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ABSTRACT

The Acquired Immuno-Deficiency Syndrome (AIDS) and its causative agent, Human
Immunodeficiency Virus (HIV) were recognised in the early 1980s. HIV/AIDS is one of the
highest contributors to morbidity and a leading cause of mortality, worldwide, making it a public
health concern. Diagnosis with HIV during the 1980s and early 1990s was like a death penalty
but the life expectancy of the HIV infected individuals has increased over the years and is
approaching that for the general population. This is attributed to improvement in management
and treatment of people living with HIV/AIDS, the effective use of antiretroviral therapies
(ARTs) combined with early HIV diagnosis, because earlier treatment with ARTs is more
effective. In addition to enabling individuals to get better health outcomes and optimise their
quality of life, early diagnosis of HIV is also important in reducing onward transmission of the
disease and reducing healthcare costs. In UK, an action plan was put in plan to eliminate
HIV/AIDS by 2025 and this relies on increasing uptake of HIV testing in various settings

including primary care, in order to increase early diagnosis.

This thesis developed a prediction model which could be used in primary care to identify
patients likely to be HIV positive and to prompt clinicians to offer them HIV testing. It also

investigated issues in implementation of a point-of-care alert.

A systematic review was conducted to identify candidate predictor variables to use in the
prediction model. Qualitative research was undertaken to find out if GPs used euphemistic
terms to record a diagnosis of HIV in primary care records. Using the results from the
systematic review and the qualitative research, a cohort study was conducted to derive and
internally validate a HIV prediction model. Finally, a systematic review was conducted to elicit
clinicians’ views on barriers and facilitators of use of point-of-care alerts to ensure that they

are considered in the development of a HIV point-of-care alert.



Demographic, socio-economic, lifestyle/behavioural, and clinical and comorbid conditions that
predict risk of HIV infection were identified in this research. The demographic and socio-
economic predictors associated with a risk of HIV infection were female gender (HR, 1.19 (Cl:
1.13-1.25)), 25-34 years age group (HR, 1.29 (CI: 1.21-1.39)), being of black, (HR 10.95 (ClI:
10.08-11.89)) and mixed/other ethnicity, deprivation (HR ranging from 1.3 to 1.85, increasing
with deprivation) and living in urban areas (HR, 1.12 (CI: 1-1.25)). Lifestyle predictors were
current smoker or ex-smoker (HR, 1.01 (CI:1.01-1.02), drug misuse (HR, 2.25 (CI: 2.01-2.52))
and contact abroad (HR, 2.04 (Cl: 1.76-2.36)). Clinical and comorbid conditions included
Kaposi's sarcoma (HR, 171.01 (Cl: 89.06-328.37)), pneumocystis carinii (HR, 71.15 (CI:
10.09-501.98)), progressive multifocal leukoencephalopathy (HR, 55.89 (Cl: 14.16-220.66)),
syphilis (HR, 10.88 (ClI: 6.86-17.27)), non-Hodgkin’s lymphoma (HR, 9.31 (Cl: 7.04-12.33)),
tuberculosis (HR, 2.29 (Cl: 1.15-4.55)), cerebral toxoplasmosis abscess (HR, 7.88 (Cl: 2.98-
20.84)). The other clinical and comorbid predictors were anal cancer or anal intraepithelial
dysplasia, aseptic meningitis/encephalitis, oral candidiasis, hepatitis B and C, blood dyscrasia,
chronic liver disease, depression and current STI (excluding syphilis) or any previous STI. The
C-statistic from the model was 0.74 the optimism adjusted C-slope was 0.990. The sensitivity

at 0.25% cut-off was 37% and the specificity was 84%.

The results from the model could develop a risk score to identify patients at high risk of HIV
infection in primary care through a point-of-care alert. The identified patients could be offered
HIV testing. Barriers and facilitators that affect the use of point-of-care alerts were identified.
They fall under the intervention (characteristics of the alert), features pertaining to the setting

(GP practice) and person (features related to the clinicians).



This study identified demographic, socio-economic, lifestyle/behavioural, clinical and
comorbid conditions that predict risk of HIV infection. These predictors could be used to
identify patients at high risk of HIV infection in primary care through a point-of-care alert. The
study identified the barriers and facilitators that should be considered to ensure utilisation of a

pop-up alert in primary care.
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Chapter 1: Introduction

1.1 Introduction to chapter

This chapter will cover the background to HIV, late diagnosis, public health significance, effect
of Covid-19 pandemic on HIV, strategy and United Kingdom (UK) policy on HIV/AIDS, the role
of primary care in diagnosing and managing HIV and the guidelines relevant to primary care.
The last section of the chapter introduces thesis overview, covering Wilson and Jungner

principles of screening, a summary of the purpose of this thesis and overview of the chapters.

1.2 Background to HIV

The Acquired Immuno-Deficiency Syndrome (AIDS) is an infectious disease caused by a
retrovirus, Human Immunodeficiency Virus (HIV) [1] [2]. AIDS was first recognised in 1981
when rare infections, pneumocystis carinii, pneumonia (PCP) and Kaposi’s sarcoma (KS),
were diagnosed in injecting drug users and otherwise healthy gay men [3] [4] [5] [6] [7] [8] [9].
These rare infections suggested severe impairment of the immune system due to depletion of
T-lymphocytes cells [4] [10]. The patients died, despite treatment of the opportunistic
conditions, with a median survival time after diagnosis of less than 20 months [10] [11].

Research identified HIV as the etiologic agent in 1983 [3] [4].

HIV is transmitted through the exchange of a variety of bodily fluids, mainly sexually, perinatal
and blood-borne [7] [12] [13]. HIV infected individuals become HIV positive within 3 to 6
months of infection, and high levels of the virus circulate in the body, resulting in rapid
replication in infected cells [14]. Following initial infection, some individuals develop acute
retroviral syndrome symptoms, followed by up to several years, where they remain
asymptomatic after seroconversion [3] [15]. HIV is more concentrated during the acute

infection stage and the advanced stage, when viral shedding is at the highest level [16].



The progression from HIV infection to AIDS is characterised by impaired cell-mediated
immunity, due to depletion of Cluster of Differentiation 4 (CD4) T-lymphocytes cells, leading
to severely damaged immunologic functions [4]. There is a continuum of clinical phases,
indicative of the level of immunodeficiency associated with the advancement of HIV infection
[17]. The World Health Organisation (WHO) produced a Clinical Staging system. Stage 1
patients are asymptomatic and have persistent generalised lymphadenopathy for longer than
6 months [17] [18]. Stage 2 patients have mild symptoms such as unexplained weight loss of
less than 10 percent of total body weight, recurrent respiratory infections and a range of
dermatological conditions [17] [18]. Stage 2 may last 10 years or more without HIV treatment
[19]. Stage 3 patients are moderately symptomatic with additional clinical conditions including
weight loss of over 10 percent of total body weight, prolonged unexplained diarrhoea and
severe systemic bacterial infections [17] [18]. Stage 3 lasts about 3 years without treatment
[19]. Stage 4 patients are severely symptomatic with all AIDS defining symptoms [17] [18]. At
this stage, when CD4 cells decline, patients become more susceptible to opportunistic
conditions such as PCP, KS, severe ulcerative herpes simplex infections, oral and
oesophageal candidiasis and central nervous system toxoplasmosis [20] [10]. The main cause

of death in AIDS patients is opportunistic infections [10].

Initially, the diagnosis with HIV during the 1980s and early 1990s, when no effective treatment
was available, was like a death penalty [11] [21] [22]. Improvement in management and
treatment of people living with HIV/AIDS, the effective use of antiretroviral therapies (ARTS)
combined with early diagnosis, over the years, has resulted in life expectancy of HIV infected
individuals almost approaching that for the general population [11] [21]. In a UK study, patients
diagnosed with HIV in 1997-2003 had approximately 45 percent higher risk of death compared
to those diagnosed in 2008-2012 (hazard ratio=0-55, CI:0-48—0-63) [23]. A study in England
and Wales confirmed a decline in All-cause Mortality Rate (AMR) in HIV diagnosed patients

aged 15-59 years from 217 per 10,000 people in 1999 to 82 per 10,000 in 2008 [21]. A



Canadian study also discovered a decline of 83 percent in All-cause Standardised Mortality
Ratio (=19 years) from 126.8 (95% CI: 84.9-168.6) per 1000 population in 1996 to 21.3 (95%

Cl: 17.8-24.8) per 1000 in 2011-2012 [24].

This section provided the background to HIV/AIDS and revealed that it was like a death
sentence when it was first diagnosed in the 1980s and early 1990s. The effectiveness of ARTs
and improvement in management of care have increased the life expectancy of people living
with HIV. This improvement in management of care relied on the use of diagnostic tests to

identify infected individuals, covered in the next section.

1.3 Diagnostic tests for HIV

HIV testing is performed through serological tests of CD4 counts and HIV viral load, which
detect specific antibodies, antigens, or both in a serum sample, thereby establishing the rate
of damage to immune system and the level of immunosuppression [17] [16] [25]. The methods
used in routine HIV testing either involve use of screening assays on blood for laboratory
testing or rapid tests conducted on samples from a finger-prick or mouth swab at point-of-care.
The commonly used and recommended first-line assays detect HIV antibodies and the HIV
p24 antigens simultaneously [20] [26]. These assays can be utilised within a month of HIV
infection [20] [26]. The sensitivity of these assay tests ranges from 99.8 to 100 percent and

the specificity ranges from 99.4 to 100 percent [27] [28].

Point-of-care tests (POCTS) are rapid testing devices that diagnose HIV from finger-prick or
mouth swap samples within 15 minutes [20] [26] [29]. A diagnhostic assessment conducted
between 2014 and 2016 found sensitivities for HIV tests of four rapid dual HIV/Syphilis rapid
diagnostic tests (RDTSs), ranging from 99.5 to 100 percent (Cl: 95-100 percent) and specificity

ranging from 93.5 to 99.5 percent (Cl: 89.1-100 percent) [29]. This was confirmed by a



systematic review that evaluated the performance of RDTs for HIV/Syphilis, which found that
the range for sensitivity from selected studies was 96 to 100 percent and specificity was 92 to
100 percent [30]. This shows that rapid HIV tests have as high sensitivity and specificity as

the laboratory tests thereby giving significantly acceptable results.

Evidence has shown that the use of rapid HIV tests is feasible and acceptable by patients and
the general practitioners. A pilot study conducted in London established that it was feasible to
offer Rapid HIV test in primary care and patients likely to accept the offer were Black African
and Black Caribbean [31]. A systematic review on acceptability of and preference for rapid
point-of-care HIV testing in youth also demonstrated that youth accept the offer for a test in
various settings including primary care [32]. A study in Spain investigated attitudes of general
practitioners to rapid HIV testing and it revealed that even GPs accept and were willing to use

rapid HIV testing, but this should be accompanied by training on the use of rapid tests [33].

1.4 Effects of early HIV diagnosis

Early diagnosis of HIV, when CD4 count is >350/mm?, reduces onward transmission of the
disease, enables individuals to get better health outcomes, optimises quality of life and reduce
healthcare costs [34] [35]. On the other hand, in the UK, late diagnosis of HIV (CD4 count
<350/mm3) contributes to HIV/AIDS-related morbidity and mortality, reduces response to
antiretroviral therapies, reduces quality of life and increases healthcare costs and
undiagnosed infection limits the efforts to reduce transmission [20] [36]. A study in the USA
found that 91.5 percent of HIV transmissions in 2009 were attributed to people that were HIV
infected but undiagnosed or those diagnosed with HIV but not retained in HIV medical care

[37].



Early diagnosis of HIV infection, when plasma viral load is at its highest (during the acute and
late stages of HIV infection), allows for implementation of preventative measures aimed at
avoiding or reducing further transmission, including use of post-exposure prophylaxis and
taking behavioural changes to reduce risk of transmission [16] [25] [38]. Infected individuals
unknowingly spread the disease if they are not aware of their HIV status. Research suggests
that over 50 percent of new HIV infections are linked to people unaware that they were infected
and about a third had not ever taken a HIV test [39] [40]. The research indicated that people
with acute HIV infection who are unaware of their HIV status led to considerable HIV

transmission [40].

The introduction of ARTs in HIV care and treatment has led to increased life expectancy and
improved prognosis of HIV infected individuals, as well as 80 percent reduction in HIV related
mortality in industrialised countries [14]. Evidence reveals that ARTs are more effective in
reducing disease progression and mortality from HIV associated conditions if they are
introduced before severe immunological impairment, which happens when CD4
count<200/mm? [41]. A cohort study conducted in outpatient HIV clinics throughout the United
Kingdom showed that patients diagnosed late, when their CD4 count had fallen below 350
cellss'mm?3, had at least 10 years less life expectancy at age 20 compared to those patients
starting ARTs when their CD4 count was above 350 cells/mm? [42]. Late diagnosis of HIV is
associated with a ten-fold increase in risk of mortality within the first year of diagnosis
compared to early diagnosis [43] [44]. Furthermore, patients that started ARTs after early
diagnosis benefit from immunologic recovery compared to late presenters [45] [46]. Early
initiation of ARTs is associated with restricted viral reservoir establishment and composition
[46]. A study conducted in Africa, US and Asia found that early treatment with ARTs led to

reduction in onward transmission of HIV to sexual partners [47] [48].



Higher treatment and care costs of HIV infected individuals, in some cases 1.5 to 4 times
higher, has been linked to late diagnosis [49] [50]. In addition to high costs of ARTS, patients
diagnosed late have a high risk of inpatient episodes and are susceptible to HIV-associated
comorbidities [49] [51] [52]. On the contrary, early diagnosis (and early initiation of treatment)
reduce costs by minimising hospital attendances and admissions, reducing adverse effects of
drugs, preventing HIV-related comorbidities and improving patient care pathways and models
[49]. This was confirmed by a UK study which used routinely collected data from HIV units and
hospitals to compare costs and cost-effectiveness of routine pre-combination antiretroviral
therapy (pre-cART) and first-line combination antiretroviral therapy (CART) between people
living with HIV with CD4<200 cells/mm? and those with CD4>200 cells/mm?[53]. The study
concluded that the annual estimated cost for starting standard first line ARTs was 18 percent
lower for patients diagnosed earlier compared to those severely immunocompromised (CD4

count < 200 cells/mm?3) [53].

1.5 Treatments for HIV

Treatments of HIV have evolved since the first treatment was approved in 1987. The
breakthrough came when researchers realised that Zidovudine, a failed cancer drug
discovered in the 1960s, stopped multiplication of the virus thereby helping patients to live
longer [54] [55]. Zidovudine and the drugs used prior to 1995 were nucleoside reverse
transcriptase inhibitor (NRTI). The challenges of early introduction of these drugs were “high
pill burdens, inconvenient dosing, treatment-limiting toxicities and incomplete virological

suppression”,

Figure 1.5-1 [54] [55]. The drugs stopped working due to viral resistance and mutations,
leading to the development of protease inhibitors (Pl) and non-nucleoside reverse
transcriptase inhibitor (NNRTI) in 1995, [54] [55]. These drugs led to introduction of Highly
Active Antiretroviral Therapy (HAART) regimens (made up of two NRTIs combined with a PI

or NNRTI), which were able to suppress the virus [55]. The use of two NRTIs combined with



a third agent (such as Pl or NNRTI) is the strategy currently in use and is now referred to as
combination antiretroviral therapy (CART) [54] [55]. Additionally, a prevention treatment
strategy, pre-exposure prophylaxis (PrEP), was introduced in 2012 and it was administered to
healthy individuals to avoid HIV transmission [54] [56].

Figure 1.5-1: Timeline of HIV antiretroviral development of >25 drugs across five
different classes, 1987-2013

| 1987 - first NRTI app d | 1987 = Zidovudine (AZT)

1991 = Didanosine (ddl)

1992: Zaleitabine

‘ 1995 — first Pl approved l 1994 - Stavudine

1995 = lamivudine, hard gel saquinavir

| 1996 - first NNRTI approved | 1996 — nevirapine, ritonavir, indinavir

1997 - delavirdine, nelfinavir, soft gelsugGinavir.
1998 = abacavir, efavirenz
1999 — amprenavir

2000 - lopinavirfritonavir

2001 = tenofovir
2003 - first entry inhibitor
approved

2003 - enfuvirtide, atazanavir, emtricitabine, fosamprenavir

2005 - tipranavir | _Nycleoside/tide reverse transcriptase

2006 - darunavir | inhibitors

. -Protease inhibitors
2007 = maraviroc

-Monnucleoside reverse transcriptase
2008 - first integrase 2008 - inhibitors

inhibitor approved = etravirine | -Entry inhibitors

2011 = rilpivirine
2012 - fcobicistat*/ emtricitabine/ tenofovir
2013 -

*CYP3A inhibitor no
antiretroviral activity

Adopted from Tseng et al, 2014 [55]
NB: Approval dates refers to US Food and Drug Administration (FDA) approval dates.
Drugs illustrated with an ‘X’ are those no longer available/used by 2013.

1.6 Global public health significance

The global burden of HIV/AIDS as a public health issue cannot be understated. The World
Health Organisation (WHO) estimated that over 79.3 million people have been infected by HIV
by 2020 and 36.3 million people had died of HIV/AIDS related diseases, approximately
680,000 in 2020 [57]. In 2020, it was estimated 37.7 million people were living with HIV
worldwide and 1.5 million were newly diagnosed [57]. The number of HIV related deaths
increased from 290,000 in 1990 to a peak of 1.9 million in 2003, remained constantly high until

2006 and then declined to the estimated 680,000 HIV-related deaths in 2020 [58].
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Continental variations in the number of people living with HIV infections are noticeable, with
Africa accounting for two-thirds of the global HIV infected population, followed by South-East
Asia (9.8 percent) and the Americas (9.8 percent) [59]. In 2020, the prevalence of HIV infected
people per 1000 adult population was estimated at 3.6 percent (Cl: 2.9-4.2) in Africa, 0.5
percent (Cl: [0.3—0.6) in Americas and 0.2 percent (Cl: 0.2-0.3) in South-East Asia (SE Asia)
[59]. Europe was ranked 4", accounting for 6.9 percent of global HIV/AIDS population with a
prevalence rate of 0.4 percent (Cl: 0.4-0.5) [59]. Similarly, there were continental variations
in incidences of HIV/AIDS in 2020, with Africa recording the highest number of new diagnosis
of 880,000 (CI: 590,000-1,300,000), followed by 170,000 (Cl: 140,000—200 000) in Europe,
150,000 (CI: 110,000-210,000) in the Americas and 120,000 (CI: 78,000-150,000) in Western
Pacific Region [59]. The global total of new cases of HIV infections increased from
approximately 1.9 million infected people in 1990 to approximately 3.4 million people in 1995

and declined to the estimated 1.5 million people in 2020 [58].

1.7 UK public health significance

The first case of AIDS in UK was a patient referred “with opportunistic infections indicative of
immunosuppression” to a London Hospital in December 1981 [60]. Surveillance systems were
put in place in 1982, collating data on AIDS related clinical reports and notifications of deaths
(56). Data collected through surveillance evolved with improvements in treatments, patient
care and laboratory techniques [60]. United Kingdom Health Security Agency (UKHSA),
formerly Public Health England (PHE), in collaboration with Department of Health and Social
Care (DHSC) and a Clinical Reference Group for HIV, collates and analyses the UK wide data
from outpatient HIV services and laboratories via the surveillance systems such as HIV and
AIDS Reporting System (HARS) and the National CD4 Surveillance scheme, HIV and AIDS
New Diagnoses and Deaths Database (HANDD), Integrated Screening Outcomes
Surveillance Service (ISOSS) part of the NHS and Infectious Diseases in Pregnancy

Screening Programme (IDPS) [61] [62]. Data published from UKHSA are the official statistics



on HIV. The data on HIV reported in 2020 was complete when disaggregated by gender and

age, but data was only 82% complete for ethnicity and 81% complete for country of birth [62].

In 2020, the results from the surveillance data revealed that approximately 106,890 individuals
in UK were living with HIV, of whom 2,766 were newly diagnosed and there were 634 deaths
[62] [63]. Annual deaths in UK increased from 930 in 1990, to a peak of 1,720 deaths in 1994,
followed by a sharp decrease from approximately 1,480 deaths in 1996 to 750 in 1997, a
gradual decline to 525 in 2017 and then a slight increase to 634 in 2020, Figure 1.7-1 [58]
[62]. The figures for 2020 depict the impact of Covid-19 on access to HIV services with at least
99 deaths attributed to COVID-19 between March and June 2020 [64].

Figure 1.7-1: Number of AIDS related deaths and newly diagnosed HIV infections,
1990 to 2020
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Data Source: United Kingdom Health Security Agency, 2021 and Public Health England, 2018.

In UKSHA data, the exposure categories accounting for the highest number of people seen
for HIV care in the UK in 2020 were: MSM (46 percent), heterosexual contacts (46 percent),

and Black Africans (29 percent) [62] [65]. Similarly, the number of new diagnoses in UK varies



by exposure category as shown by 2020 figures which showed that over a third of the new
diagnoses (995) were reported among gay and bisexual and other MSM, 496 among
heterosexual men, 571 among heterosexual women and 59 among people who inject drugs
[62]. The number of newly diagnosed HIV individuals increased from 1,950 people in 1988 to
a peak of 7,870 people in 2005 followed by a gradual decline to 4,328 in 2019 and then a
sharp decrease to 2,766 in 2020, Figure 1.7-1[62]. The sharp decrease in 2019 to 2020 could

be a result of the impact of COVID-19 on HIV testing [64] [66].

From 2008 to 2020, approximately 38 percent of newly diagnosed HIV infections in the UK
were aged 35-49 years [62]. UKHSA estimated that 23 percent of people living with HIV were
50 years and older in 2008 compared to 39 percent in 2017 [63] [67]. In 2020, males accounted
for 71 percent of people newly diagnosed with HIV in the UK and about 62 percent of people

living with HIV and aware of their HIV status) [62].

1.8 Effects of Covid-19 pandemic on HIV

As mentioned in the previous section, there is evidence from the UK that HIV diagnoses
decreased during Covid-19 pandemic [64]. This may be due to changes in sexual behaviour
(lower incidence) but also reduced testing (less diagnosis) in sexual health service and primary
care [64]. “Testing rates dropped in 2020 with the steepest decreases in areas of extremely
high HIV prevalence in GP and secondary care but increased in emergency departments.”
[64] [66] [68]. Analysis of HIV testing in Brighton and Hove found that the Covid-19 pandemic
resulted in a decrease in HIV testing by 64% in sexual health services (SHS) and a decrease
in testing and diagnoses in primary care, during the “lockdown” from April 2020 [68]. This
analysis highlighted that half of HIV testing conducted in 2020 were performed during the first
qguarter of the calendar year [68]. An observational study conducted in USA (Louisiana,

Minnesota, Rhode Island and Washington) found a substantial decrease in trend of HIV testing
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and suggested that new HIV infections “may be undiagnosed and not yet linked to clinical care

and services” [69].

In addition to a decline in HIV testing, Covid-19 pandemic had an impact on sexual behaviour
and access to HIV services (63). A cross-sectional, web-based survey among MSM in UK
found that Covid-19 restrictions considerably affected sexual behaviour (25 percent having
been sexually active with partners outside their household in a risky behaviour) and mental
well-being (such as anxiety and loneliness) of the respondents. Furthermore, a calibrated HIV
transmission model during Covid-19 pandemic conducted in Maryland, USA found a 6-month
reduction of 25 percent in sexual partners for MSM and the disruptions to preventative
measures such as condom use, PrEP initiations/use and ART initiations, which were predicted

to result in increased HIV infections [70].

Although there were negative impacts of Covid-19 pandemic, alternative approaches to testing
were piloted or intensified during the pandemic. In England, the introduction of “social
distance” during Covid-19 pandemic, led to introduction of online or virtual provision of
services including online request for tests and self-sampling [71]. A pilot conducted in
Washington, during the Covid-19 pandemic, found that mail-out HIV and sexually transmitted

infections testing was accepted by high priority populations in urban and diverse areas [72].

Overall, the pandemic may have contributed to late diagnosis and reduced HIV testing in
primary care. This, therefore, supports the development of strategies to increase HIV testing

in primary care.

11



1.9 Strategy for elimination of AIDS

The Joint United Nations Programme on HIV/AIDS (UNAIDS), in a strategy to eliminate AIDS
by 2030, set a 90-90-90 target for 2020 [73] [74]. This target aims to have 90 percent of HIV
infected individuals knowing their status, 90 percent of those diagnosed on ARTs and 90
percent of those on ART having an undetectable viral load. The strategy focuses on drastically
reducing new HIV infections, thereby protecting future generations from acquiring the virus

[74].

UK met the target of 90:90:90 in 2017. By December 2020, 95 percent of HIV infected
individuals knew their status, 99 percent of those diagnosed were on ARTs and 97 percent of
those on therapies had an undetectable viral load [64]. Although United Kingdom met the
target, it was estimated that 4 to 7 percent of HIV infected individual were still unaware of their
HIV status in the UK in 2020 and 906 of the 2,766 new diagnoses (33 percent) were diagnosed
late [67]. Hence the need to find alternative ways of increasing uptake of HIV diagnostic testing

which could speed up the reduction in HIV transmission [63].

The DHSC published an action plan in 2021, focussing on ending HIV transmission by 2025
[75]. The action plan recommends expansion of settings that offer HIV testing and the use of
an opt-out approach to offering diagnostic tests [75]. Opt-out testing is when patients are
informed that everyone is routinely tested for HIV, unless they decline [76] [77] [78]. This HIV
testing approach is employed in antenatal clinics of UK and has a 99% testing coverage [76].
Opt-in is when HIV testing is offered but patients are not tested unless they explicitly consent
to testing [78]. A qualitative study to understand perception towards opt-out testing in primary
care discovered that this approach to HIV testing was more acceptable to patients when
offered in GP practice than in hospital [77]. An opt-out approach is preferred since it makes

no judgement on patients, and it could also help in tackling stigma attached to HIV [79].
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However, an HIV test offer might be taken as a judgement of a patient’s “sexuality, ethnicity,
or behaviour, unless it is clearly explained and understood that the test is offered to all patients”
[77]. The ambition of eliminating HIV transmission requires “additional and intensified
prevention measures”, especially among communities were decline in undiagnosed HIV is
slower, even though they have very low prevalence, such as people aged 45-59 years or

ethnicity other than Black Africans living outside London [80].

1.10 UK policy on HIV testing

In UK, prior to 2001, HIV testing was mostly restricted to individuals that attended Sexual
Health or Genitourinary Medicine (GUM) Clinics and requested a test [20]. The uptake of HIV
testing via this route was very low. After 2001, it was recommended that GUM clinics
attendees should all be offered HIV testing unless they “opt-out”, resulting in an increase in
uptake of HIV testing [20]. A universal “opt-out” approach was also introduced in antenatal
clinics in 2000, reducing the percentage of women with undiagnosed HIV infection prior to
delivery from 18 percent in 2000 to fewer than 10 percent in 2006 [20] [81]. In 2008, another
route of HIV testing was introduced, offering tests in a wider range of health settings such as
hospitals, termination of pregnancy services, drug treatment centres and primary care (new
registrants), especially in areas of high prevalence (greater than two per 1000 population) [20]

182].

A systematic review looking at studies reporting the number of tests offered by providers
discovered that adherence to British HIV Association (BHIVA) 2008 guidelines was poor with
27 percent of eligible patients receiving HIV testing [82]. The study concluded that low testing
was mostly due to low offers for HIV testing from providers in settings other than the
established testing offered in GUM clinics and antenatal care [82]. The systematic review
found that low testing coverage was mainly due to low proportion of providers offering HIV

testing (40.4 percent) compared to 71.5 percent of patients’ acceptance of the tests [82].
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Another study on HIV diagnosis in England, Wales and Northern Ireland showed an increase
in proportion of patients diagnosed in non-traditional settings (settings other than GUM clinics

and antenatal clinics) from 27 percent in 2005 to 32 percent in 2014 [83].

The 2021 action plan in England recommended opt-out HIV testing in high or very high
prevalence settings, such as “primary care, emergency departments, prisons and termination
of pregnancy services” [75]. It further recommended that additional testing via self-sampling
ordered online should be explored, as it has increased since 2018 (65 percent increase from
2018 to 2019, an increase of approximately 10,000 tests in England) [75]. The action plan was
in line with 2020 BHIVA guidelines, which recommended that HIV testing should be normalised

in healthcare settings, including opt-out and self-testing [84].

1.11 Reasons for late HIV diagnosis in UK

The reasons for delayed HIV testing can be categorised into individual, social, structural and
environmental barriers. Individual factors are personal traits and behaviours that hinder or
facilitate HIV testing, and these are demographic, migratory, knowledge, lifestyle choices and
attitudes [85]. Studies have identified that the personal barriers to HIV diagnosis include: fear
of HIV-related stigma and discrimination, misconception that testing positive would lead to
deportation (in migrant populations), perceived risk of HIV infection, despondency in relation
to lack of treatment, fear of relationships breaking up after testing positive, unawareness on
how to access testing centres and fear of changes in life as a result of a positive diagnosis
[85] [86] [87] [88] [89] [90] [91] [92]. Results from a Swiss HIV Cohort Study discovered that a
high proportion of late presenters of HIV were from Sub-Saharan Africa [93]. The study stated
that the reasons for late presentation were: i) lack of knowledge about possibilities of
anonymous HIV testing; ii) fear-related issues, including fear of deportation; and iii) having

difficulties in accessing testing services [93].
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Social barriers and facilitators refer to influences of culture and community, including family,
friends and society at large [85]. Social factors include persistence of HIV-related stigma and
discrimination, and cultural norms in some communities [88] [89] [90] [94]. Structural and
environmental factors refer to barriers and facilitators at a higher level and outside the
influence of an individual, community and culture, but affect individuals [85]. These factors are
part of the wider social determinants of health that are governmental, systemic, policy

decisions and institutional.

Institutional factors are those that affect access to HIV testing services, including clinicians’
views and opinions, comfort in discussing HIV testing or giving positive result and in some
cases, inability to accept results [95] [96] [97] [98]. Some of the practitioner-based barriers
highlighted in literature include lengthy pre-test counselling, anxiety and stigma [99]. A
systematic review conducted in USA suggested that provider-related stigma was associated
with providers with no or limited training in the past 12 months [100]. This was supported by
an online survey conducted in Southern United States, which concluded that offering of HIV
testing by primary care providers in high risk areas is affected by providers’: 1) opinion of risk
factors and non-disclosure of risk behaviours by patients; 2) views on patient obstacles to
accessing care; and 3) misconceptions on HIV risk and stigma [101]. However, some of the
factors/barriers can be addressed by training, as shown by a training intervention study in a
high prevalence area of London where GPs and nurses were trained “on sexual health clinical
skills and sexual history”, resulting in over 50 percent increase in HIV testing [95]. A systematic
review on barriers and facilitators of HIV testing in primary care recommended that providers
should have continuous sexual health education including updates on guidelines [102]. A
systematic review conducted in 2019 found that facilitators to routine HIV testing included
integration of HIV testing into clinical workflows, training of testing champions, removal of
formal aspects such as consent and pre/post counselling, and community-level facilitators

centred on reducing stigma [103]. Governmental factors included: distrust in government,

15



policies (such as universal testing) and lack of political will [96] [104]. These barriers to testing

should be considered when more testing is recommended in all settings such as primary care.

1.12 Guidelines relevant to primary care.

There has been a notable increase in diagnosis outside the specialised sexual health services
(SHS) in UK, in response to national and international recommendations and guidelines
produced in the last decade [63]. The guidance documents were produced by WHO, BHIVA,
The National Institute for Health and Care Excellence (NICE) and British Association for
Sexual Health and HIV (BASHH) and were aimed at increasing uptake of HIV testing for

various target groups.

In 2008, BHIVA produced guidance aimed at increasing uptake of HIV testing in primary care
[20]. The guidelines in 2020 also recommended increasing uptake of testing in primary care
and suggested opt-out testing as the most effective approach [84]. Other guidelines produced
by NICE, WHO and BASHH promote increased uptake of HIV diagnostic testing in “at risk”
population groups such as people from countries of high prevalence, men having sex with

men and sex workers, Table 1.12-1.

Table 1.12-1: Guidance targeting at risk groups

Target group/setting Guidance source (year)

Adults at risk BHIVA/BASHH/BIA (2020)

People who may have undiagnosed HIV NICE (2016)

Men having sex with men (MSM) NICE (2016)

Black Africans NICE (2016)

Sex workers WHO (2016) and BASHH (2013)
Those from countries of high prevalence. NICE (2016) and BASHH/BHIVA 2008
Routine testing in general practice in high prevalence areas NICE (2016) and BHIVA 2008

HIV testing in all healthcare settings BHIVA 2008

Source: NICE (2016), WHO (2016), BASHH/BHIVA (2008 and 2020) and BASHH (2013).
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1.13 Role of primary care in diagnosing and managing HIV.

There are efforts to increase HIV screening by expanding settings from traditional clinics to
other settings such as general practices and emergency rooms [105]. General practices are
the first point of contact with health services for nearly all the UK population registered with a
GP. They provide opportunities for disease prevention, health promotion and early detection
of disease [95] [106]. Evidence shows that a high proportion of patients that are diagnosed
with HIV in UK would have seen a General Practitioner (GP) within the previous year [26] [35]
[106] [107]. A service evaluation conducted on patients aged 15 years and over, registered
with four GPs in Tower Hamlets, London found that 65 percent of patients diagnosed with HIV
by their GP had presented at least one HIV related symptom during the three years preceding
diagnosis [108]. Additionally, a retrospective case-notes review in City and Hackney, London
revealed that 33.3 percent of patients that presented to their GP with at least one HIV indicator

were subsequently diagnosed with HIV by their GP [44].

However, a cluster-randomised controlled trial (RCT) implemented in Hackney, London
showed that in intervention practices, where HIV testing was offered to newly registered
patients, there was a non-significant increase in rate of HIV diagnosis at 0.3 (Cl: 0.11-0.85)
per 10,000 compared to 0.07 (Cl: 0.02-0.20) per 10,000 for the control group (usual care)
[109]. This study concluded that using opt-out rapid testing in primary care increase HIV
diagnosis in newly registered patients [109]. An interrupted time-series study conducted in 42
general practices in City and Hackney found that promotion of nurse-led HIV screening into
routine practice might be linked to an increase in testing and earlier diagnosis of HIV [110]. A
cross sectional survey, with convenience sampling, conducted in Spain discovered that
offering HIV testing to patients contacting primary care with indicator conditions and lifestyle
risk factors was possible and effective [111]. However, it should be noted that the study
discovered that testing was cost-effective in population with a prevalence greater or equal to

0.1% [111].
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A study in London concluded that promoting screening of HIV in primary care is cost effective
in the medium term (13 to 18 years) and it should be promoted, especially in high prevalence
areas [112]. On the other hand, another study in the UK concluded that annual testing of high-
risk groups in low prevalence areas was cost effective, since the study found that one more
HIV test of all adults could identify a large proportion of undiagnosed people living with HIV

[113].

Primary care has a role to play in increasing uptake of HIV diagnostic testing, since nearly all
the UK population is registered with a GP [114]. HIV testing in general practices can be done
by either sending blood samples for laboratory testing or conducting Combined HIV antibody
and P24 antigen tests followed by laboratory confirmation [26]. However, among those who
visit their GP, a challenge is the fact that many signs and symptoms of HIV/AIDS such as

rashes, weight loss and respiratory infections are not specific to HIV/AIDS.

HIV testing in primary care could be improved by having point-of-care/pop-up alerts which
identify patients that are most likely to be infected by HIV. An interrupted time series study
conducted in Ohio suggested that the use of an alert system in primary care settings could be
useful in increasing diagnosis in individuals unlikely to get tested for HIV via the education and
awareness campaign alone [115]. The study combined an educational intervention with an
Electronic Medical Records (EMR) alert system in health centres and clinics resulting in an
increase in HIV diagnosis from 22 previously undiagnosed patients in 2008-09 to 33 patients
in 2010-11 [115]. However, the study stated that although there was an increase in testing,
many patients remained untested [115]. There is a possibility of participant bias in this study
since the patients and providers were those that were willing to participate. Another study in
United States established a twofold increase in HIV testing for previously undiagnosed
patients aged 18-65 years after the use of EMR reminders [116]. An educational intervention

study in Bristol revealed a mean difference in HIV diagnosis rate of 1.9 in the intervention

18



group but concluded that training should be combined with other behavioural change
techniques [117]. Other studies confirmed an increase in the rate of HIV diagnosis from
interventions that use clinical alerts in combination with quality improvement, social marketing

and incorporating feedback from clinicians [118] [119].

1.14 Electronic primary care records

Electronic primary care records refer to digital documentation used to monitor and manage
patients’ health care in general practice [120]. The electronic recording, storage and sharing
of health information brings the benefit of speedy patient care, reduction of errors required in
diagnosis and treatment of patients, increase patients’ control of their healthcare and improve
the quality and audit of healthcare [121] [122]. The records allow the aggregation of data on

performance costs and other standards associated with general practice [123] [124].

In the UK, all general practices have made use of electronic primary care records since the
1990s [125]. Detailed information included in electronic primary care records are name,
address, marital status, date of birth, occupation, telephone number, sex, symptoms, allergies,

immunisation history, referral information diagnoses, prescriptions and test results [126] [127].

A number of UK general practices contribute anonymised data to well established research
databases, these include IQVIA Medical Research Data (IMRD), formerly The Health
Improvement Network (THIN), Clinical Practice Research Datalink (CPRD), QResearch and
ResearchOne. These databases contain records of patients currently registered with the
practices as well as those who died or left the practices. The main differences between the
databases are the size (number of general practices) and the GP software system used by

the practices (Table 1.14-1).
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Table 1.14-1: Common Primary Care databases in United Kingdom

Database Details

IMRD (FORMERLY THIN) e Use Vision GP software systems
Data collected from 587 general practices nationwide
Contains data for 18 million patients (3.6m active patients) [128]
Use Vision or EMIS GP software systems
Data collected from 2000 general practices nationwide
Contains data for 16 million active patients [129].
Use EMIS GP software systems
Data collected from 1500 general practices nationwide
Contains data for 35 million patients [130].
Use TPP SystmOne software system
Contains data for 6 million patients [131]

CPRD

QResearch

ResearchOne

The databases are similar because:
1. The data is collected in a way which reflects real-life situations.
2. ltis representative of the UK population in terms of demographic, health and socio-
economic composition.

3. Ability to select control and subjects from the same population.

The retrospective cohort study (covered in chapter 4) used the IMRD database to develop a
prediction model. Apart from easy accessibility of the IMRD database to the University of
Birmingham, the database was used because socio-economic status is available at postcode
level of the individual’s place of residence [132]. Hence, data on socio-economic status is

more accurate at lower geographic levels which was not available in the other databases.

1.15 Thesis overview

This thesis aims to develop a strategy of targeted testing of a large number of people, to
identify HIV infected individuals. This testing strategy could be considered to be similar to a
screening programme, which identifies healthy people with an increased chance of getting a
condition or health problem and invites them for diagnostic testing [133].The principles of
screening were outlined in 1968 by Wilson and Jungner [134]. Although the Wilson and
Jungner principles of screening were designed for a screening programme, and not a testing

programme, some of the issues raised provide a useful checklist to consider in targeted testing
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strategy, Table 1.15-1. The original checklist had 10 principles but there are some modified

versions of the checklist with 12 principles, which were used in this thesis [135].

Table 1.15-1: Principles of screening and application to HIV testing

Principle
Disease/condition 1)  Epidemiology of HIV should be well understood and the disease is an v
principles important health problem.

2)  Natural history of HIV adequately understood with a recognisable early v
symptomatic stage.

3)  Target population for testing should be clearly defined. v
Test/intervention 4)  Test performance characteristics should be appropriate and specific v
principles

5) Interpretation of test results should be clearly interpretable and determinate. v’

6)  Post-testing options on course of action should be agreed on. v
Program/system 7)  Facilities and infrastructure for diagnosis and treatment should be available. v
principles 8) Testing programme should be acceptable to the population and ethical. v

9) The cost of case-finding should be economically balanced in relation to v

possible expenditure on medical care as a whole.
10) The testing programme should be coordinated and integrated.
11) Testing programme benefits should outweigh harms.
12) Test programme should be quality and performance managed.

Of the 12 principles, the information provided in this chapter shows that 9 of the principles are
already met in relation to HIV testing, Table 1.15-1. The epidemiology of HIV is well
understood and HIV is an important national and global health issue, discussed in sections
1.6 and 1.7. The natural history of HIV is well understood with a clearly defined early
symptomatic phase, section 1.1. Guidance and policies in place define a target population for
testing, as shown in sections 1.10 and 1.12. This thesis aims to improve identification of a

target population in primary care settings.

Test performance of diagnostic tests for HIV are appropriate. Point-of-care tests are accepted
by the population and have a high sensitivity (99.5-100 percent) and specificity (93.5-99.5
percent), and these are clearly interpretable, section 1.3. There is an agreed course of action

after testing positive for HIV, in terms of treatment and follow-up care as discussed in sections
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1.4 and 1.5. The treatment for HIV is more effective if it is introduced early and it is also more

effective in reducing onward transmission, section 1.4 and 1.5.

There are facilities and infrastructure for diagnosis and treatment available in all settings, but
more testing needs to be implemented in some settings such as primary care and emergency
departments, section 1.10 and 1.12. This could be made possible since the testing programme
for HIV is coordinated and integrated, especially in established settings such as the GUM
clinics. The implementation of targeted testing could be integrated into primary care.
Moreover, as discussed in section 1.10, the testing programme for HIV is acceptable to the

population and it is ethical.

The two principles on benefits/harm of testing and performance management of the testing
programme have not yet been met. Furthermore, the cost of case-finding is shown to be
economically balanced in relation to possible expenditure on medical care, as a whole,
covered in section 1.13. This thesis investigates the possibility of targeted HIV testing in
primary care, which could be used to show whether the benefits and costs (indirectly) of finding
a HIV patient outweighs the health and social care expenditure if the patient was diagnosed
late. It will also attempt to find how HIV testing could be incorporated into primary care using

a pop-up alert.

1.15.1 Thesis aims

Given the importance of early diagnosis of HIV and the role that primary care could play in
increasing uptake of HIV testing, the aim of this thesis was to derive a prediction model for
HIV using a retrospective cohort design. This would provide a predicted probability that an
individual might be HIV positive in the United Kingdom (UK) and identify those individuals in
whom testing would be worthwhile. It also aims to assess feasibility of using the model in

providing a point-of-care alert in general practices. Although UK exceeded the 90:90:90 target
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in 2017, it was selected as the setting for this thesis because of the UK’s plan to end HIV
transmission by 2025. This requires finding alternative ways of increasing uptake of HIV
diagnostic testing in order to target those unaware of their HIV status and those diagnosed

late.

1.15.2 Thesis objectives and research questions

The objectives of the thesis are:

1 To derive a prediction model for HIV using a retrospective cohort design which provide
a predicted probability that an individual might be HIV positive in the United Kingdom.
2 To assess feasibility of using the model in providing a point-of-care alert in general

practices.

The objective will be reached through the answers to the following research questions.

1 What are the personal (including demographic and socio-economic) characteristics,
symptoms, comorbidities and other factors (such as geographical) available in UK
primary care records which might be predictive of a diagnosis of HIV?

2 Which of these predictors are predictive of HIV in UK electronic primary care records,
through derivation and validation of a prediction model for the diagnosis of HIV?

3 Which facilitators and barriers should be considered to ensure the HIV point-of-care

alert from the model will be useful in primary care?

1.15.3 Overview of methods

The methods used to answer the questions are detailed in chapters 2-5 and below are the

summaries of the methods, Figure 1.15-1.
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Figure 1.15-1: Summary of methods
Predictor variables

2. Qualitative Study
on coding of Human
Immunodeficiency Virus in
Primary Care
2017-2018

1, Systematic review
on predictors of HIV in
primary care
2015-2017

studies

Desk-work Known conditions
(from guidance documents)

Known definitions

(from guidance documents)

3. IMRD retrospective cohort study

Development of a predictive model using THIN

database and validation of the predictive model
2018-2021

4. Systematic Review on qualitative studies
To elicit views on applicability of Pop-up alerts
2020-2021

1.15.3.1 Identify predictor variables
A systematic review of risk factors for HIV was conducted to find the predictors of HIV from
guantitative studies (chapter 2). This is mainly because the HIV guidelines only list clinical
conditions that should be considered as risk factors for HIV, while other studies have also
found there are possible socio-economic and lifestyle risk factors. Furthermore, some clinical
conditions are not included in the guidelines, while evidence shows that they are predictors of

HIV.

Exploration on whether the risk factors identified in the systematic review are found in primary
care records was carried out. The reason for the exploration is because not all of the identified

risk factors are available in primary care records
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1.15.3.2 Recording of outcome variable

Due to stigma attached to HIV, there is a possibility that GPs code HIV using euphemistic
terms. This and the fact that HIV is managed in secondary care, means there may be under-
reporting or miscoding of HIV in primary care records. A qualitative research was conducted

to elicit views from GPs on how HIV is coded in primary care (chapter 3).

Exploration for completeness of HIV in primary care was conducted by finding if there was a
difference in incidence rates of HIV in IMRD, compared to incidence rates in published data
from UKHSA (whether there was acceptable HIV reporting in IMRD). Furthermore, checking
for completeness of “probable HIV” in primary care was performed to show if euphemistic

terms were used instead on the recommended HIV codes.

1.15.3.3 Derivation and validation of prediction model in primary care records

Exploration for completeness of candidate predictors in primary care was conducted using
descriptive statistics. This identified the predictor variables to be included in model
development and internal validation. A prediction model was developed and internally

validated, and it will be directly applicable to GPs in primary care (chapter 4).

1.15.3.4 Views on barriers and facilitators of use of pop-up alerts
Systematic review of qualitative research was conducted to elicit views of primary care
clinicians on the use of pop-up/point-of-care alerts (chapter 5). This is mainly because there
are barriers and facilitators to implementation of point-of-care alerts, which should be

considered during the development of HIV pop-up alerts.
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1.16 Summary of chapter

Diagnosing HIV earlier has advantages to the patient (better prognosis), to the health service
(reduced costs) and to the community (lower transmission). There are acceptable point-of-
care tests for HIV which can be used in primary care. HIV testing is underused in primary care
while many patients consult primary care practitioners before diagnosis of HIV and many have

symptoms of HIV.

Because of the availability of electronic primary care records, it may be possible to identify
patients at high risk of HIV from demographic and clinical information (risk factors) recorded
in their electronic primary care records. Therefore, in the next chapter, there is need to know
which information may be helpful in identifying patients at high risk of HIV and whether this is

available in primary care records.
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Chapter 2: Predictors of Human Immunodeficiency Virus (HIV)
infection in primary care among adults living in developed

countries: a systematic review

2.1 Introduction to chapter

This chapter identifies and summarises evidence on possible risk factors for HIV infection in
adults (predictor variables) through a systematic review. The last subsection of this chapter
identifies which of these risk factors may be available in electronic primary care records and
describe how code lists for these predictor variables were developed. The identified
characteristics could be used in a prediction model for early detection of HIV in primary care,
covered in chapter 4. The systematic review was published in BioMed Central Systematic
Reviews Journal; Rumbwere Dube, B.N., Marshall, T.P., Ryan, R.P. et al. Predictors of human
immunodeficiency virus (HIV) infection in primary care among adults living in developed
countries: a systematic review. Syst Rev 7, 82 (2018). https://doi.org/10.1186/s13643-018-

0744-3

https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-018-0744-3

2.2 Systematic review of HIV predictors

2.2.1 Background

Human Immunodeficiency Virus is a retroviral infection that weakens the immune system and
is a subsequent causative agent of Acquired Immuno-Deficiency Syndrome [6] [7]. As
mentioned in chapter 1, the virus is transmitted through the exchange of a variety of bodily
fluids [7] [12]. HIV/AIDS is one of the highest contributors to morbidity and the sixth leading

cause of mortality, worldwide [7] [38]. However, the life expectancy of HIV positive patients
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has increased over the years, due to early diagnosis, improved clinical management and

Antiretroviral Therapies (ARTS).

The World Health Organisation developed a strategy aimed at reducing new HIV infections,
AIDS related mortality and discrimination to zero with one of the HIV strategies being

optimisation of “HIV prevention, diagnosis, treatment and care outcomes” [136].

Evidence shows that about 33 percent of patients that are diagnosed with HIV in UK would
have seen a General Practitioner (GP) within the previous year [26] [106] [114]. Therefore,
primary care has a role to play in increasing uptake of HIV testing since nearly all UK
population is registered with a GP [114]. As mentioned in chapter 1, HIV testing in general
practices can be done by conducting rapid testing followed by laboratory confirmation [26].
However, among those who visit their GP, a challenge is the fact that HIV/AIDS has many
signs and symptoms such as rashes, weight loss and respiratory infections and these are not

specific to HIV/AIDS.

Current UK guidelines recommend HIV testing to individuals from high-risk groups, those with
symptoms indicative of HIV or where HIV forms part of the diagnosis [20]. However, 74.2
percent of patients consult their GPs in the period prior diagnosis do not present these

indicator symptoms and diagnoses [35].

UK primary care clinicians need to identify patients in whom HIV is likely and therefore should
be offered HIV testing. A systematic review was therefore necessary to identify demographic,
lifestyle, clinical and laboratory characteristics of patients which might be associated with HIV
infection in primary care. The identified characteristics were investigated to determine if they
are documented in electronic primary care records and whether they can be used to predict

which primary care patients are likely to have HIV infection. The results of the analysis can
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identify patients in whom HIV is likely and therefore help inform primary care clinicians which

patients they should offer HIV testing in the UK.

This systematic review identified, critically evaluated and interpreted available evidence
related to the demographic, lifestyle, clinical and laboratory characteristics associated with

HIV/AIDS infection in adults in the developed world [137] [138].

2.2.2 Methods

This systematic review conformed to the requirements of the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) [139]. The methods were detailed in a
published protocol, but a summary was included in this section [140]. The PROSPERO

registration number for the protocol is CRD42016042427.

2.2.3 Review question

This systematic review systematically identified and summarised evidence on characteristics
of HIV infected adults which could be used in a prediction model for early detection of HIV in
primary care. Individual factors in studies with multivariable models of predictors of HIV

infection were also identified.

The review question was:

What demographic, lifestyle, clinical and laboratory characteristics are associated with HIV

infection in adults aged 18 years and over?
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2.2.4 Population, Exposure and Outcome

Studies selected included human participants aged 18 years and over or if both adults and
children are included results were reported by age groups. Exposures may be demographic,
socio-economic or clinical risk factors or characteristics associated with HIV infection. The
comparison group was either people without risk factors or no comparison group. The outcome
was laboratory confirmed HIV/AIDS infection. Studies describing frequency, duration and
severity of predictive factors were also included. Thus, the search covered clinical indicators,
socioeconomic and demographic, lifestyle related risk factors and comorbidities and

frequency, duration and severity of predictive factors [20].

2.2.5 Study design

The types of studies most suitable for this aetiological review were mainly observational
(analytical) studies that compared groups and produced predictive values or likelihood ratios

(case-control and cohort, both retrospective and prospective studies) [141].

2251 Search Strategy

Studies were identified via electronic searches of EMBASE (Ovid), MEDLINE (Ovid) and The
Cochrane Library (Wiley). Searches for unpublished grey literature were undertaken using
Open Grey (SIGLE), Google Scholar and BASE to reduce publication bias [142] [143].
Additional searches were conducted on abstracts or conference proceedings using Web of
Science Conference Proceedings Citation Index (CPCI), guidelines (NICE, DH) and
examination of reference lists from studies included in the review (reference searching) [143].
The search terms used in this review are outlined below. References were searched and

stored using the Refworks referencing programme hosted by the University of Birmingham.
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Searches included evidence published in any language. Although research on signs and
symptoms on HIV/AIDS started as early as 1984, changes in pattern of infection and patient
characteristics had occurred ever since, and more evidence was produced afterwards. Hence
the studies covered in this review were those conducted and published from year 1995

onwards.

A. Search terms used

The search terms used in Ovid MEDLINE are shown in Table 2.2-1.

Table 2.2-1: Search terms used in Ovid MEDLINE

1 Human Immunodeficiency Virus.mp.

2 HIv/

3 Acquired Immuno Deficiency Syndrome.mp.

4 AIDS.mp.

5 exp Acquired Immunodeficiency Syndrome/

6 *HIV/

7 aids.mp. or *Acquired Immunodeficiency Syndrome/
8 *Acquired Immunodeficiency Syndrome/

9 sign.mp.

10 signs.mp.

11 symptom Flare Up/ or symptom.mp.

12 symptoms.mp.

13 risk factor$.mp. or Risk Factors/

14 clinical indicat$.mp.

15 clinical feature$.mp.

16 predict$.mp.

17 risk score$.mp.

18 model.mp.

19 1or2or3ord4or5or6or7or8

20 9orl10orlloril2orl3orldorl5orl6orl7orl8

21 primary care.mp. or exp Primary Health Care/

22 Rural Health/ or Nurse Practitioners/ or Family Practice/ or family practic$.mp. or Diagnosis/ or
Physicians/

23 Physician-Patient Relations/ or Family Practice/ or Physician's Role/ or general practic$.mp.
24 21 or22o0r23

25 19 and 20 and 24

26 limit 25 to humans

2.25.2 Inclusion/exclusion criteria

To ensure generalisability to a UK setting, only studies undertaken in the following developed
countries were included in this review; Europe (European Union and European Free Trade
Association nations) and North America (United States of America (USA) and Canada),

Australia and New Zealand. The main reason for including these developed countries was the
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difficulties in distinguishing the signs and symptoms of HIV/AIDS in developing countries due
to i) higher prevalence of the condition, ii) competing causes of ill-health and death, iii) lack of
comprehensive primary care means that presentation may be different and iv) different

patterns of co-morbidities such as tuberculosis (TB) [7] [12].

Studies which included children only were excluded and non-HIV diagnosis (where HIV

diagnosis was not the outcome) were also excluded from this review.

2.253 Selection procedure

Two reviewers independently pre-screened the articles returned after searching for
titles/abstracts to find out if the articles addressed the review question and fulfilled the inclusion

and exclusion criteria (Appendix 1-A). Differences between the reviewers were resolved

through discussions.

Full text articles were then retrieved either electronically or directly from authors or hard copies
from The British Library. Articles were translated using Google Translate, where necessary.
Two reviewers independently assessed the suitability of study articles in relation to revised

second selection criteria and exclusions were documented (Appendix 1-B).

2254 Quality assessment

Quality assessment was done using a checklist for cohort and case-control studies modified

from the Scottish Intercollegiate Guidelines Network (SIGN).
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2.25.5 Data extraction

A data extraction form was developed to collate data from selected articles. Synthesis of
evidence from systematic reviews can either be narrative or statistically analysed (pooling
method or meta-analysis), depending on the homogeneity of the study [144] [145]. Tabulation
and narrative of the results were produced in this review since the systematic review was
aimed at revealing characteristics that can be used in a prognostic model (in chapter 4) and
therefore, required no further analysis. Meta-analysis was not conducted in this systematic
review because there was no need to obtain pooled statistics [146]. Tabulation with the
description of the articles including the author, publication year, the study design, number of
participants, population under study (country, gender and age) and outcome (including relative
risks and models produced) was produced. Clarification was requested from the article authors

where the information/data was unclear in the study report.

2.2.6 Results

2.2.6.1 Selection procedure

A total of 26,590 hits were returned from the databases (Medline, Cochrane and EMBASE)
and the grey literature (SIGLE, BASE, Web of Science and Google scholar); 6,172 duplicates
were removed and 20,637 articles were pre-screened, including UK guidelines, summarised

in Figure 2.2-1.
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Figure 2.2-1: PRISMA 2009 Flow Diagram
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The first reviewer selected 438 articles using titles/abstracts, which addressed the research
guestion (including the population, intervention, exposure and setting) and were published in

the period under consideration. A second reviewer independently selected articles from a

random sample of 100 articles to find out if there were

article selection using titles/abstracts. A discussion was held to agree on the articles identified

agreements between reviewers on

from the sample which confirmed the articles suitable for the second selection phase.
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The reviewers independently selected suitable articles using full text. Of the 438 articles, three
were non-English and google translate managed to show that the countries of the studies (not
stated in the abstract and title) did not meet the inclusion criteria. Only one article was
requested from the author. A second discussion was held, and the reviewers agreed on 17
articles: 11 cohort and six case-control studies. The weighted Kappa score for the two
independent reviewers on the second article selection (using full text) was 0.42, showing a

moderate agreement.

2.2.6.2 Quality assessment

Quality assessment forms were exported into Excel and a column in the workbook identified
whether a study was a cohort or case-control study. All the six case control studies were of
acceptable standard, and half of them were of high quality, in terms of participant recruitment,
number of cases and controls and on how they dealt with bias. However, it was difficult to
identify the main confounders accounted for in most of the case controls studies. Form used
for quality assessment is in Appendix 2 and the summary of the quality assessment is shown

in Table 2.2-2.

All the 11 cohort studies were of acceptable standard, but only two were of high quality, in
terms of participant recruitment, number of cases and controls and on how they dealt with
bias. About 70 percent of the articles did not clearly identify and account for the main
confounders. Details on the quality assessment form are in Appendix 2 and the summary of

the quality assessment is shown in Table 2.2-2.

2.2.6.1 Data extraction
Data was extracted from 17 studies using a data extraction form, summarised in Table 2.2-3.
Of the six case control studies selected, one study was conducted in UK, one in Netherlands,

two in USA and two came from the same study in Canada. The total number of cases were
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1,412 and the total number of controls were 3,423. The age range for most of the case-control
studies was 18 years and over. The study duration ranged from 1 to 12 years with an average

follow-up of 6 months.

The number of cohort studies selected were 11 in total, of which three were from UK, one from
Ireland, one from Australia and six from USA. The number of participants ranged from 32 to
over 20000 and most of the studies focused on patients aged 18 years and over. The study

duration ranged from 1 to 5 years but some of the studies did not state follow-up intervals.
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Table 2.2-2: Quality assessment summary: Cohort and Case-control Studies
Study

N~ wWN PR

Joore I.K. et al, (2015)
Damery S. et al (2013)
Szerlip M.A. et al (2005)
Ellerbrock T.V. (2004)
Burchell, A.N. (2010)
Burchell, A. N. (2003)

Hodder, S.L. (2013)
Moran, J. (2012)
Desai M. (2012)

10. Guy R.J. (2011)

11. Krauskopf K. (2011)
12. Niyonsenga T (2013)

13.Ross, J. D. (1997)

14. Gordon S. M. (1995)

15. Marder K. (1995)
16. Hafner J. W. (1997)
17.Landau R. (1997)

Modified from Scottish Intercollegiate Guidelines Network (SIGN)
Minimise risk of bias or cofounding: High quality (++) o Acceptable (+) o
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Design

Case-Control study
Case-Control study

Case-Control study (retrospective)

Case-Control study
Case-Control study
Case-Control study

Cohort study (prospective)

Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study
Cohort study

Cohort study (prospective)
Cohort study (retrospective)
Cohort study (retrospective)

Study addresses
an appropriate and
clearly focused
guestion.

Yes
Yes
Yes
Cannot say
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Participants being
studied are
selected from
same source
populations

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Cannot say
Cannot say

Yes

Yes

Cannot say

No
Yes

Yes

Indication of how
many people
participated (in
each group for
case-control)
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Unacceptable — reject O

Main  potential
confounders
identified and
accounted for.

Cannot say
Yes
Cannot say
Cannot say
Yes

Yes

Yes

No

No

Cannot say
Yes
Cannot say
Cannot say
No

Yes
Cannot say
No

How well was the
study done to
minimise the risk of
bias or
confounding?

+

++

+

+

++

++

+

+



Table 2.2-3:

Data extracted from selected studies

Author Study design Setting Population Duration and Outcome
follow-up
Joore I.K. Case-Control Amsterdam, 102 cases and 299 2002-2012 HIV infection
(2015) study Netherlands controls
Damery S. et Case-Control UK Patients aged 218 January 1989 HIV/AIDS
al (2013) study 939 cases and 2576 — September diagnosis
control 2010
Burchell, Case-Control Ontario, Canada Gay and bisexual men 1998-2006 HIV infection
A.N. (2010) study 123 cases and 240
controls
Burchell, Case-Control Ontario, Canada Adults aged 18 years June 1998 — Diagnosed HIV
A.N. (2003) study and over December infection
80 cases (seroconverts) 2001
and 106 controls
Ellerbrock Case-Control Florida, USA 217 cases 1998-2000 HIV diagnosis
T.V. (2004) study 395 controls
Szerlip M.A. Case-Control New Orleans, USA Older patients aged 55 6 months Diagnosis of HIV
et al (2005) study years and over (53 interval up to infection
(retrospective) cases and 106 controls) 12 months
Moran J. Cohort study Ireland N=1,404 2008-2011 HIV infection
(2012)
Desai M. Cohort study UK (Health N=328 September HIV infection
(2012) (prospective) Protection Agency 2010 -
database) December
2011
Guy R.J. Cohort study Victoria, Australia ~ MSM N=7,857 April 2006 — HIV positivity
(2011) (prospective) June 2009
Krauskopf K.  Cohort study Bronx, New York, HIV infected and at risk 2001-2006 HIV infection and
(2011) (prospective) USA men aged 49 years and  6-month hyperlipidemia,
older N=643 follow-up hypertension,
chronic liver
disease and
diabetes
Niyonsenga  Cohort study Florida, USA All cases with HIV/AIDS  1998-2002 AIDS/HIV
T (2013) diagnosis N= 20,528 incidence
Ross, J.D. Cohort study Lothian and Population aged 16 and January 1989 - HIV positive
(21997) Glasgow region of over December results
Scotland N = 8466 1993
Gordon S.M. Cohort study Atlanta, Georgia, Patients aged =60 January 1985 HIV positivity
(1995) (retrospective USA N= 32 HIV positive —July 1992
chart review)
Marder K. Cohort study New York City, Intravenous drugusers 3.5 years HIV infection
(1995) (prospective) USA 99 HIV +ve patients
124 HIV -ve patients
Hafner J.W. Cohort study Albuquerque, New N =344 19-month HIV diagnosis
(1997) (retrospective)  Mexico, USA period
(Emergency July 1993 -
department) January 1995
Hodder S.L. Cohort study USA Women aged 18-44 with 6 months HIV  prevalence
(2013) (prospective) 1 or more personal or interval up to and incidence
partner risk factors 12 months
Landau R. Cohort study London UK A&E patients aware and 1991-1994 HIV infection
(21997) (retrospective) unaware of HIV status

38

N=133



2.2.6.2 Identified predictors of HIV infection

The predictors of HIV infection identified from the 17 retrieved articles were categorised into:
demographic and socioeconomic, behavioural or lifestyle, clinical features and comorbidities.
The 5 guidelines used to compare with evidence were three from UK (BHIVA and two NICE
guidance), one from USA (Aberg et al (2013)) and one from Australia (Donovan and Ross
(2000)) [20] [147] [148] [149] [150Q]. Statistically significant characteristics or those with highest

percentages were included.

A. Demography and socio-economic
The guidelines recommend offering HIV testing to men having sex with men (MSM) and
people of Black African ethnicity. Evidence from five studies revealed that significant
demographic characteristics associated with HIV infection were i) homosexuals and/or
bisexuals, mainly Men who have sex with Men (MSM), ii) black ethnicity and iii) age ranges,
mainly between 27 and 40 years. Of the five studies, two revealed that MSM have 1.79 or 2.7
times the risk of HIV infection compared to heterosexuals, detailed in Table 2.2-4 [151] [152].
The other three studies could not provide odds ratio (OR) but revealed that the highest
proportion of HIV infected individuals at the end of the study were homosexuals [153] [154]
[155]. Only one study by Ellerbrock et al (2004) identified Black ethnicity to have 6.77 times
risk associated with HIV infection compared to white ethnicity, detailed in Table 2.2-4 [151]. A
study by Guy et al (2011) revealed a 68 percent increase in odds of HIV infection from

aboriginal ethnicity though not significant [156].

Evidence showed three more demographic characteristics that predict HIV infection, which
are not listed in the guidelines namely: age, gender and country of birth, Table 2.2-4. Three
studies identified age groups as a predictor of HIV infection [156] [157] [152]. Age groups at
higher risk of HIV infection are between 27 and 40 years with odds ratio of HIV infection as

high as 11.54 for the 34 years and over compared to 18-26 years age group.
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Table 2.2-4: Demographic characteristics identified in selected studies

Studies
Gender

Age

Ethnicity

Country
of birth
Sexuality

Ellerbrock 2004 Guy 2011
OR OR
Male 1.377(0.98-1.92)
Female 1.00
Reference group <30y
26-30
27-33

30-39 1.91(1.27- 2.87)
31-35
34+

36-40
40+ 1.81(1.19-2.75)

Black race 6.77 (4.17-11)
(Reference = white)

Aboriginal or Torres Strait Islander 1.68" (0.41-6.94)

Born in USA 1.76 (1.22-2.53)
Born in Australia 1.42* (1.00-2.02)
Homosexual/ Bisexual 1.79" (0.674.79)

Heterosexual 1.00

*Not statistically significant
NB: % do not add up to 100% because they are provided for all risk factors
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Hodder 2013
OR

18-26y

583 (1.22-
27.96)

1154 (2.71-
49.05)

Ross 1997
OR

1.00

6.6*

21-25y

1.7 (1.05-2.8)

0.3

16"

27(1548)
1.00

Gordon 1995

%

37%

Hafner 1997

%

57%
3%

Moran 2012

%

61%
28%



The two studies that identified gender as a predictor of HIV infection had conflicting and not
significant results; one study found males were at 37 percent higher risk of being HIV infected
while the other study found females were six times more likely to be HIV infected [151] [152].
The studies conducted in United States identified being born in that country as a significant
predictor of HIV infection [151]. However, a study conducted in Australia did not show any

significant odds of HIV infection in relation to country of birth [156].

The selected guidelines did not state socioeconomic indicators that should be considered
when recommending HIV testing. Socio-economic conditions identified in the selected studies
are related to deprivation, covering poverty levels, annual income, employment status,
housing problems and education levels, detailed in Table 2.2-5. One study by Niyosenga et al
(2013) showed that HIV positivity correlates with poverty in urban areas but not in rural areas
[158]. Annual income under $10,000 was shown by Ellerbrock et al (2004) to increase the risk
of HIV infection by 13 times. The study by Desai et al (2012) found that 26 percent of people
that were HIV positive at the end of the study were unemployed and 17 percent had housing
problems. Lower education attainment such as not being a high school graduate was a risk
factor for HIV infection as shown by Ellerbrock et al (2004). Hodder et al (2013) discovered
that having low education attainment more than double the risk of HIV infection and having
education attainment beyond high school reduce (but not significant) the odds by 57 percent.
The study by Ross et al (1997) results showed that the region of HIV testing was a predictor

of HIV status.

Table 2.2-5: Socio-economic factors identified in selected studies

Studies Ellerbrock 2004 Hodder 2013 Niyonsenga 2013 Desai 2012
OR OR CcC™ %

Housing problems 17%

Poverty index in rural areas -0.25"

Poverty index in urban areas 0.58

Annual income <$10,000 13.2 (7.91-22)

Farmworker 2.09 (1.47-2.96)

Unemployed 508 (3.18-8.14) 26%

Education beyond high school 0.43" (0.15-1.24)

Not a high school graduate 2.15(1.48-31)

*CC=Correlation coefficient
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B. Behavioural or lifestyle predictors

Behavioural characteristics identified to increase the risk of HIV infection from literature can
be categorised into personal lifestyle, partner lifestyle and effects of life events. The guidelines
in BHIVA (2008), Donovan and Ross (2000) and Aberg et al (2013) recommended offering
HIV testing to patients with a history of injecting drugs, current drugs use and having HIV
partners. There were seven studies that identified injecting drug use as a predictor of HIV
infection, Table 2.2-6. The study by Ellerbrock et al (2004) found injecting drug users were 21
times more likely to have HIV infection and studies by Guy et al (2011), Hodder et al (2013)
and Ross (1997) found 3 times the risk. The other four studies did not provide the odds ratio
(OR) but showed that injecting drug users made 10 to 30 percent of HIV infected patients, at
the end of their respective studies. The study by Ellerbrock et al (2004) also showed that

patients that smoke crack cocaine are 23 times at risk of HIV infection.

One study by Desai et al (2012) showed that 25 percent of HIV infected individuals were
current smokers [159]. Binge drinking was identified by Hodder et al (2013) and Szerlip et al
(2005) to increase the risk of HIV infection by 57 percent and by 12.8 times, respectively [157]
[160]. The risk of substance misuse, a combination of drug and alcohol misuse was revealed
by Hodder et al (2013) to increase the risk of HIV infection by 2.5 times. The study by Desai
et al (2012) also established that 22 percent of the HIV infected patients at the end of the study

were binge drinking and abusing drugs.

The guidelines in Aberg et al (2013) recommended offering HIV testing to patients that
exchange money or drugs for sex. The study by Ellerbrock et al (2004) identified that
exchanging money or drugs for sex increase the risk of HIV infection by 19 times. The study
by Guy et al (2011) showed that having male anal sex increase the risk of HIV infection by 63
percent and the study by Desai et al (2012) showed that 10 percent of the HIV infected

individuals were obese.
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Table 2.2-6: Behavioural or lifestyle - Personal choices identified in selected studies
Hafner 1997  Hodder 2013

Predictor

Injected drugs users

Ever smoked crack cocaine
Binge-drinking  or  alcohol
misuse

Substance use (combined)™
Current smokers

Unsafe sex

HIV positive partner
Sex with drug user

Contact abroad

Ever exchanged money or drugs
for sex

Male anal sex in the last = 6
months

Multiple life partners

Obesity

* Not statistically significant.

Ellerbrock 2004

OR
21.1 (4.89-90.9)

228 (12.6-415)

172 (7.18-40.9)

19.3(11.2-332)

M: 5.51 (3.18-9.55)
F-19.8 (8.81-44.2)

** includes drug use or binge-drinking
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Gordon 1995

%
18%

Guy 2011

OR
297 (1.77 5.0)

184 (16 32)

3.24 (1477.11)

163 (1.13-
2.35)

%
30%

OR
2.71(1.33-5.53)

1.57* (0.74-3.33)

252 (1.22-5.21)

Moran 2012

%
10%

Ross 1997

OR
2.3(15-35)

2-

Desai 2012
%

22%
25%
60%

10%

Szerlip 2005
OR

12.8 (1.65-99)



Personal sexual behaviours included in the guidelines are unsafe sex, having sexual contact
abroad and having multiple sex partners. Two studies identified unsafe sex as a risk factor for
HIV infection; study by Guy et al (2011) showed that unsafe sex (no condom use) increased
the risk of HIV infection by 84 percent and the study by Desai et al (2012) found that 60 percent

of the HIV infected individuals had unsafe sex.

Guidelines on HIV testing in BHIVA (2008), Donovan and Ross (2000) and Aberg et al (2013)
recommended offering HIV testing to patients that had sexual contact abroad or had sex in
with a partner who came from countries with high HIV prevalence. Only one study identified
that having a contact abroad doubly increase the risk of HIV infection. Three studies identified
having multiple sex partners as a risk factor for HIV, Ellerbrock et al (2004) revealed that
having 10 or more lifetime partners in men had 5.5 times increase in risk of HIV infection and
almost 20 times the risk in women with 3 or more lifetime partners. However, a study by Ross
et al (1997) showed that having multiple partners had a 74 percent reduction in risk (OR =
0.26).

Table 2.2-7: Behavioural or lifestyle- number of partners and partner lifestyle identified
in selected studies

Predictor Ellerbrock 2004 Guy 2011 Hodder 2013 Ross 1997
OR OR OR OR
Multiple partners 0.26
Lifetime partners (Men—=10) 5.51
(Women—=3) 19.8
Partner HIV positive 3.24 8.19
Characteristics Alcohol dependence 1.42
Binge-drinking 1.82
lllicit drug use 17.2 1.57

The guidelines in BHIVA (2008), Donovan and Ross (2000) and Aberg et al (2013)
recommended offering HIV testing to patients whose partners have some risky behaviours
namely: being HIV positive and men having sex with men. Three studies identified partner
characteristics as risk factors for HIV infection. The studies by Guy et al (2011) and Hodder et
al (2013) showed that having an HIV positive partner increased the risk of HIV infection by

three times and eight times, respectively. Two studies identified partner’s use of illicit drugs as
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a risk factor for HIV infection: increasing the risk by 17 times in the study by Ellerbrock et al
(2004) and a 57 percent increase in the study by Hodder et al (2013). The other partner
characteristics revealed by Hodder et al (2013) was alcohol dependence (increasing the risk

by 42 percent) and Binge drinking (increasing the risk by 82 percent).

No guidelines stated stressful events as a risk factor of HIV. However, stressful events in men
having sex with men were identified by Burchell et al (2010) as risk factors of HIV infection,
Table 2.2-8 [161]. The odds ratio for stressful events increased with number of events, starting
from a 20 percent increase for 1 to 2 events to over double the risk for five events or more.
The odds of HIV infection were 7.5 times higher in stressful events for younger ages under 30
years, and it was 2.7 for stressful events for people over 40 years. Any type of stressful event
increased the risk of HIV infection by more than double with some stressful events such as
bereavement and death of a close friend and financial crisis increasing the risk by three times,
and relationship breakdown (romantic and other relations) doubling the risk.

Table 2.2-8: Behavioural or lifestyle — stressful events in men having sex with men
identified in selected studies

Predictor Burchell 2010

Number of events 1-2 1.2
3-4 1.8
5+ 2.5

Age <30 7.5
30-39 2.3
40+ 27

Event Beaten up/attacked 25
Bereavement event 3.1
Crime event 24
Death of a close friend 3.1
Financial or security-related 25
Health-related 2.8
Major financial crisis 29
Problems with drugs/alcohol 3.2
Relationship-related 21
Romance ends 2.2
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C. Clinical features

This section will cover clinical features, including signs and symptoms associated with HIV
infection. The guidelines listed the clinical signs and symptoms together with the other
comorbid diseases. The features listed include AIDS-defining illness, weight loss and
diarrhoea. Four studies identified HIV associated signs and symptoms which included flu-like
symptoms (fever/chills, cough), rash, weight loss, abdominal pain, diarrhoea, minor trauma
and nausea/vomiting, Table 2.2-9. Three studies identified flu-like symptoms/fever/chills as
risk factors for HIV infection. The study by Joore et al (2015) showed that fever/chills were
associated with 4.5 times increased risk of HIV infection, while the studies by Burchell et al
(2003) and Hafner et al (1997) reported that 76 percent and 13 percent of the HIV positive
patients at the end of the study had fever/chills, respectively [161]. Two studies identified
weight loss as a predictor of HIV infection; the study by Damery et al (2013) revealed a 13

times likelihood and the study by Joore et al (2015) revealed a 39.6 times likelihood [35] [162].

One study by Hafner et al (1997) revealed that seven percent of the HIV positive patients had
cough, six percent minor trauma and five percent abdominal pain. Only one study by Burchell
et al (2003) revealed that rash had an odds ratio of 4.5 and the study by Joore et al (2015)

revealed that having diarrhoea double the likelihood of being HIV infected.

Table 2.2-9: Clinical features identified in selected studies

Condition Damery 2013 Joore 2015 Hafner 1997 Burchell 2003
OR (CI OR (CI % % & OR

Weight loss 134 (5.156.7) 39.6 (6.2-)

Fever or chills 4.5%(0.5-54.3) 13%

Cough 7%

Flu like symptoms 76%

Diarrhoea 2% (0.2-17 4)

Diarrhoea consultation One only 3.7"(0.9-5.48)

Diarrhoea consultation Two 44(23-281)

Abdominal pain 5%

Minor trauma 6%

Nausea/vomiting 6%

Rash 45

Number of HIV indicator One 11.7 (6-23.6)

conditions Two 77.5(18.2-700.8)
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D. Comorbidities

The clinical indicator conditions recommended for HIV testing in the BHIVA guidelines are
categorised into the following: respiratory, dermatology, neurology, gastroenterology,
gynaecology, haematology, ophthalmology, Ear, Nose and Throat (ENT) and other (including
mononucleosis-like syndrome, pyrexia of unknown origin, any lymphadenopathy of unknown
cause and any sexually transmitted infection). The clinical conditions listed in Donovan and

Ross (2000) and Aberg et al (2013) are all included in the BHIVA guidelines.

The respiratory conditions listed in the guidelines include tuberculosis, pneumocystis, bacterial
pneumonia and aspergillosis. The respiratory condition identified in the selected studies was
pneumonia and pneumocystis, Table 2.2-10. The studies by Damery et al (2013) and Joore
et al (2015) revealed that pneumonia is associated with 47.7 times and 8-fold increased risk
of HIV infection, respectively. The study by Landau et al (1997) revealed that 52 percent of
HIV infected individuals had pneumocystis carinii [163].

Table 2.2-10: Comorbidities — respiratory, dermatological and neurological conditions
identified in selected studies

Condition Damery 2013 Joore 2015  Marder 1995 Landau 1997
OR (CI) OR (CI) OR (Cl) %
Respiratory Pneumonia 477 (3.54-52) 8.3 (2-49.8)
Pneumocystis carinii 52%
Dermatology ~ Psoriasis 29"
(0.1-)
Psoriasis — one consultation only 26 (1.69-1.5)
Psoriasis — two consultations 3.0(1.38-2.5)
Herpes zoster 254 (5.76-14.2) 10.9 (2.0-108.9)
Neurology Peripheral neuropathy 15.9(2-=)
Neurologic disability in women 24
Neurologic disability in men 19(1.1-32)

The dermatological conditions listed in the guidelines include Kaposi’'s sarcoma, severe or
recalcitrant seborrhoeic dermatitis, severe or recalcitrant psoriasis and multidermatomal or

recurrent herpes zoster. The two dermatological conditions identified by two studies were
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psoriasis and herpes zoster, Table 2.2-10. The study by Joore et al (2015) revealed that
psoriasis is associated with three times the risk of HIV infection. The study by Damery et al
(2013) discovered that the number of psoriasis consultations show the risk of HIV infection;
one consultation had odds ratio of 2.6 and two consultations had three times the risk. The risk
associated with herpes zoster was identified by Damery et al (2013) and Joore et al (2015),

25.4 times and 10.9 times, respectively.

There were two studies that identified a likely association of HIV infection and neurological
condition. The study by Joore et al (2015) found that peripheral neuropathy was 15.9 times
likely associated with HIV infection [164]. The study by Marder et al (1995) established that
HIV positive women were 2.4 times more likely to have neurologic disabilities (cranial nerve
abnormalities and fine limb movement) and men were 90 percent more likely, compared to

HIV negative individuals [165].

The neurological conditions listed in the guidelines include:

e cerebral toxoplasmosis, primary e cerebral abscess space occupying
cerebral lymphoma, lesions of unknown cause

e cryptococcal meningitis, e Guillain-Barré syndrome

e progressive multifocal e Peripheral neuropathy
leukoencephalopathy, e Dementia

e aseptic meningitis, e Leukoencephalopathy

The gastroenterological conditions listed in the guidelines include persistent cryptosporidiosis,
oral candidiasis, oral hairy leukoplakia, chronic diarrhoea of unknown cause, salmonella,
shigella or campylobacter, Hepatitis B infection and Hepatitis C infection. There were 4 studies
that identified some of the gastroenterological conditions namely: oral candidiasis and

hepatitis or liver diseases, shown in Table 2.2-11. Two studies, by Damery et al (2013) and
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Joore et al (2015) revealed that oral candidiasis is associated with an increased risk of HIV
infection by 29.4 times and 7.1 times, respectively. Hepatitis B was associated with a risk of
HIV infection of 11.5 times and 8.3 times as shown by Joore et al (2015) and Szerlip et al
(2005). A study by Krauskopf et al (2011) revealed that 22 percent of HIV infected patients at
the end of the study, had chronic liver disease.

Table 2.2-11: Comorbidities — gastroenterological, oncological and gynaecological
conditions identified in selected studies

Condition Damery 2013 Joore 2015 Szerlip 2005  Krauskopf 2011
OR (CI) OR (CI) OR (CI) %

Gastroenterology ~ Oral candidiasis 294 (4.57-21.8) 71 (0.6->0)

Hepatitis B 1156(1.2-=)  83(2.65-26.2)

Chronic liver disease 22% (15%-29%)
Oncology Non-Hodgkin’s lymphoma 12.6 (2.13-15)

Lymphogranuloma venereum 71(0.6->)
Gynaecology Cervical dysplasia 29" (0.4-2324)

Condyloma acuminata 12.1 (1.2-600.9)

The oncological conditions listed in the guidelines include non-Hodgkin’s lymphoma, anal
cancer or anal intraepithelial dysplasia, lung cancer, seminoma, head and neck cancer,
Hodgkin’s lymphoma and Castleman’s disease. Two oncological conditions were identified in
selected studies: Non-Hodgkin’s lymphoma and lymphogranuloma venereum, shown in Table
2.2-11. A study by Damery et al (2013) revealed that non-Hodgkin’s lymphoma was associated
with 12.6 increased likelihood of HIV infection. Another study by Joore et al (2015) revealed

that lymphogranuloma venereum was associated with a 7-fold likelihood of HIV infection.

The gynaecological conditions listed in the guidelines include cervical cancer, vaginal
intraepithelial neoplasia and cervical intraepithelial neoplasia Grade 2 or above. Only one
study identified two gynaecological conditions associated with increased risk of HIV diagnosis,
shown in Table 2.2-11. The study by Joore et al (2015) established a likelihood of 2.9 times

and 12 times more from cervical dysplasia and condyloma acuminata, respectively.
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The haematological conditions listed in the guidelines include any unexplained blood
dyscrasia such as thrombocytopenia, neutropenia and lymphopenia. The two haematological
conditions identified were leucocytopenia and blood dyscrasia, shown in Table 2.2-12.
Leucocytopenia was revealed by Joore et al (2015) to have an associated increase in risk of
HIV infection by 11.5 times. Blood dyscrasia was revealed by Damery et al (2013) to increase
the risk of HIV infection by 5.7 times.

Table 2.2-12: Comorbidities — Haematological, ENT and Other conditions identified in
selected studies

Condition Damery 2013 Hodder 2013 Joore 2015 Krauskopf 2011
OR (CI OR OR (CI % (CI
Haematology  Leucocytopenia 11.5 (1.2-0)
Blood dyscrasia 57(2444)
ENT Lymphadenopathy 11.3(5.15-6.3) 298 (4.4-)
Parotitis 8.6 (1.68-11)
Other Mononucleosis-like illness 6.2 (1.6-29)
Pyrexia of unknown origin 72 (4.05-35)
Depressive symptoms 145
Trichomoniasis 29
Hyperlipidemia 25% (17%-32%)
Hypertension 10% (4%-16%)
Diabetes 10% (5%-14%)

The ophthalmological conditions listed in the guidelines include cytomegalovirus retinitis,
infective retinal disease including herpes viruses and toxoplasma, and unexplained

retinopathy. No study identified any of the ophthalmological conditions.

The ENT conditions listed in the guidelines include lymphadenopathy of unknown cause,
chronic parotitis, lymphoepithelial parotid cysts. Two studies identified ENT conditions
associated with a risk of HIV infection: lymphadenopathy and parotitis, shown in Table 2.2-12.
Lymphadenopathy was revealed by Damery et al (2013) and Joore et al (2015) to have an
associated increase of HIV infection risk of 11.3 and 29.8 times, respectively. The study by

Damery et al (2013) established that parotitis increased the risk of HIV infection by 8.6 times.
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The other conditions listed in the guidelines include mononucleosis-like syndrome (mainly
during primary HIV infection), pyrexia of unknown origin, any lymphadenopathy of unknown
cause and any sexually transmitted infection. There were seven other conditions identified in
the selected studies, shown in Table 2.2-12. Only one study by Joore et al (2015) revealed
that mononucleosis-like illnesses is associated with six times increase in the risk of HIV
infection. The study by Damery et al (2013) showed that pyrexia of unknown origin increases
the risk of HIV infection by seven times. Depressive symptoms are not listed in the guidelines
but were revealed by Hodder et al (2011) to increase the risk of HIV infection by 45 percent.
The study by Joore et al (2015) revealed a treble risk of HIV infection associated with
trichomoniasis. The other conditions that were present in HIV infected individuals at the end
of the study by Krauskopf et al (2011) were hyperlipidemia (25 percent), hypertension (10

percent) and diabetes (10 percent).

Sexually transmitted infections (STI) were identified by seven studies to have an association
with HIV infection, shown in Table 2.2-13. Four studies identified the odds of HIV infection
from ever having an STI; the study by Szerlip et al (2013) revealed a 7.3 times risk of HIV
infection and the study by Ellerbrock et al (2004) and Damery et al (2013) revealed a 10-fold
and 10.8 times risk, respectively. The study by Guy et al (2004) revealed the risk of STls
diagnosed within 2 years and within 14 days to increase the risk of HIV infection by 2.72 and
3.19 times, respectively. The risk of HIV infection was shown by Joore et al (2015) to increase
14.6 times by one STI to 37.9 times from two or more STIs. Three studies identified syphilis
to increase the risk of HIV infection; the study by Joore et al (2015) revealed an increase of
risk by 39 times, while the study by Ellerbrock et al (2004) showed 12.7 times. The study by
Guy et al (2004) revealed the risk of syphilis diagnosed within 2 years and within 14 days to
increase the risk of HIV infection by 3.86 and 4.9 times, respectively. Two studies identified
chlamydia as a risk factor for HIV infection; 11.8 increase in risk revealed by Joore et al (2015)

while the study by Guy et al (2004) revealed a diagnosis within 2 years and within 14 days to
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increase the risk of HIV infection by 2.3 and 2.6 times, respectively. Two studies, by Joore et
al (2015) and Ellerbrock et al (2004 ) revealed that gonorrhoea increase the risk of HIV infection
by 15.9 times and 6.5 times, respectively. Only one study by Joore et al (2015) showed that

genital herpes almost trebles the risk of HIV infection.

Table 2.2-13: Comorbidities — Sexually transmitted Infections identified in selected

studies
Condition Damery 2013 Joore 2015 Szerlip 2005 Guy 2011 Ellerbrock 2004
OR (CI OR (CI OR (CI OR (CI OR (CI

10.8 (3.38-7.6) 10.1(3.39-30.12) 10.1 (6.89-14.9)

Sexually Transmitted Infection
(STI)

STl diagnosis <2yrs 272(1.774.2)
<14 days 3.19 (2.05-4.96)
Number of STIs One 14.6 (5.5-45.6)
per patient 27 379 (5.6-)
Syphilis 39.3 (5.7-1703.9) 12.7 (7.28-22 3)
Seropositive for syphilis 729 (4.15-128)
Infectious Syphilis <2 yrs 3.86 (1.99-7.5)
diagnosis <14 days 4.9 (2.51-9.56)
Chlamydia 11.8 (3-67.5)
Chlamydia <2yrs 2.31(14-381)
diagnosis <14 days 262 (1.56-4.39)
Gonorrhoea 15.9 (2-0) 6.51 (4.4-9.65)
Genital herpes 29 (0.1-=)

2.2.7 Discussion

This systematic review was conducted to identify predictors of HIV infection that are available
in electronic patient records and could be incorporated in a prediction model to identify primary
care patients with undiagnosed HIV. The results identified four main categories: demographic
and socio-economic, behavioural, clinical features and comorbidities. Some of these
candidate predictors are routinely recorded in electronic primary care records. Others require
further investigation to assess if they can be reliably identified and included in a future clinical

prediction model.

The demographic and socio-economic predictors identified in this systematic review and

available in primary care records are age and gender. Deprivation quintile available in primary
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care records can be used as a proxy for some of the socioeconomic predictors such as income
and employment status. Studies that identified the demographic predictors such as age,
gender, country of birth sometimes had conflicting predictive values, which could be attributed
to differences in population characteristics and geography (for example, a study conducted in
Australia had contradicting results on country of origin compared to a study conducted in
USA). Population characteristics included factors such as sexuality of the population under
study could have affected the results. Behavioural predictors that are available in electronic
health records are drugs use (injected or smoked), binge-drinking or alcohol misuse, current
smokers and obesity. Most of the predictors with an association with HIV were considered in
model development. However, some of the studies had small sample sizes which had an

influence on possible predictors that were included/excluded in the model.

Some of the clinical features and comorbid diseases identified in literature were listed in the
BHIVA guidelines (Appendix 3). Clinical features identified in literature which are most
probably available in electronic health records are fever or chills or flu-like symptoms, cough,
weight loss, diarrhoea, abdominal pain, minor trauma, nausea/vomiting, rash. The comorbid
diseases identified in literature are available in primary care records, summarised in Table

2.2-14.

Table 2.2-14: Summary of comorbidities identified in selected studies

Respiratory Oncology

Pneumocystis Non-Hodgkin’s lymphoma
Bacterial pneumonia Lymphogranuloma venereum
Dermatology Gynaecology

Kaposi’s sarcoma Cervical cancer

Severe or recalcitrant psoriasis Condyloma acuminata

Multidermatomal or recurrent herpes zoster

Neurology Haematology
Peripheral neuropathy Leucocytopenia
Neurologic disabilities (cranial nerve and fine limb Blood dyscrasia
movement abnormalities)

53



Gastroenterology
Oral candidiasis
Hepatitis B infection
Chronic liver disease

Other conditions

Mononucleosis-like  syndrome (primary
infection)

Pyrexia of unknown origin

Depressive symptoms

ENT Trichomoniasis
Lymphadenopathy Hyperlipidemia
Parotitis

Hypertension

HIV

Diabetes
Any sexually transmitted infection
Some of the demographic, socioeconomic and behavioural predictors identified in literature
might be available in primary care records and therefore require further investigation on
completeness or missingness. Other predictors identified are likely to be missing from primary

care electronic records at all and they are likely to be excluded from the model, Figure 2.2-2.

Figure 2.2-2: Predictors requiring further exploration or probably poorly recorded

Probably poorly recorded

Require further investigation

-Ethnicity -Poverty index

-Country of birth -Annual income

-Sexuality

Demographic and
socio-economic -Employment status

! (Farmworker, unemployed)
-Housing problems

-Not a high school graduate

-Unsafe sex

-Ever exchanged money or

Behavioural drugs for sex

-Contact abroad

-Stressful events -Male anal sex

-Number of lifetime partners

-Partner characteristics

2.2.8 Limitations

This systematic review focused on studies conducted in developed countries whereas most
of the studies on HIV predictors were conducted in developing countries, mostly in Africa. Most

of the studies conducted on HIV were case studies, qualitative studies and cross-sectional

54



studies which are not suitable in identifying risk factors. This might explain lack of evidence

on some of the clinical indicator conditions included in the BHIVA guidelines.

Half of the selected studies did not clearly describe how the main potential confounders were
identified and catered for, which affected their quality. However, none of the selected studies

had an unacceptable quality.

About 40 percent of the cohort and case-control studies did not provide the odds ratio in their
results and ended up reporting the percentage of HIV patients who ended up with certain
characteristics. This made interpretation of risk association difficult. However, since this study
was interested in identifying factors that have an association with HIV infection, the higher

percentages were considered.

2.2.9 Conclusion

This systematic review revealed existing scientific evidence on predictors of HIV that can be
used to inform decision making in prognostic model development [142]. The predictors
identified in the literature falls into four categories: demographic and socioeconomic, lifestyle,
clinical features and comorbid conditions. There were 10 distinctive demographic and
socioeconomic characteristics identified in literature, of which two are available in electronic
primary care records (age and gender), four are sometimes recorded (ethnicity, country of
birth, sexuality and housing problems) and four are not available (poverty levels, annual
income, employment status and education levels). Predictors that could be available in primary
care electronic records require further exploration to determine whether they can be applied

in a prediction model.

There were 11 distinctive lifestyle or behavioural characteristics, of which four are frequently

included in electronic primary care records (drugs use, binge-drinking or alcohol misuse,
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current smokers and obesity), two might be recorded (sexual contact abroad and stressful
events) and five are unlikely to be recorded in electronic health records (ever exchanged
money or drugs for sex, male anal sex in the last six months or less, personal and/or partner

characteristics and unsafe sex).

Of the 51 clinical conditions in BHIVA guidelines, 18 of them were identified as significant
predictors in this systematic review. BHIVA guidelines are developed using data from research
studies with additional expert input from “writing group made up of BHIVA members — doctors,
pharmacists, nurses and researchers” [166]. However, no information on the rationale for
including the indicator conditions was provided for the 2008 BHIVA guidelines. Additional
predictors clearly identified in literature but not included in the guidelines were fever or chills
or flu-like symptoms, cough, abdominal pain, minor trauma, nausea/vomiting, rash, depressive

symptoms, trichomoniasis, hyperlipidemia, hypertension and diabetes.

2.3 Developing code lists for the HIV predictors

2.3.1 Predictor variable operational definitions

Operational definitions of HIV predictors in primary care: demographic, socioeconomic,
clinical, general practice characteristics were developed. Operational definitions were linked
to Read codes which are a hierarchical “coded thesaurus of clinical terms”, named after their
inventor, Dr James Read [167] [168]. General Practitioners in the United Kingdom (UK) have
used Read codes (which can be broadly mapped to International Classification of Diseases
(ICD) codes) since 1985 [169]. Read codes were standard vocabulary used by clinicians in
recording patient diagnosis and procedures in primary and secondary health and social care
[167]. Versions of Read codes were revised as new classifications emerge. The most recent
version of Read Codes was Version 3, which was in use till they stopped to be operational in

2020 [167] [170]
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The Read codes are hierarchical Clinical Classification composed of four-digit alpha-numeric
codes with numerals of 0-9 and letters A—Z [168]. The characters represent levels with first
character relating to level 1 and the four-digit codes increase in detail from left to right [168].
Each next hierarchical level increases the detail of the clinical diagnosis [171]. Chapter 0
contains terms that relates to occupation, chapters 1 to 9 relate to terms associated with
history, examinations, procedures and administration while chapters A to U covers conditions,

diagnoses and injuries and chapter Z, unspecified conditions [172].

2.3.2 Development of Read code lists for predictor variables.

Recommended Read codes for all predictors identified in the systematic review and from
BHIVA/NICE guidelines were extracted from NHS Digital Read code browser (version 3 (CTV3
or v3)) to develop code lists for conditions, symptoms and treatment of interest (list in Appendix
4). All the characters or levels of the read codes were considered in the development of the
code lists of the 74 HIV predictors listed, of which seven were demographic and socio-

economic, 10 lifestyle or behavioural and 67 were clinical conditions and comorbidities

(Appendix 5).

2.4 Summary of chapter

In this chapter, demographic and socioeconomic, lifestyle, clinical features and comorbid
conditions predictors of HIV infection were identified through a systematic review. For those
that might be recorded in primary care records, appropriate clinical (Read) codes were
identified. The next chapter will investigate the possibility that codes used to identify the
outcome of HIV may be hidden or disguised. Additionally, the next chapter will also explore

completeness of recording of HIV in IMRD database.
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Chapter 3: Recording of HIV diagnosis in primary care

3.1 Introduction to chapter

The previous chapter identified the risk factors associated with HIV in adults which will be used
in developing a prediction model. This chapter identifies the outcome variable and explores its
completeness in the IMRD database. The chapter is divided into three subsections namely i)
gualitative exploration of coding practices for HIV/AIDS, ii) development of Read code lists for
outcome variables (confirmed and “probable” HIV) and iii) explore completeness of recording
of HIV diagnosis in primary care records including finding out the time from “probable HIV” to

confirmed HIV using IMRD.

3.2 A gualitative exploration of coding practices for HIV/AIDS

3.2.1 Background

The investment in electronic medical records has improved patient care through increased
efficiency and quality of services [114] [173] [174]. Furthermore, improving the use of
information technology has provided a cost-effective way to access data for clinical audit,
public health and epidemiological research [121] [122]. General Practitioners are
recommended to code patient symptoms and diagnoses, and this requires those entering the
data and researchers making use of the records to fully understand the code schemes [175].
Thus, although electronic medical records in health institutions are primarily recorded for
clinical and routine patient care purposes, their quality and reliability should be reasonably

good for use in research and for other purposes [121] [176].

Sharing of electronic patient data recorded by clinicians requires good information governance
and privacy, which includes maintaining safe storage of data, patient consent and
confidentiality [175]. Confidentiality of patient information has been a cornerstone in medical
ethics and is central in building trust for a good doctor-patient relationship [177] [178]. A
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narrative review to understand sharing data for people living with long-term health conditions
found that the barriers to patients’ willingness to share health data via digital technology were
trust, security, privacy and identity [179]. The 2015 GP patient survey conducted in England
revealed that 66 percent of patients trusted the GP they last had contact with, and 71 percent
trusted the nurse they last had conduct with [180]. Furthermore, a survey conducted by PHE
in 2017 on about 4,400 people living with HIV found that almost all the participants (98 percent)
“were registered with a GP”, of which 94 percent stated that their GP knew their HIV status
[181]. Another survey using audio computer-assisted self-interview conducted in New York
and published in 2011 found that 84 percent of patients living with HIV were willing to share
their information with primary care clinicians involved in their care, mainly due to trust and
respect from clinicians [182]. However, another study demonstrated that only 40 percent of
patients infected with HIV in the UK disclosed their status to their GP because they did not
trust staff at their general practice due to stigma and discrimination, lack of confidentiality, and
attitude of reception staff [114] [183]. In some instances, patients might not disclose
information to their healthcare providers because they want to protect themselves from

security and privacy risks associated with electronic records [184] [185].

Similarly, there are examples of sensitive information or conditions known to clinical staff which
are not being coded correctly because clinicians are reluctant to record highly confidential
information in routinely accessed electronic health records. While some studies have shown
that the use of different codes, within a list of standard codes, by GPs in recording non-
stigmatised conditions such as heart disease,” does not affect the estimated prevalence of the
diseases [122] [186]. This may not be the case with conditions where information disclosure
would have a major impact on the patient. A study on 120 clinicians running university-based,
outpatient mental health clinics in USA revealed that 63 percent were less willing to record

highly sensitive information on electronic records [187]. There is a wide variety of codes used

59



to recorded concerns of child maltreatment in routine health records including indirect or

euphemistic codes [188] [189] [190].

In relation to HIV, GPs are required to use the codes recommended by the Genito-Urinary
Medicine Clinics listed in Appendix 6. However, a retrospective cohort study conducted in UK
between 1995 and 2005 revealed that cases of HIV disclosed to GPs are sometimes recorded
using a code such as “chronic viral illness” or the information is either recorded in free text
(where it is inaccessible to systematic searching and therefore “hidden”) or not recorded at all
[191]. In an online GP discussion forum, several respondents said that patients sometimes did
not reveal a HIV diagnosis to their GP and that GPs sometimes used codes such as
“immunosuppressed”, “viral illness” and “additional problem” to record HIV infection in free text
of patient records. This, and comparisons with estimates of national prevalence from another

study on HIV using GP records, suggest that HIV positive status may be recorded in hidden

text or disguised using another code [35].

There is a need for further studies aimed at exploring barriers to recording of HIV positive
status in primary care [191]. This study attempts to explore GPs’ perspectives on coding
practice in relation to sensitive health conditions, particularly HIV, in primary care. It will
establish how to identify HIV status when the coding has been hidden by using free text or
alternative clinical codes. The identification of different ways in which HIV may be coded will
improve detection of patients with HIV in primary care records. This will improve the predictive
characteristics of a prediction model for HIV infection using information recorded in primary
care records. A predictive model could inform primary care clinicians which patients they
should offer HIV testing. Increased testing for HIV in primary care might lead to increased
diagnoses and HIV diagnoses at an earlier stage, which means that it is important to create

records which are correct and retrievable.
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3.2.2 Methods

A qualitative approach was the most appropriate method of exploring behaviours, views and
opinions on how patient data is recorded [192]. This approach refers to procedures or skills
and frameworks used in exploring beliefs, norms and values shared by a community [193]. It
allowed clinicians to explain their motivations and reasons for coding practice and to provide
non-standard codes which might be used instead of standard (recommended) codes.
Additionally, the sensitivity of the topic on why different recording was used, as it is better

addressed by using a qualitative approach [194].

Semi-structured interviews were conducted either face to face or via Skype, or phone call.
Semi-structured interviews are based on loosely structured open-ended questions (topic
guide) that define the area under exploration which is used to initiate discussion and the
interviewer and interviewee may diverge through follow-up questions [195]. The interviewer

probed further to get additional information as the interviews progressed.

3.2.21 Recruitment

The sampling method that could have been used in this research was a combination of
purposive sampling (recruiting participants that are representative of the population of interest)
and snowball sampling (researcher asking participants if they know other participants that can
be recruited) [192] [196]. However, the sampling used in this research was not purposive, as
very broad invitations were sent out and interviews were held with participants who
volunteered. This was done because the research was exploratory, and GPs were very
challenging to recruit. The GPs were invited to participate in the study through various
methods which included 1) requesting organisations that provided research passport to
forward an email to their GPs, 2) asking for interest to participate from attendees of

conferences and 3) requesting organisations that work with GPs in research to invite GPs for
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expression of interest. The organisations that were approached to provide research passports
were the National Institute for Health Research (NIHR) in Thames Valley and South Midlands,
East London, West London and South London. The conferences attended were the Second
Joint Multidisciplinary Conference of BHIVA and Royal College of General Practitioners
(RCGP) in September 2016 and the BHIVA Autumn Conference 2016 in October 2016. GPs
were also invited to participate through online GP platforms. The study aimed to recruit
participants until the saturation point was reached. The saturation point is “the point at which
gathering more data about a theoretical construct reveals no new properties, nor yields any
further theoretical insights about the emerging grounded theory” [197]. This was described by
Glaser and Strauss (1967) as the point when a researcher gets similar response over and

over [198].

The lead researcher approached volunteer GPs and agreed on the venue and time suitable
for the interview to take place, or via Skype or phone calls. The participants were informed
about the length of the interview (20 minutes). Assurance that the information provided will be
confidential and electronically recorded was elucidated before interviewees signed a form
giving consent to participate, Appendix 7. The researcher ensured that signed consent was

returned before the interview if a Skype/telephone interview was scheduled.

3.2.2.2 Topic guide

The respondents were asked about their experiences of recording sensitive data, if they think
GPs ever disguise HIV diagnosis in electronic patient records, their opinion of why they would
do that and how the records may be disguised (free text or use and type of another code that

can be used).
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Topic guide
Questions on sensitive conditions
e Do you think that GPs ever disguise sensitive conditions in the electronic patient
records?
¢ Which conditions do they disguise?
¢ Would they do this for some types of patients more than others?
HIV specific coding
e With HIV in mind, how do you think GPs might do this?
e What type of other codes might they use?

Additional information was gathered on the participants’ interest in HIV issues, years of

experience and age ranges.

3.2.2.3 Recording of responses
The interviewer digitally recorded the interview as well as taking notes during and immediately

following the interviews.

3.224 Ethics

Participants were paid for their time as stated in the guidance on “Attributing the cost of health
and social care Research and Development” (AcoRD) [199]. The AcoRD guidance was
introduced by the Department of Health in 2012 and it offers a consistent and transparent way
of attributing costs of research in the National Health Service (NHS) [199]. Ethical approval
and permission to conduct the research was obtained from the University of Birmingham.
Additionally, a research passport was acquired from the Research and Development

departments of the respective Clinical Commissioning Groups (CCGS).
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3.2.25 Analysis

Data analysis from this study encompassed data organisation, thematic mapping and
interpretation [200]. Data was organised and prepared for analysis by transcribing electronic
recordings and typing up the field notes [201]. Analysis of data started while data collection
was still in progress to enable the researcher to refine questions and fill in gaps as the study

continued.

The data was tabulated according to the main topics namely, 1) recording of sensitive
conditions, 2) direct Read codes used to record HIV, 3) surrogate or euphemistic terms used
to record HIV and 4) other ways of identifying HIV positive patients. Data was manually coded
by the researcher by reading through the notes and transcripts [192] [201]. The researcher
used the steps of thematic analysis, which are familiarising with the data, generating initial
codes, searched for themes, reviewed themes and write up the findings [193] [202]. Themes
and codes emerged as data analysis progressed. Interpretation of the meaning of the themes

was done as a final stage of the analysis.

3.2.3 Results

A total of six participants were recruited from London and West Midlands regions from July
2017 to September 2018. The age of participants ranged from 38 to 51 years. The number of
years of GP experience ranged from 10 to 27 years. A third of the participants had an interest

in HIV and sexual health.

3.23.1 Recording of sensitive conditions

The first part of the interview was aimed at finding out if sensitive conditions are recorded in
electronic primary care records as set out by guidelines/rules. Half of the participants indicated

that there are sensitive conditions or circumstances that are sometimes not shown on
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electronic patient records. These conditions include symptoms of child sex abuse, mental
health (including depression), domestic violence, termination of pregnancy and HIV (in

previous years).

Box 1

Yes. | definitely, have been asked to disguise or to use a euphemism to indicate an HIV
infection by a patient... So that's the only time when | had to use a different code. | am just
thinking, | don't actually think we do this for any other clinical diagnosis or medical condition
definitely not at the request of a patient. | mean if conditions stigmatise... like depression
and severe mental illness for example, in the past things like abortion and domestic

violence. #2

Some things like termination of pregnancy or domestic violence and | think | do recall HIV
being one but that’s maybe because that’s what you are asking me about so that comes to

mind, symptoms of child sex abuse or things like that. #3

“Mental health is sometimes disquised in electronic patient records because patients might

not want other people to know or patient did not know that their information was recorded

y

in primary care records and once they realised that, they asked the GP not to record it...

#1

.. one which is quite interesting is some mental health but it also relates to... it’s because it’s
a big issue now, related to depression, and that is because | sort of sense that these days
GPs Read code what used to be labelled as depression is now Read code as low mood and
one of the reason is because there is extra clinical activity or targets if it is coded as

depression. #4
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I'm thinking about the mental health conditions, conditions that people would object to. And
irritable bowel syndrome probably because it’s an opinion and there is no text to say this is

irritable bowel and there are no consequences for not coding it #5

Yes we use euphemism for HIV in particular, we use ... and for Hepatitis B #6

The participants indicated that the disguise of sensitive conditions is not specific to any type
of patients. However, the answers to some of the questions revealed that some conditions are
not recorded as they should be due to extra work required to meet targets or when patients
request for non-disclosure of the conditions due to stigma and discrimination from either

practice staff or their community.

3.2.3.2 Recording of HIV in Primary care records

A. Direct HIV Read codes

The second part of the interview was aimed at understanding ways that are used by GPs to
code HIV in primary care records. All the participants agreed that the Read codes used in

most cases to code HIV are those recommended and permitted by GUM clinics listed in

Appendix 6 [203].

Box 2:
We use 43C3-1 as the code for HIV positive patients and a pop-up is activated so that other
GPs would know that it is an HIV positive patient. .... the system was there when | joined

the GP practice in 2008, maybe for 10 years. ...It was the same system used in the other

practices | have worked in #5
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We do not choose which code to use for our patients because the codes are provided by

the GUM clinics #1

..for patients we know have HIV, there is no disguising of this condition. The way the NHS
system works is that people can be tested in sexually transmitted disease clinics Genito
Urinary clinic and maybe picked up there as having HIV and the rules on NHS confidentiality
says that we are not obliged to know the diagnosis. The patient is encouraged to tell us they
have this diagnosis, but they are not obliged to tell us. And often we only find it out a long
time after the diagnosis is made. So, within the practice we do not prescribe HIV diagnosis

but within the NHS we are sometimes thinking of this. #1

Now or certainly in the last 6 years since I've been using electronic records as a doctor, |
have never felt it necessary to hide a code in any way. ... when | code HIV, | would just
code it as any other condition. | would code it as a major condition because it’s a lifelong
condition which affects health, so I'd code it in a similar way that | would hypertension,

diabetes, cancer and things like that. #3

No, | can’t think of any ways that people have hidden the diagnosis since | have been a

practising GP. | think maybe in the past, potentially there are other ways that things may not

be in the clinical system but no, it’s not something | have come across recently #3

B. Surrogative terms used in recording HIV

In addition to the direct Read codes for HIV, there are some Read codes or texts that are
sometimes used to identify HIV patients. Half of the participants highlighted some of the hidden
ways used to identify HIV patients in the early 2000s. Such recording was either written in text
notes or using a recording option. The surrogate codes used included immune/immunity

problems, viral load, immunodeficiency and using priority O (the priority used to hide the code).
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Box 3:

Well, there are two ways to try to make it less obvious. Two ways to make it ... less ...
obvious. The traditional one is to use a euphemism of some sort,... obvious immunity
problem or general immune problem.... That could cover things like leukaemia,
chemotherapy or somebody died, so it doesn't actually specify that, even you can't tell

somebody has HIV without the code. #2

a Read code generally used for HIV before [remotely related to immune problems] which all

we just agreed that when we use this for the moment... #2

... about 2001... at that time we were provided with the instructions which had “hide some

information by using” whether to prioritize the patient problems. You would prioritise

problems, so Priority 1 will be the biggest problem and priority 3 the smallest problem...

That is when | used the priority coding system so | think all clinical system used that option
to hide to diagnosis and that is what | used all the time you could code it as priority zero so

it can be hidden from prying eyes. #3

.. direct codes like HIV diagnosis or HIV positive but we also had surrogate names of HIV
like immuno deficiency or viral load so... different types of direct and indirect codes for HIV.

#4

C. Other ways of identifying HIV positive patients

Some of the participants suggested that they have other ways of identifying a patient’'s HIV
status if the condition is not disclosed in the records. Most of these are associated with

medication such as antiretroviral drugs and services provided to HIV infected patients such as
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flu jabs every year or more frequent screening services such as smear tests. The other way

suggested was the use of blood test results.

Box 4:
...managing people’s prescriptions, look at the blood test results and filling things into your

notes ... flu jab and you clearly are not over 65. #2

if they had a test then clearly you can look at the test reports and that will be quite clear,

somewhere in the history, if they have correspondence from the clinic, then it’s on there, if

they are taking antiretroviral drugs they are recorded .... #2

.. obvious that it was HIV because the medications would be in, you can’t hide medications.
There will be letters from infectious disease that will be coded. There will be regular blood
tests, it will be pretty obvious to a clinician very quickly to diagnose that the patient has HIV.

#3

3.2.4 Discussion

This study identified ways in which HIV is recorded in primary care records. It highlighted that
generally, there are some instances where sensitive conditions are not disclosed or recorded
correctly in electronic patient records. The reasons highlighted by the participants were stigma,
patient preferences, extra clinical requirements (such as NICE and QOF) associated with the
condition. However, the list of sensitive conditions might have been limited because the
participants might have prepared to answer questions related to HIV since they were
introduced to the topic of the research and were also provided with the participant information

sheet.
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The study also revealed that there were definite improvements in the way HIV is currently
recorded in electronic records, compared to periods around year 2000. This could be a result
of recommendations for primary care to be involved in HIV testing, HIV care and management
in the early 2000s [204]. Most of the participants expressed the view that the Read codes used
to identify HIV patients are those itemised in the GUMCAD lists, which are used by the GUM
clinics. In those instances where HIV diagnosis was hidden, GPs use euphemism such as
immune problem, blood-borne viral Infection, viral load and in the past, priority code 0 and

retroviral infection.

This study revealed conditions that can be disguised in primary care records, and it is the first
study to identify some of the terms used to disguise HIV recording in primary care. A limitation
of this research is sampling bias, since the participants were those that were available for
interviews and were only from two regions of England. Furthermore, the study did not reach
saturation due to difficulties with recruitment of GPs (not available for the interview or stopped
replying to correspondence). As with all qualitative research, the information cannot be
generalised in the same way as quantitative research, due to a small sample and the fact that
participants were not representative of GPs in UK as they were from London and West
Midlands. However, the research can be generalised in terms of conceptual generalisation

(‘making sense of the world’) and transferability (use of findings in other settings) [192].

3.2.5 Conclusion

The findings of this study revealed how specific codes that identify HIV positive patients from
an electronic patient record database, which could be used to inform a study on development
of a HIV predictive model, discussed in the next chapter. The study revealed that some GPs
were recording HIV as recommended in the GUM clinic list. The additional codes that could
be used to identify probable HIV infected patients are those falling in priority 0, or coded

immune problem, retroviral infection, blood-borne viral infection and viral load. Some of these
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records are more specific to HIV status but some of them were widely used for different
conditions, hence more exploration needs to be carried out to confirm that they were recorded
for HIV positive patients. The other method of identifying HIV patients, as suggested by the

participants, is the Read codes for HIV related drugs.

3.3 Developing code lists for Outcome variables - Confirmed and

“Probable” HIV

The primary outcome of the retrospective cohort study was “confirmed HIV” and the secondary
outcome was “probable HIV”. All the outcome variables were binary where a patient either had
the outcome variable or not. Confirmed HIV is defined by the earliest of any of the following:
a clinical code indicating HIV infection; a prescription for a HIV treatment (one used exclusively
for HIV); a laboratory test indicating HIV infection; a clinical code for an AIDS defining

condition.

The list of recommended and permitted Read codes for HIV provided by GUMCAD and any
other extracted from NHS Digital Read code browser (version 3 (CTV3 or v3)) were used to
develop code lists for confirmed HIV. All the characters or levels of the Read codes were

considered in the development of the code lists (Appendix 8).

“Probable HIV” was included as a code because, as discussed in the section 3.2, it was
believed the stigma attached to HIV may have led clinicians to use disguised or euphemistic
ways of coding HIV infection. This could either mean the diagnosis of HIV was not recorded
or that it was recorded much later than the true date of diagnosis. The definition of probable
HIV was informed by qualitative research (covered earlier in this chapter), which identified

possible disguised ways of coding HIV infection such as a clinical code for chronic viral
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infection accompanied by a “high priority” flag. Definitions of probable HIV are shown in Table

3.3-1.

Table 3.3-1: Probable HIV: euphemistic terms for HIV infection identified from
gualitative study

Code description Is the code in the HIV code list
Priority O No

Immune/immunity problem Yes

Blood-borne viral Infection Yes

Retroviral infection Yes

Immunodeficiency No

Viral load (only HIV viral load included) No

Read codes for these terms were extracted from NHS Digital Read code browser (version 3
(CTV3 or v3)) to develop code lists for conditions, symptoms and treatments of interest. The

code lists are included in Appendix 8.

3.4 Completeness of recording of HIV diagnosis in primary care

records

3.4.1 Introduction

It was thought that HIV diagnoses might not always be recorded in primary care records,
because patients could receive their HIV treatment from hospital specialists and in the earlier
years of the HIV epidemic might have been reluctant to inform their GPs of the diagnosis. This
would have resulted in the incidence rate being lower than the expected and the data would
be incomplete and unsuitable to use in the analysis. Therefore, quality checks were carried
out on the data to determine if there was likely to be complete reporting of numbers of HIV

infections.
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3.4.2 Methods

The study population included all adult patients aged 18 and over registered in a practice
which contributed data to IMRD between 2000 and December 2017, after the date of
acceptable mortality reporting (the date when recording of patient mortality in each practice
was judged to be complete) and one year after their Vision installation date (to ensure that the
practice was using their patient record system to its full extent). Because “confirmed HIV” and
“probable HIV” were used as the two definitions of the outcome event, separate cohorts were

generated where patients with each outcome of interest at baseline were excluded.

If the identified “probable HIV” conditions recorded in IMRD database are disguised or
euphemistic codes for HIV, it is likely that a significant number of these cases will later have a
confirmed HIV code. This section corroborates the concept of “probable HIV”. It provides
evidence to support the use of “probable HIV” as an outcome. This is important because some
predictors of HIV may come after a diagnosis of “probable HIV” which would mean that in
reality they were not predictors of HIV because they were recorded after the date of diagnosis.
Survival analysis was carried out to determine if many cases of “probable HIV” were indeed
later diagnosed as confirmed HIV and to describe the time between the recording of “probable

HIV” and confirmed HIV status.

3421 Acceptable HIV reporting

The reference standard for numbers of HIV infections was the expected incidence of HIV
reported by UKHSA. As mentioned in Chapter 1, UKHSA collates and analyses UK wide data
from outpatient HIV services and laboratories via surveillance systems and produces

publications in December each year [62].
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To assess the completeness of recording of HIV infection in primary care records, the
incidence of HIV in the cohort was compared to the observed incidence of HIV produced by
UKHSA at national (UK), country and regional levels. The incidence rate is defined as the
number of new HIV cases in a specified period divided by person-time at risk [143] [205] [206].
The incidence used in this analysis was stratified by age and sex. This analysis determines
whether it is possible to identify a date of “acceptable HIV reporting”, after which observed
incidence of HIV infection nationally in IMRD is comparable to observed national incidence
produced by UKHSA, if recorded incidence in primary care is always lower than regionally
reported incidence, a date after which recorded incidence in primary care is stable, suggesting
a degree of consistency in HIV reporting even if reporting is incomplete or the true incidence
of HIV is lower in these practices. This uses a similar methodology to that used to define the
date of acceptable mortality reporting [207]. If a date of “acceptable HIV reporting” could be
identified, the analysis would be confined to data collected after that date and the cohort

restricted to outcomes recorded after acceptable HIV reporting date.

The incidence rates of HIV by year were calculated from IMRD, stratified by age and sex. The
incidence rates were then applied to national and regional populations to calculate the
predicted numbers of new HIV cases per year. The number of new HIV cases were then

compared to the numbers observed in UKHSA data nationally and regionally.

Data in IMRD dataset was based on 10 Strategic Health Authority regions which do not entirely
correspond to regions used by UKHSA. Therefore, those regions which were the same in
IMRD dataset and UKHSA were compared directly (East Midlands, North West, North East,
West Midlands, Yorkshire and Humber, London, South West, East Midlands, East of England)

and all other regions were combined (South East Coast and South Central).
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3.4.2.2 HIV recording in relation to date of registration

Recording of a diagnosis of HIV in primary care records just after a patient registers with the
practice, may be recording of a previous (historical) diagnosis of HIV and therefore may not
be the date on which HIV was diagnosed. In this case recorded symptoms which seem to
precede HIV diagnosis may in fact have occurred after diagnosis. To investigate this problem,
the pattern of recording of HIV diagnosis in primary care was investigated in relation to the
date of registration of the patient with the practice. If there is an excess of HIV diagnoses just
after the date of registration this implies some HIV diagnoses recorded at this time may be
previous (historical) diagnoses of HIV. A period of time after registration during which all

historical HIV diagnoses are likely to have been recorded was identified.

3.4.3 Analysis

Descriptive analysis was carried out to reveal patterns of distribution in confirmed or “probable
HIV” including completeness, trend over time and triangulation with other published statistics
such as figures produced by UKHSA. Data visualisation in the form of charts and tables was

used to explore variability of the data.

3431 Descriptive analysis of outcome variables — confirmed HIV status

Data on patients with confirmed HIV from the IMRD database was used to show the trend of
numbers and incidence (per 1000 population) of HIV over time at national, country and
regional level. Incidence rates of newly diagnosed HIV were calculated by using the number
of registered patients in the database to determine person years at risk and the newly
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diagnosed HIV cases. Inconsistent trends were investigated to find out whether there was a

reason for the pattern such as increase in HIV positive patients in general practices.

3.4.3.2 Quality checks of outcome variables

Completeness of recording of HIV in the dataset was assessed in exploratory analyses using
the age-sex specific incidence rates of new cases of HIV to calculate expected numbers of
new cases of HIV in the population of England and these were compared to the number of

new cases of HIV for England reported in UKHSA.

Further exploratory analysis was conducted to determine the acceptable HIV date at national
and regional level. The age-sex incidence rate of HIV was calculated from IMRD dataset,
applied to UK population (population used by UKHSA) and the resultant numbers compared
with the observed HIV diagnosis published by UKHSA. The acceptable HIV date is the date
after which recorded incidence rates of HIV infection in IMRD is comparable to expected

incidence produced by UKHSA.

Data was analysed using and Stata SE 17. Preliminary data analysis in this subsection
included descriptive analysis, assessment of data quality and completeness of outcome
variables. The first part of the analysis was the identification of patients with the primary
outcome (confirmed HIV) and assess completeness of its recording in IMRD dataset. The

secondary analysis includes exploring the recording of “probable HIV”.
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3.4.4 Results

Data for patients aged 18 and over, of both sexes and registered in IMRD between 2000 and
2017 were extracted from the IMRD database. The extracted dataset included a total of

9,415,088 patients, 6,873 (73.0 per 100,000) confirmed HIV positive.

Graphical display of the incidence of HIV in primary care records showed that it rose rapidly
until 2005 before becoming relatively stable. This suggests under-recording of HIV status in
primary care records prior to 2004, therefore the start of the study period was changed to 2004

(Figure 3.4-1).

Figure 3.4-1: Trend in numbers and incidence rates of newly diagnosed HIV positive
patients aged 18 and above, IMRD database, 2000-2017
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3441 Descriptive analysis of Outcome variables by country and region — confirmed

HIV status.

The IMRD dataset included 4,265 HIV cases in England, 375 in Northern Ireland, 1,872 in
Scotland and 361 in Wales. Average incidence per 100,000 person years of new HIV cases
from 2000 to 2017 was 10.0 for England, 13.9 for Northern Ireland, 24.2 for Scotland and 5.5
for Wales. Incidence rates for England and Wales were consistent over the study period, while

there were some inconsistencies in incidence rates for Scotland and Northern Ireland.
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In Scotland between 2003 and 2008, there was a markedly higher incidence of HIV than before

and after these dates. Investigation of the high incidence rate in Scotland from 2003 to 2009

revealed a large increase in the number of new HIV cases in two practices with slight increase

in registered patients, especially those aged under 25. These practices submitted their patient

records to the IMRD database throughout the study period, 2000 to 2017. Approximately 40

percent of the practices’ population are in the more deprived Townsend deprivation quintile of

4 and 5. When these practices were excluded, the overall incidence rate for Scotland was 9

per 100,000 population and the trend in incidence rate was more consistent over the study

period (Figure 3.4-2).

Figure 3.4-2: Incidence rate of confirmed HIV infection per 1000 population by country —
IMRD database, 2000-2017.
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the number of new HIV cases in one practice with no reciprocating increase in registered
patients. The practice submitted patient records to the IMRD database from 2005 onwards.
Over 94 percent of the practice’s population are in the most deprived Townsend deprivation
quintile of 3 to 5, with 60 percent of the population in the 3 quintile. The age composition of
the practice revealed a 14 percent increase in the under 25 age group and a 12 percent
decrease in the over 65 from 2005 to 2017. The under 25s accounted for the increase in HIV
cases in the last four years of the study period. When the practice was excluded, the overall
incidence rate for Northern Ireland was 10 per 100,000 population and the trend in incidence

rate was more consistent over the study period (Figure 3.4-2).

The number of HIV cases for England regions was lowest in Yorkshire and Humber, East
Midlands and North East whilst highest numbers were in London (1303, accounting for a third
of cases in England),Table 3.4-1.

Table 3.4-1: HIV positive population aged 18 and over by English regions — IMRD
database, 2000-2017

Year East East of London North North South South South West Yorkshire
Midlands  England East West Central East West Midlands &
Coast Humber

2000 3 3 17 0 5 4 8 5 2 1
2001 6 8 35 1 12 11 14 14 7 2
2002 18 17 61 9 24 25 11 13 13 5
2003 9 24 68 19 17 29 22 21 22 2
2004 12 29 87 6 34 39 26 16 26 6
2005 7 89 85 8 28 67 27 27 43 10
2006 11 88 77 7 37 48 26 13 35 8
2007 9 19 93 12 35 55 24 20 40 3
2008 12 24 98 4 29 54 20 28 34 5
2009 9 27 95 6 27 59 26 30 29 7
2010 6 15 110 6 38 75 24 20 16 2
2011 8 17 101 3 25 71 31 19 39 2
2012 1 21 93 1 42 33 31 20 44 3
2013 1 13 102 1 30 22 28 15 31 0
2014 0 17 67 4 20 15 24 10 26 1
2015 0 15 48 1 31 20 24 19 12 2
2016 0 7 40 2 15 9 18 10 10 1
2017 0 6 26 0 9 27 11 4 10 2
Total 112 439 1303 90 458 663 395 304 439 62
% of Total 2.6% 10.3% 30.6% 2.1% 10.7% 15.5% 9.3% 7.1% 10.3% 1.5%
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3.4.4.2 Quality checks of Outcome events— Acceptable HIV reporting

Completeness of HIV recording in the IMRD database was assessed by determining the
acceptable HIV reporting date, the date after which recorded incidence of HIV infection in

IMRD practices is comparable to incidence rates derived from data produced by UKHSA.

A. Incidence of HIV at National (UK) level

Generally, comparison of HIV incidence rates published by UKHSA and the observed
incidence rates from IMRD database showed no statistically significant differences for most of
the years during the study period, 2000 to 2017, especially from 2004 onwards (shown by
overlapping confidence intervals in Figure 3.4-3). Furthermore, the HIV incidence rates
through the whole study period for IMRD dataset of 11.55 per 1000 (95% CI:11.23, 11.83)
were not significantly different from 11.83 per 1000 (95% CI: 11.73, 11.80) for UKHSA
published data. A further analysis to compare the new HIV diagnosis using the incidence rate
from IMRD dataset was conducted to assess if the observed numbers from IMRD were
significantly different from the UKHSA expected figures.

Figure 3.4-3: Comparison of predicted incidence rates of HIV infected patients aged

18 and above derived from IMRD database and observed incidence in UKHSA, 2000-

2017
20

15

Jury
o

Rate per 100,000

20002001 2002 2003 2004 2005 2006 2007 2008 200920102011 20122013 201420152016 2017
—Expected 6.6 7.9 10.3 14.6 15.3 15.6 14.6 14.3 13.9 12.7 12.1 11.7 11.7 11.3 11.6 11.2 9.7 8.0
—Observed 4.6 6.1 8.7 12.2 15.2 16.8 15.1 13.9 12.9 10.9 10.6 10.6 10.2 10.8 9.3 11.6 10.7 11.5
NB: “Expected” is based on UKHSA data on new diagnosis and the ONS population estimates.
“Observed” are the incidence rates from the IMRD database.
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For each year from 2000, the age-sex stratified incidence rates from IMRD dataset were
applied to the UK population to generate observed numbers of HIV cases. These were
compared with those produced by UKHSA. The results showed a generally lower expected
new HIV numbers than the numbers observed and published by UKHSA from 2007 to 2014
(Table 3.4-2). However, the difference was within 20 percent over the period under study,

2001-2017.

Table 3.4-2: Comparison of HIV Incidence from IMRD database and UKHSA, 2001-

2017
Year IMRD HIV incidence rate Expected HIV numbers Observed UKHSA % Differences from UKHSA
(Expected) UKHSA* (Expected minus observed)

2001 4.6 2180 3249 -33%
2002 6.1 2940 3917 -25%
2003 8.7 4220 5111 -17%
2003 12.2 5914 7110 -17%
2004 15.2 7456 7503 -1%
2005 16.8 8297 7728 7%
2006 15.1 7533 7274 4%
2007 13.9 7012 7194 -3%
2008 12.9 6564 7080 -7%
2009 10.9 5580 6507 -14%
2010 10.6 5471 6255 -13%
2011 10.6 5546 6085 -9%
2012 10.2 5351 6166 -13%
2013 10.8 5716 5950 -4%
2014 9.3 4948 6151 -20%
2015 11.6 6234 6013 4%
2016 10.7 5797 5251 10%
2017 11.5 6248 4334 44%

*Numbers calculated from applying age-sex stratified incidence rates from IMRD on UK population — refers to
expected numbers if we apply IMRD incidence rate to population used by UKHSA.

B. Incidence of HIV at English Regional level

Comparing HIV incidence rates by region from 2011 onwards showed no significant difference
between incidence rates from UKHSA and IMRD dataset for all regions, except for London
and East Midlands where incidence rates from IMRD dataset were lower than UKHSA figures
(Figure 3.4-4). The incidence rate for the East Midlands was affected by the decrease in
number of practices contributing data to IMRD from 18 in 2010 to two in 2014, followed by no
practice contributing to IMRD from 2015 to 2017. The IMRD regions of South East Coast and
South Central were mapped to the UKHSA regions of South East and the incidence rates were

similar over the entire study period, 2000 to 2017.
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Figure 3.4-4: Comparison of HIV Incidence from IMRD database and UKHSA by

English regions, 2000-2017
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In East of England, there was a markedly higher incidence of HIV in 2005 and 2006 than
before and after these dates. Investigation of the high incidence rate revealed a large increase
in the number of new HIV cases in one practice which joined IMRD from 2002 to 2011. The
practice had a 10 percent increase in young adults aged 18-25 which is the age group which
accounted for 90 percent of newly confirmed cases in 2005 and 2006. Over 70 percent of the
practice population reside in the least deprived Townsend deprivation quintile of 1 and 2.
When the practice was excluded from the overall incidence rate for East of England, the trend

in incidence rate was more consistent over the study period, Figure 3.4-4.

C. HIV recording in relation to date of registration
The pattern of recording of HIV diagnosis in primary care in relation to the date of registration
of the patient with the practice revealed the incidence of HIV recording in the first 150 days
after patient registration was approximately double the incidence after 150 days, but there
were no sharp spikes in incidence of HIV recording, Figure 3.4-5. This analysis suggested it
might be useful to conduct a sensitivity analysis for HIV diagnoses >150 days after registration
in the model to investigate whether predictors were different in these two groups.

Figure 3.4-5: Number of HIV cases recorded in relation to date of registration, IMRD
database: 2000-2017
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3.4.4.3 Analysis of Outcome variables — “Probable HIV” status

There were 21 patients with “Immune/immunity problems” recorded in IMRD dataset between
2000 and 2017. None had a diagnosis of HIV recorded. There were 152 patients with “Blood-
borne viral Infection” recorded in IMRD between 2000 and 2017, none had “Blood-borne viral
Infection” recorded before a confirmed HIV diagnosis was recorded and only two (1.3 percent)
had “Blood-borne viral Infection” recorded after a confirmed HIV diagnosis was recorded and

98.7 percent had no diagnosis of HIV recorded.

Of 6905 patients with “Immunodeficiency” between 2000 and 2017, only 17 (0.2 percent) had
“Immunodeficiency” recorded before a confirmed HIV diagnosis, 50 (0.7 percent) of the
patients had “Immunodeficiency” recorded after a confirmed HIV diagnosis and 99 percent
had no diagnosis of HIV recorded in the records. Of the 17 patients who had confirmed HIV
diagnosed after immunodeficiency, nine (53 percent) were diagnosed on the same day and
the average time between “immunodeficiency” and confirmed HIV was 1.08 years (Figure
3.4-6).

Figure 3.4-6: Number of years from confirmed HIV date: Immunodeficiency, IMRD
database: 2000-2017
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3.4.5 Discussion

There were differences in HIV incidences between geographical areas in UK. England had
higher incidence compared to the rest of UK and southern regions of England, mainly London
had higher rates than Northern regions. The regional differences could be attributed to varying
demographic composition, lifestyles of the population and the urban/rural variations. However,
there is decline in HIV incidence in IMRD dataset for East Midlands in 2014 onwards,
explained by a decrease in practices contributing to IMRD to two in 2014 followed by no

practices contributing to IMRD from 2015 onwards.

Two practices in Scotland had a markedly higher incidence of HIV between 2003 and 2008.
This could be because they attracted more HIV patients during this period. The attraction of
more HIV patients could be a result of providing good care to populations with a high risk
incidence of HIV/associated conditions and/or lifestyle issues (such as drug users) or good
HIV patient care and clinical management as recommended by the Medical Foundation for
AIDS and Sexual Health in the early 2000s [204]. This could be the same reason for the higher

incidence of HIV patients in one practice in Northern Ireland.

The HIV data in IMRD database could be generalised to UK population since the incidence of
HIV in the IMRD dataset at UK level was similar to incidence reported by UKHSA from 2004
onwards. At regional level, the incidence of HIV in the IMRD dataset in most regions was
similar to incidence reported by UKHSA, except for London (over the entire study period) and
East Midlands (from 2014 onwards). The differences in incidence rates in London could be
attributed to under-reporting of HIV in GP practices contributing to IMRD compared to what is
reported in GUM clinics and other settings (for example, in antenatal clinics). There is a
possibility that the prevalence of HIV in primary care could be increased by using databases
which are linked to diagnosis recorded in secondary care admissions data, such as using

CPRD linked to Hospital Episodes Statistics (HES) [208].
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The euphemistic terms mentioned by participants of the exploratory qualitative research were
only recorded in less than one percent of observations in IMRD dataset, revealing that GPs
entering data in their electronic health records have mostly used the recommended codes for
HIV since 2000. Therefore, there was little evidence that codes for immune/immunity
problems, blood-borne viral Infection or immunodeficiency were being used as euphemistic
codes for HIV in the IMRD dataset. Hence, the “probable HIV” analysis was not likely to yield

any useful results in the model and was excluded from further analysis.

The descriptive analysis and quality checks of the outcome variable revealed the following

1. Incidence of HIV in IMRD dataset from 2004 onwards is consistent with incidence in
UKHSA. Therefore, it was decided that multivariable modelling should include patients
enrolled in all IMRD practices from 2004 onwards. The differences between the IMRD and
UKSHA incidence rates from 2000 to 2003 could be credited to low recording of HIV in primary
care shown in literature [191]. Improvements of recording of HIV in primary care, from 2004
onwards, could be attributed to standards recommended in the early 2000s, which proposed
primary care to be involved in HIV care and testing [204]. These recommendations were
published by Medical Foundation for Aids and Sexual Health in collaboration with the
Department of Health, BHIVA and National Association of NHS Providers of AIDS Care and

Treatment [204].

2. Ascertainment and recording of HIV is therefore likely to be sufficiently good to derive a

prediction model

3. From 2003 to 2008 there is unusually high incidence of HIV in Scotland which is accounted
for by two general practices. This was the case for a practice in Northern Ireland between
2015 and 2017. Practices with an unusually high incidence of HIV may include patients with

different characteristics (for example, a high proportion of drug misusers) which could affect
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the multivariable modelling. It was decided that all the practices would be included in the model
and a sensitivity analysis would be undertaken to ascertain if exclusion of the outlier practices

would have influenced the model.

4. The “probable HIV” analysis found that there were few cases where euphemistic terms
were recorded. Therefore, including them in the model would not add value, so they were not

used in further analysis.

3.4.6 Conclusion

This section of the chapter identified the acceptable HIV reporting period which should be
considered in developing a prediction model. Hence the prediction model and validation used
the IMRD dataset from 2004 to 2017. Furthermore, it highlighted that in most cases, GPs use
the appropriate Read codes for recording HIV in electronic health records (which are then
uploaded to IMRD database) and there is no need to consider the euphemistic terms in the

development of a prediction model.

3.5 Summary of chapter

In this chapter, an investigation was conducted to identify euphemistic terms used by GPs in
recording HIV in primary care records in a hidden way. The development of code list for the
outcome variables was discussed followed by an exploration on the use of the euphemistic
terms in IMRD database. Furthermore, this chapter checked the incidence of HIV in IMRD
dataset compared to the official data published from UKHSA. The next chapter will develop
and validate a model for a risk score of HIV for primary care using the risk factors identified in

chapter 2 and informed by the investigation on recording of outcome variables in this chapter.

87



Chapter 4: Derivation and internal validation of a HIV risk score for
primary care in the United Kingdom: a retrospective cohort study

using IQVIA Medical Research Data (IMRD) database.

4.1 Introduction to chapter

The second chapter identified the predictors of HIV found in literature (including guidelines)
and discussed how the Read codes for the predictor variables were developed. The previous
chapter investigated the alternative ways clinicians might record HIV in primary care,
discussed how Read codes for outcome variables were developed and explored the quality of
outcome variable in electronic primary care records. This chapter will use all the variables
identified in these two chapters in deriving and validating a prediction model which could be

used in primary care to identify patients for HIV testing.

4.2 Background

The life expectancy of HIV positive patients has increased over the years, almost approaching
that of the general population [11] [21] [26]. As mentioned in chapter 1, this is linked to the
effectiveness of and adherence to ARTS, early diagnosis (CD4 count above 350/mm3), and

good HIV patient care and clinical management [11] [42].

Late diagnosis of HIV (CD4 count below 350/mm?3) is associated with high morbidity and
mortality, onward transmission and increased health and social care costs [114]. Most of AIDS
related deaths in England can be attributed to late diagnosis of HIV, making late diagnosis a
public health challenge [209]. In England, the Department of Health (DH) set the key strategic

priorities on HIV as; reducing the proportion of late HIV diagnoses and increasing the
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proportion of HIV infections diagnosed [210]. Hence, the DH found it useful to add an indicator
of the estimated proportion of HIV positive patients diagnosed late, with a target of 25 percent
or less [210] [211]. Because of the importance of early diagnosis, United Kingdom (UK)
national guidelines recommend routine testing for HIV patients in high-risk groups and optimal

health care for HIV positive patients [20].

Earlier chapters highlighted that about 33 percent of patients diagnosed with HIV in UK have
seen a General Practitioner (GP) within the previous year [26] [35] [106]. A survey conducted
in London to identify missed opportunities in health care revealed that as much as 76.4 percent
of patients diagnosed with HIV, between April 2004 and February 2006, had presented to their
GP [114]. It would therefore be useful to identify patients likely to be HIV positive in primary
care in order to encourage GPs to undertake HIV testing in appropriate patients. This could
be linked to an alert system in electronic primary care records. It could increase diagnosis of
individuals that were unlikely to get tested via the education and awareness campaign alone
or through visiting GUM clinics [8]. To identify patients likely to be HIV positive in primary care,
there is need to determine predictive factors associated with HIV infection that are recorded

in primary care records. These factors were used in the development of a predictive model.

UK guidelines identify 37 clinical indicator conditions for adult HIV infection that should prompt
an HIV test [20]. In a previous matched case-control study carried out on data from electronic
primary care records, only 12 of these 37 clinical indicator conditions were found to be
significantly associated with HIV infection [35]. The study matched cases and controls by age
and sex, therefore age and sex could not be considered as predictors. The relationship
between indicator conditions recorded in primary care records and risk of HIV is therefore not
known. NICE recommended further research into the prevalence of HIV in people with

indicator conditions [212].
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A cluster randomised controlled trial promoted HIV testing in all newly registered adults in
general practices in London between 2010 and 2012 [109]. This was an area with a prevalence
of known HIV of 0.8 percent. The intervention significantly increased the rate of HIV diagnosis
and cost-effectiveness analysis found HIV testing was likely to be cost-effective in a population

with this prevalence [109] [112].

The aim of this research is to generate a prediction model that calculates risk of HIV using
information available in primary care records. Calculating a risk of HIV for each patient would
enable general practitioners to identify patients with an expected prevalence of 0.8 percent or

higher and offer HIV testing [112].

This research used a retrospective cohort design and included additional potential predictors
which were not considered in the case control study, and these are: personal characteristics,
symptoms and comorbidities. The risk factors included in the prediction model was informed
by findings from the systematic review of HIV risk factors, covered in chapter 2. The outcome
definition (HIV infection) was informed by a qualitative study and explorative analysis on
completeness of recording of HIV diagnoses in primary care records and the use of

euphemistic terms, covered in chapter 3.

4.3 Methods

A retrospective cohort study was undertaken using anonymised UK primary care electronic
medical records. As shown in chapter one, the IMRD general practice database contains more
than 3.6 million active patients and approximately nine million previous patients from

approximately 500 practices [128]. Data are regularly updated and the database is broadly
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generalisable to the UK population in terms of age, gender, medical conditions and diseases,

death rates and socio-economic determinants [213].

The reporting guidelines followed in this study were the Reporting of studies Conducted using
Observational Routinely-collected health Data (RECORD) checklist (Appendix 9) and the
Transparent reporting of a multivariable prediction model for individual prognosis or diagnosis
(TRIPOD) [214] [215] [216]. Prediction models are developed to estimate the risk of the
presence of a disease or condition (diagnostic) or the risk that an event will occur in future
(prognostic) [216] [217] [218]. A diagnostic prediction model starts with subjects’ presenting
symptoms and explores the cross-sectional relationship (with short follow-up period) between
predictors and outcome. A prognostic prediction model starts with healthy subjects and
explores relationship between predictors and outcome after a longitudinal follow-up [219]
[216]. Although the prediction model developed in this study would be used to identify patients
that should be tested for HIV, a prognostic prediction model was developed because most of
the signs and symptoms of HIV are not specific to HIV alone and also due to the long-term
association between HIV and its predictors during the various clinical stages of HIV/AIDS

progression, discussed in section 1.2.

The approach used in this study included i) the definition of problem and data inspection
covering the inclusion and exclusion criteria, define and inspect distribution of the predictor
variables, and data quality checks, ii) model specification covering assessment of
multivariable analysis assumptions, iii) model estimation and performance, and iv) model

validation, Figure 4.3-1 [220] [221].
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Figure 4.3-1: Summary of methods used in this model development
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4.3.1 Inclusion and exclusion criteria

The study population included all adult patients aged 18 and over registered in a practices
which contributed data to IMRD between 2004 and December 2017, after the date of
acceptable mortality reporting (the date when recording of patient mortality in each practice
was judged to be complete) and one year after their Vision installation date (to ensure that the
practice was using their patient record system to its full extent) [207]. The included patients
were registered with the practice at least 30 days before entry. This ensured that patients who
change practice often are included in the study. Consideration on the Acceptable Mortality
Reporting (AMR) date, the date from which the general practices recorded date of death which
seemed complete and similar to an expected standard, was taken in determining the index
date [207] [222]. Therefore, the index date for each patient was the latest of the following
dates: 1/1/2000, practice AMR date, Vision installation date plus one year, patient aged 18

years, and patient registration date plus 30 days.
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4.3.2 Follow up and censoring events

Patients were followed-up from the index date until death, patient deregistration, last data
collection from the practice or when the outcome event occurs. That means patients with HIV

at index date were excluded.

4.3.3 Predictor variables

Sociodemographic and geographic predictor variables considered in this study include age,
sex, ethnicity, deprivation quintile and urban/rural residence. Lifestyle variables considered
were behavioural factors such as smoking, drug and alcohol misuse and unsafe sex. Clinical

factors included symptoms such as diarrhoea or lower respiratory infection.

Predictor variables included conditions listed in the guidelines; 2008 British HIV association
(BHIVA) and 2011 National Institute for Health and Care Excellence (NICE) guidelines (PH33
and PH34) [20] [223]. Additional candidate predictor variables included in the analysis were
derived from a systematic review of predictors of HIV infection, discussed in chapter 2 [140].
Predictor variables included in the study are listed below.
e Socioeconomic and demographic, and geographic:
Age, gender, ethnicity, country of birth, poverty index (Townsend deprivation), sexual
orientation
o Lifestyle/behavioural
Unsafe sex, smoking status, alcohol misuse, drug misuse, obesity, contact abroad,
male anal sex, humber of lifetime partners, partner characteristics
e Clinical and co-morbid conditions:

All conditions identified to have an association with HIV infection listed in Table 4.3-1.
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Table 4.3-1: Clinical and co-morbid conditions included in the study
Condition Group Clinical condition

Respiratory _

Neurology -

Dermatology -
Gastroenterology -

Oncology -

Gynaecology -
Ophthalmology -

Haematology -
Other -

Tuberculosis

Pneumocystis carinii

Bacterial pneumonia

Cerebral toxoplasmosis

Primary cerebral lymphoma Cryptococcal meningitis
Progressive multifocal leukoencephalopathy
Kaposi’'s sarcoma

Abdominal pain

Persistent cryptosporidiosis

Oral candidiasis

Oral hairy leukoplakia

Chronic diarrhoea of unknown cause
Weight loss of unknown cause

Salmonella, shigella or campylobacter
Hepatitis B infection

Hepatitis C infection

Non-Hodgkin’s lymphoma

Anal cancer or anal intraepithelial dysplasia
Castleman’s disease

Cervical dysplasia

Head and neck cancer

Hodgkin lymphoma

Space-occupying lesion of unknown cause
Lung cancer

Cervical cancer

Cytomegalovirus retinitis

Any unexplained retinopathy

Blood dyscrasia

Mononucleosis-like syndrome

Pyrexia of unknown origin

Hypertension

Lymphadenopathy

Diabetes

Any sexually transmitted infection (includes other STI, chlamydia, gonorrhoea, genital
herpes, syphilis)

Socio-demographic predictors recorded in patient records were considered irrespective of

time of recording. For example, ethnicity was included whenever it was recorded, even if this

was long before HIV diagnosis. All the clinical and comorbid predictors mentioned in the Table

4 .3-1 were considered as candidate variables for the model.

4.3.4 Quality checks on candidate predictor variables

Quiality checks were carried out on the data to ensure that candidate predictor variables were

recorded with sufficient frequency to be useful predictors. Candidate predictor variables with
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poor quality issues with completeness, inconsistency and irregularities were dropped since
they would be less useful in data analysis [224]. The following criteria was applied during
descriptive analysis and stability checks to drop variables with poor quality issues:

1) missing values - the threshold for this was different for each variable depending on
whether every patient was supposed to have a value or in some cases no recording is
required. For example, the proportion of missing ethnicity could be similar to what is
recorded in other published data. Evidence showed that completeness of ethnicity data
in IMRD was comparable with other primary care databases such as QResearch and
CPRD, and data from CPRD was “comparable to that of the combined censuses for
England, Wales, Scotland and Northern Ireland” [225].

2) recorded too infrequently such as a population prevalence of 0.1 percent or less, except
for clinical and comorbid conditions which might still have association with HIV even at
low population prevalence. The prevalence threshold was decided as a pragmatic
method of reducing the number of variables that should be included in a multivariable
analysis because variables with a low prevalence are likely to be of little practical value
in prediction.

3) inconsistency/variability over time (for example, the recorded frequency changes
unpredictably from one year to another). This shows irregularity on how the predictor is
recorded over time and this might affect the association between the predictor and HIV.

4) variability between practices which suggest that there may be problems with inconsistent
coding. This indicates issues with validity of data for the predictor as different practices

might be using different measurements and coding [224] [226] [227].

4.3.5 Ethical approval

Data extracted from the IMRD database was anonymised. Research using the IMRD data
collection was approved by the NHS South-East Multi-centre Research Ethics Committee

(MREC) in 2003. Under the terms of this ethics approval, studies must undergo scientific
95



review to help ensure appropriate analysis and interpretation of the data, this study received
approval from the Scientific Review Committee (SRC Reference Number: 17THINOO9 on 10th

February 2017) [228].

4.4 Analysis

The first analysis covered descriptive analysis and quality checks of predictor variables. This
was followed by survival analysis between the time when predictors occurred and recording
of confirmed HIV, in the multivariable analysis and the internal validation. Sensitivity analysis

was conducted to evaluate model performance.

4.4.1 Descriptive analysis and Quality checks of candidate predictor variables

Descriptive analysis and consistency checks were used to decide on the possible predictor
variables to include in subsequent analysis. For categorical variables such as ethnicity or
Townsend quintile an additional category was created for missing data. Clinical conditions
were binary, meaning the presence of a code was taken to indicate that the condition was
present. Some variables were categorised or re-categorised at this stage. Conditions with
more than one consultation were turned into semi-quantitative variables for example, one

consultation for diarrhoea and two or more consultations for diarrhoea.

The frequency of each recorded predictor variable in the cohort was used to determine
whether the variable was included in the subsequent analysis. Those with a prevalence of less
than 0.2 percent were dropped or further analysis of stability of the variable was undertaken.
Stability of predictor variables was assessed by checking whether there was consistency in
incidence of the variable over time. Clinical opinion was sought on whether to include clinical

and co-morbid conditions which were infrequent but likely to be strongly associated with HIV.
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Some of the predictor variables were re-categorised, either in accordance with data published
by UKHSA (for example, Black ethnicity and White/Asian ethnic groups) or by combining less
frequent conditions to main disease groups that are clinically known to have association with
HIV (for example, combining all sexually transmitted infections (excluding syphilis) or grouping

cervical conditions if they are individually less frequent).

Several approaches are used in treating missing data is research. The approaches include
missing-indicator method, complete or available case analysis and imputation (single and
multiple). The missing-indicator method is a method where missing data is replaced by dummy
data or a new category representing the missing data [229]. Complete or available case
analysis is when researchers exclude cases with missing data and imputation methods is
when missing data is replaced by estimated data, either as single or multiple imputations [229]
[230]. This study used the missing-indicator method because, in comparison to imputation
methods, it is simpler, less computationally intensive and does not involve approximations

[229] [231].

4.4.2 Determination of minimum sample size for the model

A minimum sample size was determined to ensure that the number of patients (n) and
minimum number of outcome events per predictor satisfied the following conditions:

“(i) small optimism in predictor effect estimates as defined by a global shrinkage factor of 0.9,
(i) small absolute difference of < 0.05 in the model's apparent and adjusted Nagelkerke's R?,

and (iii) precise estimation of the overall risk in the population.” [232].

97



4.4.3 Multivariable analysis

A backward stepwise multivariable Cox regression model was used to derive estimate of the
coefficients associated with multiple potential risk factors for recorded diagnosis of HIV and
generate a risk score or index. Backward elimination, used in this study, is an automated
algorithm used in selection of variables to include in a model [233] [234]. The algorithm starts
by including all variables into a model and remove the insignificant variables one-by-one, using
a p-value threshold [233]. The p-value threshold used for the backward stepwise elimination
was 0.157, which could be used as a proxy for subset approaches with Akaike information
criterion (AIC) [235] [236] [237]. Prior to multivariable analysis, an investigation was conducted
to check which suitable multivariable analysis to use, including if the constant proportional
hazards’ assumption holds (that is, if the explanatory variable is a predictor of HIV, then the
ratio of the hazards is the same at all times) [143]. Examination of the magnitude of violations
using Kaplan-Meier curves was used to determine if the variables that violated the proportional
hazard assumptions could be included in the model. The model allowed for non-linearity
between HIV infection and some of the variables, such as age where the infection is less
common under age 20, more common in middle age (20 to 39 years) and less common in
older adults. From the Cox regression model, predictions were produced from. baseline

survival combined with the linear predictors.

4.4.4 Internal validation and evaluation of model performance

Development of a model requires internal and external validation for calibration and reduction
of optimism and overfitting of the model [217] [216]. External validation evaluates the
predictive power of the derived model using an independent or external dataset [238] [239].
On the other hand, internal validation estimates how the model performs in a derivation
dataset compared to that from a dataset of a similar population, which is either produced
through bootstrap sampling or by randomly splitting the original cohort [238] [239]. Split-
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sample validation or data splitting is an internal validation approach where the development
dataset is divided into one dataset for model development and the other dataset for model
validation [219]. However, this method is inefficient as it does not use the available dataset for
model development, has two datasets which are closely similar (only vary by chance),
resulting in optimistic results and in some cases, splitting of the data reduces sample sizes
[219]. Other options of splitting the data, which could improve on the optimistic results include
splitting the data by time (temporal validation) or location (geographic validation) [219] [240].
However, temporal and geographic validation also have the same weaknesses as the data
splitting method [219] [240]. Bootstrap sampling is an approach that uses all the available data
to develop the prediction model and generate bootstrap samples for validation [219]. Bootstrap
validation accounts for model overfitting, thus quantifying optimism for the prediction model

[219].

Internal validation was undertaken in this study using the resampling technique of random
bootstrap samples with replacement [220] [221]. Bootstrap sampling was selected because in
addition to a mechanism of quantifying optimism for the final model, it provided the shrinkage
factor required to adjust the results from the development model. Stata was used to produce
bootstrap samples by drawing subjects at random, with replacement from the original dataset
(derivation dataset), meaning the bootstrap sample and model development dataset have
same patients with some patients represented many times in the bootstrap samples [221]
[220]. Internal validation was evaluated by applying the multivariable analysis from the
derivation dataset to bootstrapped samples [220] [241] [242]. This was done by following the
steps below:

i.  Bootstrap (with replacement) the original dataset.

ii.  Fit the multivariable model on each bootstrap and get the linear predictors.

iii.  Calculate the Harrell’s C-statistics and calibration performance slopes (C-slope) for the

bootstraps and original data produced from the bootstrapped model.
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iv.  Calculate optimism for the Harrell’'s C-statistics and C-slope for each bootstrapped
sample (for each bootstrap sample, find difference between the values in step (iii)
above (bootstrap results minus original data results).

v.  Using the mean of optimism values, calculate the optimism adjusted c-statistic and C-
slope by subtracting mean optimism from Harrell's C-statistic or C-slope of the original
multivariable model (before internal validation).

vi. Use the optimism adjusted calibration performance (C-slope) to produce uniform
shrinkage values from the original model hazard ratio (log HR) multiplied by optimism

adjusted C-slope).

The calibration and clinical usefulness of the model was evaluated by comparing results from
the derivation dataset and the validation datasets [220]. The calibration plots showed
comparison of results from all predicted risks generated in the validation and derivation
datasets. Examination of heterogeneity in performance by general practices was conducted
after fitting the model, using the Harrell's C-statistics [243]. The receiver operating curves
showed the range of thresholds that quantifies the clinical usefulness of the prediction model

[220].

Sensitivity, specificity and predictive values were calculated using several risk score cut off
points to show which cut off points would give a better trade-off between sensitivity and
specificity while taking into consideration of HIV prevalence in the population. Several cut-off
points will be used to inform decision on considering the relative importance of sensitivity and
specificity in respect to cost and benefit of testing patients for HIV in primary care [224].
Considering the 2017 prevalence of HIV in UK at 0.15% and that the optimum cut-off point
from the case-control study of 0.26%, the cut-off points used in this study were 0.075%, 0.1%,
0.25% 0.5% and 1% [35] [244] [245]. Furthermore, decision curve analysis was conducted to
evaluate the possible clinical utility or the benefits of a diagnostic test emanating from the use
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of the prediction model [246]. A decision curve is a graphical presentation used to assess the
clinical impact of a risk prediction model/biomarkers [247] [248]. Decision curve analysis is a
method which evaluates the net benefits at varying levels of threshold predicted probabilities

of an event [247] [249] [248] [250]. Net benefit is represented by the following equation:

et benefit =

n n

True Positives _ False pasitr'ws[ P ]
1-py

where, (pt) is a threshold probability
n is the total sample size [249]

The graphic presentation from DCA has the horizontal axis which shows the risk threshold
(R), defining high risk and the vertical axis showing the Net Benefit (NB). The lines on the
chart are:

e green line for NB for the risk model risk.

¢ red lines for no intervention in the population (test none),

e Dblue line for NB when intervention is extended to the whole population.

Decision curve analysis is useful because it is

e easier to interpret whether the diagnostic test has a practical clinical value and area under
the curve (AUC) may be misleading

o less complex than a full economic evaluation of the costs and benefits of positive and

negative test results [248]
A further analysis was conducted to find a diagnostic interval, time between presentations of

clinical and comorbid predictors and the recorded date of HIV diagnosis. This established

whether using the model would be helpful in early diagnosis of HIV.
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45 Results

Data for patients aged 18 and over, of both sexes and registered in IMRD between 2004 and
2017 were re-extracted from the IMRD database. The dataset included a total of 8,744,618
patients, 6,132 (70.1 per 100,000 population) confirmed HIV positive patients. Starting from
the first data extracted to explore the outcome variable in chapter 2, the number of patients
included at each stage are summarised in Figure 4.5-1.

Figure 4.5-1: Flowchart of the inclusion and exclusion of patients in the retrospective
cohort study

All patients aged 18 and over from 2000 to 2017
(n=9,415,088)
= : 4
HIV positive patients (n=6,873) HIV negative patients (n=9,408,215)
‘§> Excluded from analysis (n=670,470)
| - due to poor quality of HIV incidence data prior to 2004
[ Analysis ]

Multivariable analysis (n=8,744,618)
All patients aged 18 and over from 2004 to 2017

Y
| HIV positive patients (n=6,132) | [ HIV negative patients (n=8,738.486) |

4.5.1 Descriptive analysis and quality checks

4511 Descriptive analysis of Predictor variables

The prevalence of most predictor variables was determined for 8,744,618 patients aged 18
and over, in IMRD databases for the years 2004 to 2017. The prevalence of predictors which

are recorded at patient registration were determined from the date of first record.

A. Demographic and socio-economic predictors

Gender and age had complete records and deprivation quintiles had less than 20% missing
data, and were all included in the study, Table 4.5-1. Ethnicity was poorly recorded in primary

care data extracted from the IMRD database but was included for further explorative work to
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check consistency in recording since some of the prevalence by individual sub-categories was

0.1% or more. Sexuality and area of origin (derived from country of birth) were excluded from

this study due to a prevalence of less than 0.1% for most of the categories. Triangulation of

predictor variables with proportion used in publicly available data formed part of further

explorative work, including using census data or UKHSA data to check representativeness of

the missing data.

Table 4.5-1: Demographic and socio-economic characteristics of patients aged 18 plus, IMRD

database, 2004-2017.

Predictor Total patients, n Percentage HIV cases Decision
(%) complete (rate/10,000)
Gender 100%
Male 4219484 (48.25) 2931 (6.95) Include
Female 4525134 (51.75) 3201 (7.07) Include
Age (years) 100%
18-24 1859445 (21.26) 1302 (7) Include
25-34 1886717 (21.58) 2115 (11.21) Include
35-49 2171913 (24.84) 2016 (9.28) Include
50-59 1062294 (12.15) 473 (4.45) Include
60+ 1764249 (20.18) 226 (1.28) Include
Ethnicity 43%
Asian 266988 (3.05) 179 (6.7) Include
Black 123818 (1.42) 727 (58.72) Include
Mixed 43567 (0.5) 61 (14) Include
Other 61545 (0.7) 86 (13.97) Include
White 3264557 (37.33) 2007 (6.15) Include
Not stated 4984143 (57) 3072 (6.16) Include
Sexuality 0.2%
Heterosexual 6686 (0.076) 2(2.99) Exclude <0.1%
Homosexual 2651 (0.03) 44 (165.98) Exclude <0.1%
Bisexual 240 (0.003) 240 (10000) Exclude <0.1%
Trans-sexualism 332 (0.004) 3(90.36) Exclude <0.1%
orientation not given - patient 247 (0.003) 247 (10000) Exclude <0.1%
Other non-specific 7886 (0.09) 8(10.14) Exclude <0.1%
Not stated 8726576 (99.8) 5588 (6.4)
Townsend deprivation quintile 82.8%
1 1632635 (18.67) 652 (3.99) Include
2 1498082 (17.13) 845 (5.64) Include
3 1578757 (18.05) 1131(7.16) Include
4 1465381 (16.76) 1279 (8.73) Include
5 1065129 (12.18) 1274 (11.96) Include
Not stated 1504634 (17.21) 951 (6.32) Include
1.85%
Area of origin
Asia 35557 (0.41) 26 (7.31) Exclude *
Other 109489 (1.25) 75 (6.85) Exclude *
Sub-Saharan Africa 16264 (0.19) 106 (65.17) Exclude *
Not stated 8583308 (98.15) 5925 (6.9) Exclude *
Geographic
Country / Region of residence (%)
England: East Midlands 203502 (2.33) 100% 76 (3.73) Exclude *
England: East of England 542653 (6.21) 387(7.13) Exclude *
England: London 1231905 (14.09) 1122 (9.11) Exclude *
England: North East 151627 (1.73) 61 (4.02) Exclude *
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Predictor Total patients, n Percentage HIV cases Decision
(%) complete (rate/10,000)

England: North West 713085 (8.15) 399 (5.6) Exclude *
England: South Central 929642 (10.63) 594 (6.39) Exclude *
England: South East Coast 857728 (9.81) 340 (3.96) Exclude *
England: South West 634085 (7.25) 251 (3.96) Exclude *
England: West Midlands 722108 (8.26) 395 (5.47) Exclude *
England: Yorkshire & Humber 199142 (2.28) 52 (2.61) Exclude *
Northern Ireland 309147 (3.54) 365(11.81) Exclude *
Scotland 1265636 (14.47) 1754 (13.86) Exclude *
Wales 984358 (11.26) 336 (3.41) Exclude *

Urban and rural

Urban/rural
Rural 1043604 (11.93) 68.24% 376 (3.6) Include
Urban 4923903 (56.31%) 2895 (5.88) Include
Not stated 2777111 (31.76%) 2861 (10.3) Include

Urban/rural type
Town & Fringe — Less sparse 631762 (7.22) 68.24% 221(3.5) Exclude *
Town & Fringe — Sparse 35841 (0.41) 3(0.84) Exclude *
Urban >10k - Less sparse 4911644 (56.17) 2893 (5.89) Exclude *
Urban >10k — Sparse 12259 (0.14) 2(1.63) Exclude *

Village, Hamlet & Isolated dwelling — Less 334979 (3.83) 131(3.91) Exclude *

sparse
Village, Hamlet & Isolated dwellings — 41022 (0.47) 21(5.12) Exclude *
Sparse

Not stated 2777111 (31.76) 2861 (10.3) Exclude *

*Excluded due to uneven distribution between categories

B. Geographic predictors

Data was extracted covering all countries in the United Kingdom with the majority of patients
(72 percent) residing in England, of which 15 percent were from London, Table 4.5-1. No data
was missing on country and regional (England only) distribution. However, region will be
excluded from subsequent analysis given that the finding from HIV prevalence by region, from
chapter 3, showed no regional differences in prevalence, except for high prevalence in
London. The variable indicating whether the postal address was urban or rural was missing
for 32 percent of patients, but it was included in subsequent analysis with a category for
missing. There was an uneven distribution of population by urban/rural type with half of the
types having less than 1 percent each compared to other types, hence the predictor was

excluded from further analysis.
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C. Lifestyle predictors

Lifestyle or behavioural predictors with prevalence of one percent or more that were included
in consistency checks and subsequent analysis were: alcohol misuse, smoking, obesity,
having a contact abroad and drug misuse, Table 4.5-2. Behavioural predictors with prevalence
less than 0.1 percent such as unsafe sex, having anal sex, having multiple lifetime partners

and partner characteristics of high risk were excluded from further analysis.

Table 4.5-2: Lifestyle characteristics of patients aged 18 plus, IMRD database, 2004-2017.

Predictor Total patients, n (%) HIV cases (rate per Decision on exclusion
10,000)

Alcohol misuse 231912 (2.65) 286 (12.33) Include

Drug misuse 153238 (1.75) 383 (24.99) Include
Obesity 175048 (2.00) 53(3.03) Include
Smoking (current or ex-smoker) 3096282 (35.41) 2355 (7.61) Include
Contact abroad 119493 (1.37) 187 (15.65) Include
Stressful events* 600884 (6.87) 453 (7.54) Include
Unsafe sex 1023 (0.01) 2(19.55) Exclude <0.1%
Anal sex 77 (0.00) 3(389.61) Exclude <0.1%
Multiple lifetime partners 5115 (0.06) 23 (44.97) Exclude <0.1%
Partner characteristics 1575 (0.02) 7 (44.44) Exclude <0.1%

*Stressful events refer to events such as bereavement or death of close friend or financial crisis or relationship breakdown

D. Clinical conditions and Co-morbid predictors
The prevalence of clinical and co-morbid predictors was determined for the years 2004 to
2017. A total of 62 clinical and co-morbid predictors were extracted, of which 57 covered the
follow-up period and the other 5 referred to the first time a condition was registered irrespective
of the index date, Table 4.5-3. There were 8 indicators with no outcome of HIV case and were
not included in subsequent analysis. Of the 54 predictors with at least one outcome of HIV
cases, 35 predictors were included in consistency checks and subsequent analysis as they
met the inclusion criteria of frequency over 0.2% or were included on clinical grounds. Of these
predictors, 21 had a prevalence in the entire patient population of more than 0.2% and 11
predictors were included on clinical grounds, because of the possibility of strong association
with HIV. Clinical and co-morbid conditions combined into three new categories and included

in subsequent analysis were:
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¢ Chlamydia, gonorrhoea, genital herpes, other STls and previous STI were combined to

sexually Transmitted Infection (excluding Syphilis) and previous infections.

e Cervical dysplasia, cervical cancer and cervical intraepithelial neoplasia were grouped

together as cervical conditions.

¢ Hepatitis B and Hepatitis C were grouped together as Hepatitis conditions.

Table 4.5-3: Clinical and co-morbid predictors of patients aged 18+, IMRD database, 2004-2017.

Condition group Predictor Total patients, n HIV  cases Decision on exclusion
(%) (rate/10000)
Respiratory Aspergillosis 849 (0.01) 1(11.78) Exclude <0.2%
Conditions Cough 2096297 (23.97) 1108 (5.29) Include
Pneumocystis carinii 12 (0.00) 1(833.33) Include on clinical grounds
Pneumonia 56300 (0.64) 39(6.93) Include
Tuberculosis 2548 (0.03) 8(31.4) Include on clinical grounds
Neurology Cerebral toxoplasmosis abscess 425 (0.00) 4(94.12) Include on clinical grounds
Cryptococcal meningitis 5(0.00) - Exclude (HIV +ve = 0)
Dementia 2709 (0.03) 1(3.69) Exclude <0.2%
Guillain—Barré syndrome 980 (0.01) 2(20.41) Exclude <0.2%
Progressive multifocal leukoencephalopathy 40 (0.00) 2 (500) Include on clinical grounds
Aseptic meningitis/encephalitis 1737 (0.02) 6 (34.54) Include on clinical grounds
Transverse myelitis 693 (0.01) - Exclude (HIV +ve = 0)
Neurologic disability 15869 (0.18) 6 (3.78) Include on clinical grounds
Peripheral neuropathy 24789 (0.28) 10 (4.03) Include
Ophthalmology Cytomegalovirus retinitis 13142 (0.15) 9(6.85) Exclude <0.2%
Any unexplained retinopathy 386 (0.00) - Exclude (HIV +ve = 0)
Dermatology Herpes zoster 35611 (0.41) 36 (10.11) Include on clinical grounds
Psoriasis 158030 (1.81) 123 (7.78) Include
Seborrhoeic dermatitis 109699 (1.25) 85(7.75) Include
Kaposi’s sarcoma 60 (0.00) 9 (1500) Include on clinical grounds
Rash 1164037 (13.31) 935(8.03) Include
Gastroenterology  Abdominal pain 712366 (8.15) 405 (5.69) Include
Oral candidiasis 48877 (0.56) 62 (12.68) Include on clinical grounds
Cryptosporidiosis 416 (0.00) 1(24.04) Exclude <0.2%
Diarrhoea 690671 (7.9) 495 (7.17) Include
Hepatitis B 4161 (0.05) 109 (261.96) Combine hepatitis
Hepatitis C 7752 (0.09) 48 (61.92) Combine hepatitis
Oral hairy leukoplakia 1622 (0.02) 3(18.5) Exclude <0.2%
Nausea/vomiting 509022 (5.82) 386 (7.58) Include
Salmonella, shigella or campylobacter 21496 (0.25) 16 (7.44) Include
Weight loss 737632 (8.44) 531(7.20) Include
Hepatitis conditions (combined) 11733 (0.13) 152(129.55) Include on clinical grounds
Haematology Blood dyscrasia 28411 (0.32) 59(20.77) Include
Oncology Non-Hodgkin’s lymphoma 13244 (0.15) 50(37.75) Include on clinical grounds
Anal cancer or anal intraepithelial dysplasia 993 (0.01) 3(30.21) Include on clinical grounds
Castleman’s disease 64 (0.00) 1(156.25) Exclude <0.2%
Cervical dysplasia 3288 (0.04) 9(27.37) Combine cervical conditions
Head and neck cancer 13459 (0.15) 3(2.23) Exclude <0.2%
Hodgkin lymphoma 852 (0.01) 1(11.74) Exclude <0.2%
Space-occupying lesion of unknown cause 135 (0.00) - Exclude (HIV +ve = 0)
Lung cancer 35125 (0.4) 3(0.85) Include
Cervical cancer 2619 (0.03) 2 (7.64) Combine cervical conditions
Gynaecology Cervical intraepithelial neoplasia 3891 (0.04) 8(20.56) Combine cervical conditions
Seminoma 990 (0.01) 1(10.1) Exclude <0.2%
Vaginal intraepithelial neoplasia 1019 (0.01) - Exclude (HIV +ve = 0)
Cervical conditions 9463 (0.11) 17 (17.96) Include on clinical grounds
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Condition group

Predictor

Total patients, n

HIV cases

Decision on exclusion

(%) (rate/10000)

Ear, nose, and Parotitis 22148 (0.25) 14 (6.32) Include
throat Lymphoepithelial parotid cysts 967 (0.01) - Exclude (HIV +ve = 0)
Other Clinical Mononucleosis-like syndrome 41 (0) - Exclude (HIV +ve = 0)

conditions Pyrexia of unknown origin 298637 (3.42) 277 (9.28) Include

Hypertension 1433191 (16.39) 568 (3.96) Include

Chronic liver disease 80945 (0.93) 249 (30.76) Include

Hyperlipidemia 121514 (1.39) 21 (1.73) Include

Depression 1805500 (20.65) 1829 (10.13) Include
Lymphogranuloma venereum 11 (0) - Exclude (HIV +ve = 0)

Lymphadenopathy 111373 (1.27) 150 (13.47) Include

Diabetes 518855 (5.93) 273 (5.26) Include

Minor trauma

369 (0)

Exclude (HIV +ve = 0)

Sexually Transmitted Infections

Chlamydia 20947 (0.24) 74 (35.33) Combine STIs
Syphilis 818 (0.01) 18 (220.05) Include on clinical grounds
Gonorrhoea 1506 (0.02) 11 (73.04) Combine STIs
Genital herpes 17081 (0.2) 36 (21.08) Combine STls

Other STIs (excludes above) 31432 (0.36)
STI 69873 (0.8)
Previous STI 162435 (1.86)
All STI (excluding Syphilis) and previous STls 225125 (2.57)

53 (16.86) Combine STIs
183 (26.19) Exclude (exclude syphilis)
207 (12.74) Combine with STls
364 (16.17) Include

4512 Quality checks of Predictor variables: Stability of predictor

variables over time

Consistency in the recording of predictor variables over time was determined through trend
analysis of the variables from 2004 to 2017, to check if the quality of recording the variables

might affect their predictive characteristics.

A. Demographic and Lifestyle predictors

A general increase in proportion of registered patients with recorded demographic and lifestyle
predictors in the 1990s and 2000s could be a proportional increase in the predictor or an
indication of a general improvement in recording of these characteristics at registration or
could be a result of both factors, Appendix 10. The predictors that were further analysed for

consistency checks were ethnicity and contact abroad.
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Although ethnicity was recorded for 40% of patients, the proportion of patients with recorded
ethnicity consistently increased especially after 2006, hence ethnicity was included in

subsequent analysis, Figure 4.5-2.

Figure 4.5-2: Proportion of GP registered patients with ethnicity recorded, 2004-2017
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The proportion of those who had contact abroad was 1.37% but there was a consistent
increase in frequency of the predictor over the period covered by this study, Figure 4.5-3.

Therefore, contact abroad was included in subsequent analysis.

Figure 4.5-3: Frequency of recorded contact abroad in GP registered patients, 2004-2017
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B. Clinical conditions and Co-morbid predictors

All clinical and co-morbid predictors which were included from the descriptive analysis were
consistently recorded in primary care records and the incidence of these predictors showed
some stability over the study period. Therefore, all the 35 clinical and co-morbid predictors

were included in subsequent analysis.

45.1.3 Implications of the analysis of predictor variables for subsequent analysis

The descriptive analysis and the data quality checks for the predictor variables revealed that
the 38 predictor variables will be dropped from subsequent analysis due to population
prevalence of 0.2% or less, instability in recording or no HIV positive patient recorded,

Appendix 11. All the other variables were included in subsequent analysis.

Predictors listed below were reclassified and included in the multivariable analysis, and the

rest of the predictor variables were all included as they were in descriptive analysis.

¢ Ethnicity; white/Asian and missing ethnicity (reference) versus black and mixed/other.
Reclassification was based on nationally published figures which showed that black
ethnic group and the mixed/other ethnic groups have higher incidence of HIV
compared to white and Asian ethnic groups [67].

e Urban/rural; rural (reference) versus urban and missing.

e Smoking; never smoked (reference) and current smoker/ex-smoker

Of the 81 predictors, 47 of them were included in subsequent analysis after exclusion of 27
individual predictors due to low frequency in population or low HIV prevalence and also after
combining seven predictors into three predictors. All predictor variables were categorical and

no transformations were done.
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4.5.2 Results from determination of minimum sample size and testing

Proportional Hazard Assumptions

4521 Minimum sample size for the model

Using the formula provided by Riley et al (2019), the minimum sample size required to satisfy
the criteria specified in section 4.5.2 was 211,265 with minimum outcome events of 1,230.
These figures assumed an events per predictor value of 26.16. This analysis confirmed that
the number of patients included for model development (8,744,618 with 6,132 HIV positive

patients) were adequate.

4522 Testing Proportional Hazard Assumptions

The results from testing of proportional hazard assumptions, using the scaled Schoenfeld
residuals, revealed that 13 out of 45 predictors violated the assumptions, shown by a
significant p-value, Table 4.5-4. These predictor variables were gender, age groups,
Townsend deprivation quintile, urban/rural, abdominal pain, cervical conditions, cough,
diarrhoea, nausea/vomiting, pyrexia of unknown origin, rash, weight loss and

lymphadenopathy.

Further examination of the magnitude of violations of proportional hazard assumptions was
conducted using Kaplan-Meier curves, Figure 4.5 4 (the rest of the Kaplan-Meier curves are
in Appendix 12). Hazards can be regarded as proportional if the line for each variable group
does not cross each other. The Kaplan-Meier curves showed that all the variables that violated
the proportional hazard assumptions using the p-values had proportional hazard except
cervical conditions and lymphadenopathy. Although these two variables violated the

assumptions, they were included in the multivariable analysis since they were binary.
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Table 4.5-4: Results from testing of proportional hazard assumptions

Predictor rho chiz  df P-value

Socio- 1. Gender -0.140 123 1 0.000
Demographic and 2.  Age group 0.122 65.28 1 0.000
geographic 3. Ethnic group -0.032 4.41 1 0.036
4.  Townsend deprivation quintile 0.127 100.56 1 0.000

5.  urban -0.095 57.15 1 0.000

Lifestyle 6.  Alcohol misuse 0.014 1.14 1 0.286
7. Drug misuse 0.027 4.32 1 0.038

8. Contact abroad -0.026 4.14 1 0.042

9. Smoking status 0.003 0.07 1 0.792

10. Stressful events -0.026 411 1 0.043

Clinical and 11. Abdominal pain 0.091 51.09 1 0.000
comorbid 12. Anal cancer or anal intraepithelial dysplasia 0.019 2.17 1 0.140
conditions 13.  Aseptic meningitis/encephalitis 0.011 0.72 1 0.398
14. Blood dyscrasia 0.026 4.03 1 0.045

15. Cerebral toxoplasmosis abscess -0.010 0.65 1 0.421

16. Cervical conditions 0.051 15.95 1 0.000

17. Chronic liver disease -0.012 0.92 1 0.337

18. Cough 0.171 182.52 1 0.000

19. Cryptosporidiosis -0.006 0.22 1 0.638

20. Cytomegalovirus retinitis 0.032 6.23 1 0.013

21. Depression -0.005 0.17 1 0.684

22. Diabetes 0.019 2.31 1 0.128

23. Diarrhoea 0.122 93.32 1 0.000

24. Head and neck cancer 0.003 0.07 1 0.794

25. Hepatitis (B&C) 0.042 10.84 1 0.001

26. Herpes zoster 0.015 1.46 1 0.227

27. Hyperlipidemia 0.021 2.58 1 0.109

28. Hypertension 0.043 11.15 1 0.001

29. Kaposi’'s sarcoma -0.001 0 1 0.953

30. Lungcancer 0.026 4.07 1 0.044

31. Lymphadenopathy 0.057 19.92 1 0.000

32. Nausea/vomiting 0.057 19.96 1 0.000

33. Neurologic disability 0.006 0.24 1 0.624

34. Non-Hodgkin’s lymphoma 0.016 1.58 1 0.209

35. Oral candidiasis 0.023 3.37 1 0.067

36. Peripheral neuropathy 0.022 3.02 1 0.082

37. Pneumocystis carinii 0.009 0.46 1 0.497

38. Pneumonia 0.028 4.84 1 0.028

39. Progressive multifocal leukoencephalopathy 0.007 0.33 1 0.568

40. Pyrexia of unknown origin 0.071 31.03 1 0.000

41. Rash 0.151 140.49 1 0.000

42. STl (excludes syphilis) or previous STI 0.004 0.12 1 0.727

43. Syphilis 0.013 1.02 1 0.312

44. Tuberculosis -0.014 1.17 1 0.280

45.  Weight loss 0.145 129.26 1 0.000
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Figure 4.5-4: Kaplan-Meier curves for gender, age groups, urban/rural, deprivation, cervical

conditions and lymphadenopathy.
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4.5.3 Results from the Multivariable model estimation

This section will reveal the results from the multivariable analysis and evaluation of the model.

4531 Multivariable (Cox regression) Analysis results

The demographic predictors significantly associated with HIV infection were female gender
(HR: 1.19, 95% CI: 1.13-1.25) compared to males, 25-34 age group (HR: 1.3, 95% CI: 1.21-
1.39, p-value < 0.001) compared to 18-24 and ethnicity where black ethnicity (HR: 11.22, 95%
Cl: 10.32 — 12.19, p-value < 0.001) and Mixed and other ethnicity (HR: 2.57, 95% CI: 2.18 —

3.03, p-value < 0.001) compared to reference group of white and Asian.

Deprivation was significantly associated with HIV infection with HR increasing with deprivation
levels with most deprived having HR of 1.86 (95% CI: 1.69-2.06, p < 0.001). Living in urban
areas was a geographical predictor associated with HIV infection (HR: 1.12, 95% CI: 1.0-1.25,

p-value < 0.001).

Lifestyle predictors with significant associated with HIV infection were smoking status of being
a current smoker/ex-smoker (HR: 1.14, 95% CI: 1.07-1.21, p-value < 0.001) compared to
never smokers, drug misuse (HR: 2.27, 95% CI: 2.02 - 2.54, p-value < 0.001) and contact

abroad (HR: 2.05, 95% CI: 1.77 - 2.38, p-value < 0.001)

There were 17 clinical and comorbid conditions significantly associated with HIV infection, the
largest hazard ratios were on Kaposi’s sarcoma (HR: 180.02, 95% CI: 93.14 — 347.93, p-value
< 0.001), pneumocystis carinii (HR: 74.25, 95% CI: 10.32 — 534.14, p-value < 0.001),
progressive multifocal leukoencephalopathy (HR: 58.19, 95% CI: 14.54 — 232.87, p-value <
0.001), syphilis (HR: 11.14, 95% CI: 6.99 — 17.76, p-value < 0.001), Non-Hodgkin’s lymphoma

(HR: 9.52, 95% ClI: 7.18 — 12.64, p-value < 0.001), tuberculosis (HR: 2.31, 95% CI: 1.15 -
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4.62, p-value < 0.001) and cerebral toxoplasmosis abscess (HR: 8.04, 95% CI: 3.01 — 21.48,

p-value < 0.001), Table 4.5-5.

The other clinical and comorbid conditions associated with HIV infection were anal cancer or
anal intraepithelial dysplasia, aseptic meningitis/encephalitis, oral candidiasis, hepatitis B and
C, blood dyscrasia, chronic liver disease, depression and current STI (excluding syphilis) or

any previous STI.

Rash, pyrexia of unknown origin, weight loss, hypertension, nausea/vomiting, abdominal pain
peripheral neuropathy, cough, neurologic disability, lung cancer and hyperlipidemia were

statistically significant but were associated with decreased risk of HIV infection.

The predictors not significantly associated with HIV infection, after adjusting for other factors
were alcohol misuse, cervical conditions (combined cervical cancer, cervical dysplasia and

cervical intraepithelial neoplasia), cryptosporidiosis and stressful events.

Table 4.5-5: Multivariable analysis of relationship between predictors and HIV

Predictor Hazard Ratio [95% Confidence Interval]  p-value
Socio- Gender
economic, Male 1 (reference)
demographic Female 1.19 (1.13, 1.25) <0.001
and Age group
geographic 18-24 1 (reference)
25-34 1.3 (1.21, 1.39) <0.001
35-49 0.84 (0.78, 0.9) <0.001
50-59 0.43 (0.39, 0.48) <0.001
60+ 0.16 (0.14,0.19) <0.001
Ethnicity
White/Asian/missing 1 (reference)
Black 11.22 (10.32, 12.19) <0.001
Mixed and other 2.57 (2.18, 3.03) <0.001
Deprivation
1 1 (reference)
2 1.3 (1.17, 1.44) <0.001
3 1.55 (1.4,1.71) <0.001
4 1.74 (1.58,1.91) <0.001
5 1.86 (1.69, 2.06) <0.001
Not stated 0.72 (0.64, 0.8) <0.001
Urban/rural
Rural 1 (reference)
Urban 1.12 (1, 1.25) 0.045
Missing 3.19 (2.85, 3.58) <0.001
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Predictor Hazard Ratio [95% Confidence Interval]  p-value

Lifestyle Drug misuse 2.27 (2.02, 2.54) <0.001
Contact abroad 2.05 (1.77, 2.38) <0.001
Smoking status (current smoker/ex-smoker) 1.01 (1.01, 1.02) <0.001
Clinical and Kaposi’s sarcoma 180.02 (93.14, 347.93) <0.001
comorbid Pneumocystis carinii 74.25 (10.32,534.14) <0.001
conditions Progressive multifocal leukoencephalopathy 58.19 (14.54, 232.87) <0.001
Syphilis 11.14 (6.99, 17.76) <0.001
Non-Hodgkin’s lymphoma 9.52 (7.18, 12.64) <0.001
Cerebral toxoplasmosis abscess 8.04 (3.01, 21.48) <0.001
Anal cancer or anal intraepithelial dysplasia 5.23 (1.69, 16.23) 0.004
Hepatitis 4.62 (3.87,5.51) <0.001
Chronic liver disease 3.69 (3.22,4.22) <0.001
Aseptic meningitis/encephalitis 33 (1.48, 7.34) 0.004
Tuberculosis 2.31 (1.15, 4.62) 0.018
Blood dyscrasia 1.94 (1.49, 2.51) <0.001
Oral candidiasis 1.81 (1.4, 2.33) <0.001
STl (excludes syphilis) or previous STI 1.6 (1.44, 1.78) <0.001
Herpes zoster 1.45 (1.04, 2.01) 0.027
Depression 1.43 (1.35,1.52) <0.001
Pneumonia 1.27 (0.93,1.75) 0.139
Lymphadenopathy 1.22 (1.03, 1.43) 0.02
Diabetes 1.1 (0.96, 1.25) 0.157
Diarrhoea 0.89 (0.81,0.98) 0.022
Pyrexia of unknown origin 0.89 (0.79, 1) 0.06
Hypertension 0.87 (0.79, 0.96) 0.005
Rash 0.86 (0.8,0.92) <0.001
Weight loss 0.84 (0.77,0.92) <0.001
Nausea/vomiting 0.83 (0.74,0.92) 0.001
Abdominal pain 0.54 (0.49, 0.6) <0.001
Peripheral neuropathy 0.51 (0.28, 0.96) 0.036
Cough 0.5 (0.47,0.53) <0.001
Neurologic disability 0.44 (0.2,0.99) 0.046
Lung cancer 0.29 (0.09, 0.91) 0.035
Hyperlipidemia 0.24 (0.16, 0.37) <0.001

The model had a C-statistic of 0.743 (95% CI: 0.736, 0.749) and a calibration performance
slope (C-slope) of 1.000 before validation. The C-slope of one showed that the expected and

observed values from the model were equal.

There were four practices with unusually high incidence rates of HIV (two general practices in
Scotland, one in Northern Ireland and one in East of England), shown in chapter 3. Using all
the variables used on all the practices in UK, the multivariable analysis was re-run on the
dataset without the four outlier practices. The demographic predictors that were no longer
significantly associated with HIV infection with outlier practices excluded were gender and
deprivation level 2, Appendix 13. However, age group of 35-49 years was significantly

associated with HIV (HR: 1.46, 95% CI: 1.33 - 1.59). Smoking status and contact abroad were
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no longer significantly associated with HIV once the outlier practices were excluded in the

model.

There were 18 clinical and comorbid conditions significantly associated with HIV infection after
exclusion of outlier practices. The largest hazard ratios were still on Kaposi’s sarcoma (HR:
141.13, 95% 95% CI: 72.75 - 273.78, p-value < 0.001), pneumocystis carinii (HR: 73.23, 95%
Cl: 10.16 - 527.66, p-value < 0.001), progressive multifocal leukoencephalopathy (HR: 65.95,
95% CI: 16.47 - 264.16, p-value < 0.001) and syphilis (11.68, 95% CI: 7.3 - 18.69, p-value <
0.001). The additional comorbid condition which was significantly associated with HIV was
pneumonia (HR: 1.5 9% CI: 1.09 - 2.06, p-value < 0.001). The C-statistics for the model without

the 4 outlier practices was 0.753 (95% CI: 0.746 - 0.760).

4.5.4 Results from Internal Validation

4541 Bootstrapping results

Bootstrapping of 250 samples with replacement was conducted on the extracted IMRD
dataset. For each bootstrap, optimism for the C-statistic and a calibration performance slope
(C-slope) were calculated. The mean optimism for the C-statistic and C-slope were 0.00048
and 0.0099, respectively. The optimism adjusted C-statistic was 0.746 (95% CI: 0.736 - 0.749)

and the optimism adjusted C-slope was 0.990.

After applying the uniform shrinkage to the original hazard ratio, the predictors which were
significantly associated with an increased risk of HIV infection in the original (non-bootstrapped
model) were the same predictors with HR greater than 1 from the bootstrapped model, Table
4.5-6. For example, the HR still remained significant and slightly lower for black ethnicity, from
11.22 (95% CI: 10.32 - 12.19) to 10.95 (95% CI: 10.08 - 11.89, p-value < 0.001) and for
pneumocystis carinii, from 74.25 (95% CI: 10.32 - 534.14, p-value < 0.001) to 71.15 (95% CI:

10.09 - 501.98, p-value < 0.001).
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Table 4.5-6: Optimism adjusted Hazard ratios and 95% Confidence Intervals

Predictor Hazard Ratio Lower 95% Upper 95%
Confidence Confidence
Interval Interval
Socio-economic, Gender
demographic Males 1 (reference)
and geographic Females 1.19 1.13 1.25
Age group
18-24 1 (reference)
25-34 1.29 1.21 1.39
35-49 0.84 0.78 0.90
50-59 0.44 0.39 0.49
60+ 0.16 0.14 0.19
Ethnicity
White/Asian/missing 1 (reference)
Black 10.95 10.08 11.89
Mixed and other 2.55 2.16 3.00
Deprivation
1 1 (reference)
2 1.30 117 1.44
3 154 1.40 1.70
4 1.73 1.57 1.90
5 1.85 1.68 2.04
Not stated 0.72 0.64 0.80
Urban/rural
Rural 1 (reference)
Urban 1.12 1.00 1.25
Missing 3.15 2.82 3.53
Lifestyle Drug misuse 2.25 2.01 2.52
Contact abroad 2.04 1.76 2.36
Smoking status (current smoker/ex-smoker) 1.01 1.01 1.02
Clinical and Kaposi’s sarcoma 171.01 89.06 328.37
comorbid Pneumocystis carinii 71.15 10.09 501.98
conditions Progressive multifocal leukoencephalopathy 55.89 14.16 220.66
Syphilis 10.88 6.86 17.27
Non-Hodgkin’s lymphoma 9.31 7.04 12.33
Cerebral toxoplasmosis abscess 7.88 2.98 20.84
Anal cancer or anal intraepithelial dysplasia 5.15 1.68 15.79
Hepatitis 4.55 3.82 5.42
Chronic liver disease 3.64 3.18 4.17
Aseptic meningitis/encephalitis 3.26 1.47 7.20
Tuberculosis 2.29 1.15 4.55
Blood dyscrasia 1.92 1.49 2.49
Oral candidiasis 1.80 1.40 231
STI (excludes syphilis) or previous STI 1.60 1.43 1.77
Herpes zoster 1.44 1.04 2.00
Depression 1.43 1.35 1.51
Pneumonia 1.27 0.93 1.74
Lymphadenopathy 121 1.03 1.43
Diabetes 1.10 0.97 1.25
Diarrhoea 0.90 0.82 0.98
Pyrexia of unknown origin 0.89 0.79 1.00
Hypertension 0.87 0.79 0.96
Rash 0.86 0.80 0.92
Weight loss 0.84 0.77 0.92
Nausea/vomiting 0.83 0.74 0.92
Abdominal pain 0.54 0.49 0.60
Peripheral neuropathy 0.52 0.28 0.96
Cough 0.50 0.47 0.54
Neurologic disability 0.45 0.20 0.99
Lung cancer 0.30 0.10 0.92
Hyperlipidemia 0.25 0.16 0.38

The baseline survival for the optimism adjusted model at 1 year was 0.999895, at 5 years was

0.9995294 and 0.9992635 at 10 years.
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The final equation from the prediction model (at 1 year) was:

h(t=1) = 0.999895 x exp(1.19 (Females) + 1.29 (Age group 25-34) + 10.95 (Black) + 2.55 (Mixed and other) + 1.3 (Deprivation
2) + 1.54 (Deprivation 3) + 1.73 (Deprivation 4) + 1.85 (Deprivation 5) + 1.12 (Urban) + 3.15 (Missing Urban/rural) + 2.25 (Drug
misuse) + 2.04 (Contact abroad) + 1.01 (Smoking status (current smoker/ex-smoker)) + 171.01 (Kaposi’'s sarcoma) + 71.15
(Pneumocystis carinii) + 55.89 (Progressive multifocal leukoencephalopathy) + 10.88 (Syphilis) + 9.31 (Non-Hodgkin’s lymphoma)
+ 7.88 (Cerebral toxoplasmosis abscess) + 5.15 (Anal cancer or anal intraepithelial dysplasia) + 4.55 (Hepatitis) + 3.64 (Chronic
liver disease) + 3.26 (Aseptic meningitis/encephalitis) + 2.29 (Tuberculosis ) + 1.92 (Blood dyscrasia) + 1.8 (Oral candidiasis) +
1.6 (STI (excludes syphilis) or previous STI) + 1.44 (Herpes zoster) + 1.43 (Depression) + 1.21 (Lymphadenopathy) + 1.27
(Pneumonia) + 1.1 (Diabetes) + 0.9 (Diarrhoea) + 0.89 (Pyrexia of unknown origin) + 0.87 (Hypertension) + 0.86 (Rash) + 0.84
(Weight loss ) + 0.83 (Nausea/vomiting) + 0.54 (Abdominal pain) + 0.52 (Peripheral neuropathy) + 0.5 (Cough) + 0.45 (Neurologic
disability) + 0.3 (Lung cancer) + 0.25 (Hyperlipidemia))

The final equation from the prediction model (at 5 years) was:

h(t=5) = 0.9995294 x exp(1.19 (Females) + 1.29 (Age group 25-34) + 10.95 (Black) + 2.55 (Mixed and other) + 1.3 (Deprivation

2) + 1.54 (Deprivation 3) + 1.73 (Deprivation 4) + 1.85 (Deprivation 5) + 1.12 (Urban) + 3.15 (Missing Urban/rural) + 2.25 (Drug
misuse) + 2.04 (Contact abroad) + 1.01 (Smoking status (current smoker/ex-smoker)) + 171.01 (Kaposi’'s sarcoma) + 71.15
(Pneumocystis carinii) + 55.89 (Progressive multifocal leukoencephalopathy) + 10.88 (Syphilis) + 9.31 (Non-Hodgkin’s lymphoma)
+ 7.88 (Cerebral toxoplasmosis abscess) + 5.15 (Anal cancer or anal intraepithelial dysplasia) + 4.55 (Hepatitis) + 3.64 (Chronic
liver disease) + 3.26 (Aseptic meningitis/encephalitis) + 2.29 (Tuberculosis ) + 1.92 (Blood dyscrasia) + 1.8 (Oral candidiasis) +
1.6 (STI (excludes syphilis) or previous STI) + 1.44 (Herpes zoster) + 1.43 (Depression) + 1.21 (Lymphadenopathy) + 1.27
(Pneumonia) + 1.1 (Diabetes) + 0.9 (Diarrhoea) + 0.89 (Pyrexia of unknown origin) + 0.87 (Hypertension) + 0.86 (Rash) + 0.84
(Weight loss ) + 0.83 (Nausea/vomiting) + 0.54 (Abdominal pain) + 0.52 (Peripheral neuropathy) + 0.5 (Cough) + 0.45 (Neurologic
disability) + 0.3 (Lung cancer) + 0.25 (Hyperlipidaemia))

The final equation from the prediction model (at 10 years) was:

h(t=5) = 0.9992635 x exp(1.19 (Females) + 1.29 (Age group 25-34) + 10.95 (Black) + 2.55 (Mixed and other) + 1.3 (Deprivation
2) + 1.54 (Deprivation 3) + 1.73 (Deprivation 4) + 1.85 (Deprivation 5) + 1.12 (Urban) + 3.15 (Missing Urban/rural) + 2.25 (Drug
misuse) + 2.04 (Contact abroad) + 1.01 (Smoking status (current smoker/ex-smoker)) + 171.01 (Kaposi’'s sarcoma) + 71.15
(Pneumocystis carinii) + 55.89 (Progressive multifocal leukoencephalopathy) + 10.88 (Syphilis) + 9.31 (Non-Hodgkin’s lymphoma)
+ 7.88 (Cerebral toxoplasmosis abscess) + 5.15 (Anal cancer or anal intraepithelial dysplasia) + 4.55 (Hepatitis) + 3.64 (Chronic
liver disease) + 3.26 (Aseptic meningitis/encephalitis) + 2.29 (Tuberculosis ) + 1.92 (Blood dyscrasia) + 1.8 (Oral candidiasis) +
1.6 (STI (excludes syphilis) or previous STI) + 1.44 (Herpes zoster) + 1.43 (Depression) + 1.21 (Lymphadenopathy) + 1.27
(Pneumonia) + 1.1 (Diabetes) + 0.9 (Diarrhoea) + 0.89 (Pyrexia of unknown origin) + 0.87 (Hypertension) + 0.86 (Rash) + 0.84
(Weight loss ) + 0.83 (Nausea/vomiting) + 0.54 (Abdominal pain) + 0.52 (Peripheral neuropathy) + 0.5 (Cough) + 0.45 (Neurologic
disability) + 0.3 (Lung cancer) + 0.25 (Hyperlipidaemia))

The closeness of the two models was shown by plotting survival curves of a patient with high
risk using the two models (original likelihood probability (Ip) and the shrunken Ip) on lines

corresponding to the patient’s survival probability at 1 year, Figure 4.5-5.
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Figure 4.5-5 Survival curves of a patient with high risk using the two models (original and
shrunken)

Cox proportional hazards regression
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Calibration plots were produced at 1 year, 5 years and 10 years using pmcalplot method
written by Ensor et al (2018) [251]. The calibration plots showed that the model overpredicts
risk a little, Figure 4.5-6. The plots also show outliers with high predictions. This was the same

pattern shown by the 5-years and 10-years calibration plots.

Further analysis on the significant clinical and comorbid predictors established that predictors
recorded within the year prior to HIV diagnosis were pneumocystis carinii, progressive
multifocal leukoencephalopathy, cerebral toxoplasmosis abscess, anal cancer or anal

intraepithelial dysplasia, aseptic meningitis/encephalitis, and blood dyscrasia, Appendix 14
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Figure 4.5-6: Calibration plots at 1 year, 5 years and 10 years
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Examining the model performance across the 784 practices in IMRD database revealed a
wider variation of C-statistics in smaller practices compared to large practices, Figure 4.5-7.
The practices with no prevalence of HIV (103 practices, 13%) were excluded from this analysis
and had a C-statistic of 0.5. The analysis showed that practices with a patient register under

10,000 (2004-2017) had a variation of C-statistics from almost 0 to 1.00. However, the

Calibration plot at 5 years
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variation of C-statistics tapered towards 0.60 as practice population increases.
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Figure 4.5-7: C-statistics across practices in IMRD dataset, 2004-2017
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45.5.1

The sensitivity analyses were conducted for different geographies considering the findings
from incidence of HIV by region or country. For each geography, the values were calculated
at 5 cut off points (0.075%, 0.1%, 0.25%, 0.5% and 1%). More results for different geographic

breakdowns are included in Appendix 15.

Using the whole dataset (all practices included), the values at 0.075% cut-off points for the
model were: a sensitivity of 70%, a specificity of 43%, PPV of 0.09% and NPV of 99.95%,
Table 4.5-7. The values for sensitivity and negative predictive value (NPV) decrease with

increase in cut-off points and vice versa for specificity and positive predictive value (PPV).
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Table 4.5-7: Sensitivity, specificity and predictive values at selected cut-off points for
all UK practices in IMRD, 2004-2017.

0.075%
Sensitivity (%) 70%
Specificity (%) 43%
PPV (%) 0.09%
NPV (%) 99.95%
Total 8744618
With HIV 6132
Likelihood Ratio + 1.2
Likelihood Ratio - 0.7

A. UK practices, excluding 4 Outlier Practices.

Cut-off points

0.1%
62%
52%

0.09%
99.95%
8744618
6132

13

0.7

0.25%
37%
84%

0.16%

99.95%
8744618
6132

2.3

0.8

0.5%
21%
94%

0.27%
99.94%
8744618
6132

3.8

0.8

1%

10%
98%
0.45%
99.94%
8744618
6132

6.4

0.9

There were four practices with unusually high incidence rates of HIV (two general practices in

Scotland, one in Northern Ireland and one in East of England). The four practices were

dropped in the second sensitivity analysis with the outlier practices excluded. The values at

0.075% cut-off points for the model were: a sensitivity of 60%, a specificity of 54%, PPV of

0.07% and NPV of 99.96%, Table 4.5-8.

Table 4.5-8. Sensitivity, specificity and predictive values for UK excluding four Outlier
Practices at selected cut-off points in IMRD, 2004-2017.

0.075%
Sensitivity (%) 60%
Specificity (%) 54%
PPV (%) 0.07%
NPV (%) 99.96%
Total 8693655
With HIV 4778
Likelihood Ratio + 1.3
Likelihood Ratio - 0.7

Cut-off points

0.1%
52%
65%

0.08%
99.96%
8693655
4778

15

0.7

0.25%
27%
93%

0.22%

99.96%
8693655
4778

41

0.8

0.5%
18%
98%

0.43%
99.95%
8693655
4778

7.9

0.8

B. UK practices, excluding London, East Midlands and outlier practices

1%

9%

99%
0.47%
99.95%
8693655
4778

8.6

0.9

The third sensitivity analysis excluded London and East Midlands since their HIV incidence

from the IMRD dataset were different from UKHSA HIV incidences. With London and the East

Midlands removed the values at 0.075% cut-off points were: a sensitivity of 56%, a specificity

of 56%, PPV of 0.06% and NPV of 99.96%, Table 4.5-9.
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Table 4.5-9. Sensitivity, specificity and predictive values for UK (excluding London and East
Midlands) at selected cut-off points.

Cut-off points

0.075%
Sensitivity (%) 56% 47% 23% 15% 8%
Specificity (%) 56% 68% 95% 98% 99%
PPV (%) 0.06% 0.07% 0.24% 0.45% 0.56%
NPV (%) 99.96% 99.96% 99.96% 99.96% 99.95%
Total 7258248 7258248 7258248 7258248 7258248
With HIV 3580 3580 3580 3580 3580
Likelihood Ratio + 1.3 1.5 48 9.2 11.4
Likelihood Ratio - 0.8 0.8 0.8 0.9 0.9

C. London Practices

HIV incidence is highest in London; hence sensitivity analysis was conducted for London on
its own. The values for London at 0.075% cut-off points were: a sensitivity of 75%, a specificity
of 38%, PPV of 0.11% and NPV of 99.94%, Table 4.5-10. The values for sensitivity and
negative predictive value (NPV) decrease with increase in cut-off points and vice versa for
specificity and positive predictive value (PPV).

Table 4.5-10. Sensitivity, specificity and predictive values for London at selected cut-off

points.
Cut-off points

0.075% 0.1% 0.25% 0.5% 1%
Sensitivity (%) 75% 69% 43% 26% 13%
Specificity (%) 38% 48% 83% 94% 97%
PPV (%) 0.11% 0.12% 0.22% 0.40% 0.44%
NPV (%) 99.94% 99.94% 99.94% 99.93% 99.92%
Total 1231905 1231905 1231905 1231905 1231905
With HIV 1122 1122 1122 1122 1122
Likelihood Ratio + 12 13 2.4 4.4 4.9
Likelihood Ratio - 0.6 0.6 0.7 0.8 0.9

D. High prevalence practices.

Sensitivity analysis was conducted for high prevalence practices with HIV prevalence of 0.07%
and above. The values for high prevalence practices at 0.075% cut-off points were: a

sensitivity of 84%, a specificity of 21%, PPV of 0.16% and NPV of 99.88%, Table 4.5-11.
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Table 4.5-11. Sensitivity, specificity and predictive values for High prevalence Practices at
selected cut-off points in IMRD, 2004-2017.
Cut-off points

L | oorwl . o01%] . 025%] 05%] 1%
Sensitivity (%) 84% 8% 3% 2% 8%
Specificity (%) 21% 27% 57% 85% 96%
PPV (%) 0.16% 0.16% 0.18% 0.33% 0.62%
NPV (%) 99.88% 99.88% 99.87% 99.88% 99.87%
Total 1626993 1626993 1626993 1626993 1626993
With HIV 2456 2456 2456 2456 2456
Likelihood Ratio + 1.1 11 1.2 2.2 41
Likelihood Ratio - 0.8 0.8 0.8 0.8 0.9

E. Patients diagnosed with HIV more than 150 days from registration with GP

Sensitivity analysis was conducted for patients diagnosed with HIV more than 150 days from
registration with a GP. The values for high prevalence practices at 0.075% cut-off points were:
a sensitivity of 55%, a specificity of 59%, PPV of 0.06% and NPV of 99.96%, Table 4.5-12.

Table 4.5-12: Sensitivity, specificity and predictive values at selected cut-off points for
patients diagnosed with HIV more than 150 days from registration with GP.

CUT-OFF POINTS

0.075% 0.1% 0.25% 0.5% 1%
Sensitivity (%) 55% 45% 23% 14% 6%
Specificity (%) 59% 71% 96% 98% 99%
PPV (%) 0.06% 0.08% 0.24% 0.38% 0.40%
NPV (%) 99.96% 99.96% 99.96% 99.96% 99.96%
Total 8692993 8692993 8692993 8692993 8692993
With HIV 4119 4119 4119 4119 4119
Likelihood Ratio + 13 16 5.2 8.0 8.4
Likelihood Ratio - 0.8 0.8 0.8 0.9 0.9

4.5.5.2 Decision Curve Analysis (DCA)

Decision curve analysis, at 1 year, 5 years and 10 years were produced to show net benefit if
all patients were tested (blue line), if no patients were tested (red dash line) and if the
prediction model was used to target patients for testing (green line), Figure 4.5-8. Net benefit
from using the prediction model was close to zero and higher that “testing all” for 1 year, 5

years and 10 years.
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Figure 4.5-8: Decision Curve Analysis at 1 year, 5 years and 10 years.
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4553 Diagnostic interval from significant predictors (recorded with a date after GP

registration) to HIV diagnosis

An analysis conducted to find the diagnostic interval (time between the date when HIV was
recorded and the date of the most recent predictor, which had dates) found that two thirds of
the patients with HIV either had none of the significant predictors or they were recorded on
the same date as HIV diagnosis. Almost a third of the patients (27%) were not diagnosed for

6 months and above Table 4.5-13.

125



Table 4.5-13: Time from presentation of predictors to HIV diagnosis

Diagnosis interval Number of patients % of patients Cumulative %

Same day 4083 66.6% 100%
<1 month 137 2.2% 33%
2-3 months 129 2.1% 31%
3-6 months 153 2.5% 29%
6 months - 1 year 150 2.5% 27%
Between 1 and 2years 261 4.3% 24%
Between 2 and 3years 183 3.0% 20%
Between 3 and 5 years 279 4.6% 17%
>5 years 753 12.3% 12%

4.6 Discussions

The non-recording of predictor variables in primary care is one of the reasons why some of
the risk factors, such as sexuality (only 0.2% recorded) were not included in this study while
they are important factors included in official data from UKHSA. This study also showed an
improvement in recording of socio-demographic factors in primary care over the years, for
example, ethnicity was recorded for 5% of patients in 2004 and the proportion increased to
59% in 2017. Some of the improvements could be a result of incentives provided under the

Quiality and Outcomes Framework (QOF) from 2006/7 and 2011/12 [225].

A case-control study conducted on the IMRD database found out that 10 clinical conditions
were significantly associated with HIV, of which 5 were confirmed in this study, namely: oral
candidiasis, blood dyscrasia, non-Hodgkin’s lymphoma and STls [35]. This study identified
demographic and lifestyle predictors which were not identified in previous studies, such as
black and mixed ethnicity, sexual contact abroad, drug misuse and smoking. However, some
of the clinical conditions identified as significant predictors in the case-control study, such as
weight loss and diarrhoea were not statistically significant in this study. Furthermore, unlike
the case control study which confirmed 12 statistically significant clinical and comorbid
conditions listed in the BHIVA guidelines, this study confirmed 17 predictors. Depression is
the only predictor which was a statistically significant predictor in this study but not listed in

the BHIVA guidelines.

126



The C-statistic measures the discrimination of the prediction model, and it provided the
probability that for randomly selected pair of individuals (with and without HIV), the model
assigns a higher probability to the individual with HIV [243]. The C-statistic from the model
was 0.74 indicating that the model discriminates better than chance. The C-statistic compared
well with the area under the curve of 0.66 from the case-control study and 0.666 (95% CI:
0.619, 0.712) from a similar model developed in North Carolina [35] [252]. The optimism
adjusted C-slope of 0.990 was close to the value 1, meaning there was very little overfitting of
the model to the data. This means there was no situation where probability of HIV would be
overestimated in high-risk patients or underestimated in low-risk patients. This could be
attributed to the large IMRD dataset used in this study. Although the predictions are close to

zero, the calibration plots also show little over-prediction at 1 year, 5 years and 10 years.

An observation from the sensitivity analysis of the model is that, at cut-off points of 0.5% to
1%, the PPV ranges between 0.4 to 0.5%. Using a threshold of 0.1%, the positive predictive
value ranged from 0.27% for all the practices under study to 0.45% for all practices (excluding
outliers, London and East Midlands practices). The positive likelihood value for 0.1% threshold
ranged from 3.8 to 9.2. The sensitivity analysis for patients diagnosed 150 days after
registration had percentages in the ranges above. The sensitivity analysis for UK at 0.25%
cut-off almost tallies with results from the case-control study at optimum cut-off of 0.26,

sensitivity of 42% and specificity of 80%.

Clinicians choose the cut-off points for specificity and sensitivity of a condition depending on
the cost of testing, prevalence of the disease and the consequences of false-negative/false-
positive results [253]. It was discussed in chapter 1 that i) late diagnosis of HIV is associated
with increased healthcare costs, ii) it is cost effective to promote HIV testing in primary care
and iii) the prevalence of HIV is very low (around 1%) in UK. Hence, the cut-off point for
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specificity and sensitivity for screening of HIV should be the point where sensitivity is high (that

is, where testing correctly detect HIV positive patients).

Decision curve analysis is useful in combining the accuracy measurement, similar to sensitivity
and specificity, with the clinical applicability [250]. The decision curves showed no net benefit
of testing patients identified from the prediction model and a negative net benefit if mass
testing (testing all patients) is conducted. However, these results should be treated with
caution because they could be attributed to a very low prevalence of HIV (0.07%), coupled
with the c-statistic of 0.743 (95% confidence interval: 0.736 - 0.749) and calibration plot.
Furthermore, DCA did not consider the costs/savings associated with the diagnostic tests,
such as monetary costs and reduced healthcare costs resulting from early diagnosis,
discussed in chapter 1 [246]. Hence, the decision on determining the threshold requires further

clinical input, given the low prevalence of HIV and the importance of early diagnosis.

4.7 Study strengths and limitations

This study had the advantage of using routinely collected data from a generalizable sample of
practices distributed throughout the UK. However, it was susceptible to the weaknesses of
routinely collected data such as incomplete outcome ascertainment and missing or incomplete
data on predictor variables [143]. Furthermore, this study is subject to bias since it relies on

patients visiting their GP when they have HIV infection or any of the candidate predictors.

This study showed that some predictor variables may not be recorded completely (for
example, drug misuse), and important known risk factors, such as country of birth are not
routinely recorded in UK general practice. The prediction model is also dependent on unbiased

recording of the primary outcome (HIV status). This may not be the case if certain types of
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patients are less likely to have their HIV status recorded (for example, a married man who has

unprotected sex with other men).

As mentioned in section 3.4.5, the prevalence of HIV could be improved by using databases
with linkages to hospital data. Additionally, there is a possibility that other databases could
have higher prevalence of some of the predictors excluded from this model development due
low prevalence. Hence, although IQVIA data was large enough in development and validation
of this model, use of other databases such as CPRD could have produced a model with better

performance if they have higher prevalence of the outcome variable and predictors.

4.8 Conclusion

This study developed and internally validated a prediction model for identification of potential
HIV patients in primary care. Analysis of predictor variables revealed poor recording of
variables such as sexuality, which are identified in published figures to be risk factors of HIV.
The model confirmed some of the significant clinical and demographic predictors of HIV which
were identified by a case-control study conducted in 2013 [35]. It also confirmed some of the
clinical conditions listed in BHIVA guidelines [20]. Additionally, this study identified lifestyle

predictors such as drug misuse and contact abroad which were not identified earlier.

4.9 Summary of chapter

In this chapter, a model for a risk score of HIV for primary care was developed and internally
validated, using the Read code lists developed in chapter 2 and 3. Further evaluation of the
model was also carried out. The risk score will be used in development of a point-of-care/pop-
up alert in primary care. The next chapter will elicit views on the barriers and facilitators of
using these pop-up alerts in primary care so that the findings could be used to ensure good
utilisation of a HIV pop-up alert.
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Chapter 5: Systematic review of qualitative studies on views on

facilitators and barriers of use of pop-up alerts

5.1 Introduction to chapter

The previous chapter outlined the results from derivation and validation of a prediction model
for risk of HIV infection. The predictive model is intended to enable general practitioners to
identify patients likely to be HIV infected (through the use a point-of-care alert) and offer HIV
testing. This chapter shows the evidence on the barriers and facilitators on utilisation of point-
of-care alerts to prompt use of diagnostic tests. The views of primary care clinicians are
paramount in the successful implementation of point-of-care alerts as they are the main users.
This work will show whether the pop-up alerts from the prediction model developed in chapter
4 will be useful in primary care and what should be considered to increase the adoption of the

tool.

5.2 Background

The usage of computer based alerts and prompts in healthcare has been increasing [254]
[255]. Alerts range from simple reminder alerts for tasks or prescriptions to more sophisticated
support for decision-making including risk scores for clinical conditions [256]. Computer based
prompts or alerts have been used in primary care for screening of conditions such as breast

cancer, osteoporosis, abdominal aortic aneurysms, and obesity [116].

Point-of-care (“pop-up”) alerts and prompts are valueless unless they change clinicians’
behaviour. Evidence shows that point-of-care (POC) alerts have mixed effects or lead to small
or modest improvements in provider behaviour, processes of care and patient outcome [255]
[257] [258] [259] [260]. Some studies established that systems where clinicians are required

to respond were more likely to have a positive effect [257] [259]. In the USA, prompts in
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primary care were associated with a five-fold increase in hepatitis C virus screening rates
among adults born between 1945 and 1965 from 28 percent in the 3 years before to 72 percent
in the year after implementation [261]. However, this study only provided the before and after
information and did not model trends in testing. A cluster RCT in primary care patients in Spain
found that use of alerts resulted in a non-statistically significant increase in participation in a
colorectal cancer screening programme in primary care patients [262]. Furthermore, a
retrospective cohort study to evaluate the impact of prompts for HIV testing in primary care in
the USA found an increase in HIV tests from 15.3 percent to 30.7 percent after the introduction
of a reminder (RR 2.02, 95% CIl 1.95-2.09, p<0.0001) [116]. A prospective interventional
study in Barcelona revealed an increase in requests for HIV test from 12.6 percent in 2013
before the introduction of the prompts to 35.6 percent in 2015 followed by a decrease to 17.9
percent after removal of the prompt in 2016 [263]. A cluster randomised clinical trial in
Catalonia showed a 20.6 percent improvement (OR 1.29, 95% CI: 1.25-1.34) in reminder
resolution rates with the use of electronic point-of-care reminders in primary care versus
monthly feedback [264]. A prospective interventional study conducted in Catalonia on 51
primary healthcare centres discovered that point-of-care alerts increased HIV testing in men
(OR 1.26, 95% CI: 1.04-1.52), in patients aged under 50 years (OR 1.77, 95% CI: 1.33-2.38)
and OR of 1.51 (95% CI: 1.20-1.92) in patients diagnosed of indicator conditions that were

not sexually transmitted infections nor AIDS-defining illness [265].

This evidence showed variations in effectiveness of reminders in primary care. These
variations could be due to facilitators and barriers affecting how healthcare providers act on
electronic alerts or prompts [266] [267]. Factors highlighted as the barriers to adherence and
outcomes include design features, clinicians’ views, characteristics of the reminder, whether
prompts were part of the clinician’s workflow and the healthcare setting [257] [258] [268]. An
analysis of data from an electronic prompt system in paediatric clinics in the USA found out

that some clinics and physicians were more likely to address prompts than others, more likely
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for younger children and for more serious health issues [269]. This study also found that
physicians were likely to respond when prompts were at the top of the page [269]. Another
study on electronic prompts in English cardiology wards found “that targeting, timing and
additional features of alerts are critical factors in determining whether they are acted on or
overridden.” [270]. Additionally, other studies showed a decrease in utilisation of alerts with
increased number of reminders, overall patient complexity and increased number of repeated
reminders [271]. Most of these studies were quantifying the magnitude of the effectiveness of

POC alerts (ranging from 10 percent to 5-fold) [261] [262].

The interactions between the alerts and their environment that form the barriers and facilitators
are likely to be complex. Clinicians are the main players that determine the success in
utilisation of POC alert. This study aims to explore clinicians’ views on factors that facilitate or
impede them from acting on clinical decision support (point-of-care alerts) in primary care.
Addressing some of the concerns could increase uptake of HIV testing in primary care through
the use a point-of-care alert, which prompts HIV testing [210]. A scoping search identified no
studies specifically addressing the use of prompts in relation to HIV testing. However, the
barriers and facilitators to point-of-care alerts for diagnostic tests for a chronic condition are
likely to be similar, irrespective of the condition. The differences between HIV and other
chronic conditions that should be considered pertains to sensitivity of HIV and the institutional
factors affecting access to HIV testing discussed in section 1.11. Therefore, the aim of this
review was to understand barriers and facilitators to use of point-of-care alerts or prompts for
diagnostic testing for chronic conditions, as this is likely to be applicable to diagnostic tests for

HIV.
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5.3 Methods

The steps of this systematic review for qualitative studies included search for articles, selection
of studies that address the review question and met the criteria, and extraction and synthesis
of data using thematic mapping. The protocol for this review adhered to the requirements of
Preferred Reporting Items for Systematic Reviews and Meta-analyses Protocol (PRISMA-P)
[139] [272]. The protocol was registered with PROSPERO (ref CRD42021230295). This
systematic review conformed to the requirements of the Enhancing transparency in reporting

the synthesis of qualitative research (ENTREQ) statement.

5.3.1 Research question

This systematic review aimed to identify and summarise evidence on barriers and facilitators
to primary care clinicians acting on point-of-care alerts for diagnostic testing intended to

change clinician behaviour.

5.3.2 Population, phenomenon of interest and context

Studies were eligible if the participants were primary healthcare clinicians. Both General
Practitioners (GPs) and nurses, were included irrespective of specialty, number of training
years and professional level. In cases where professional roles are not specified, the reviewers
contacted the authors for clarification. To ensure applicability of findings to primary care
settings in the UK, the only studies included were those undertaken in developed countries in
Europe (European Union and European Free Trade Association nations) and North America
(USA and Canada), Australia and New Zealand. The phenomenon of interest was point-of-
care alerts intended to change clinical decision-making. Alerts or prompts included reminders
for recommended care, preventative communications and chronic condition management.

The POC alerts included reminders to undertake diagnostic tests or laboratory tests for
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diseases such Hepatitis B, Hepatitis C, thyroid disease and diabetes. These diagnostic tests
are all blood tests which are similar the diagnostic test for HIV. The outcomes were themes
on barriers and facilitators to utilisation of alerts or reminders including the characteristics of

the provider and the setting.

5.3.3 Study design

This review included qualitative studies, which were more suitable because they can explore
how clinicians view the application of point-of-care alerts [192]. This included those studies

that used methods of data collection such as:

e interviews (semi-structured or structured),
e focus group discussions,

e surveys that include free text comments,
e observation

¢ mixed methods studies if they include qualitative methods

These studies had qualitative methods of data analysis such as thematic and/or narrative

analysis. Previous systematic reviews of qualitative studies were also included in this review.

5.3.4 Search strategy

Studies were identified and reviewed via electronic searches of online research databases of
EMBASE (Ovid), MEDLINE (Ovid), CINAHL Database and The Cochrane Library (Wiley). To
reduce possible publication bias, additional searches were conducted on unpublished grey
literature search engine of Open Grey (SIGLE) and Google Scholar [142] [143]. Additional
searches were conducted on abstracts or conference proceedings using Web of Science
Conference Proceedings Citation Index (CPCI) and examination of reference lists from studies
included in the review (reference searching) [143]. References were searched and stored

using the Refworks referencing software programme hosted by the University of Birmingham.
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The review included studies published in any language (English and non-English) to minimise
publication bias. Studies covered in this review were those conducted and published in the
past 20 years when the use of electronic patient records (EPRS) in primary care practices

gathered momentum [273].

5.3.5 Inclusion/exclusion criteria

The studies included in this review were those that explore use of point-of-care alerts for
diagnostic testing in primary care. Those focusing on alerts for routine monitoring testing were

excluded.

5.3.6 Data analysis and synthesis

Titles or abstracts of the identified studies were assessed and pre-screened by two
independent reviewers to check if they addressed the review question. A meeting was
conducted by the two reviewers to discuss and resolve differences in selected articles. In case

of unresolved disagreements, a third reviewer was asked for their view.

The next stage was the retrieval of full articles included from selection by titles/abstracts. Two
independent reviewers assessed the suitability of the studies in relation to the
inclusion/exclusion criteria, using the full article. Another meeting was held to check if the

reviewers agreed on the final list of the selected studies.

Quality assessment of articles was conducted using Critical Appraisal Skills Programme
(CASP) checklist for qualitative research. Studies were graded as high quality, acceptable or
poor quality and those of low quality were included if the results were valuable to this review.

The results from the extraction process were collated using a data extraction form. The data
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extraction form was pilot tested on a few of the studies to determine suitability and reliability
and it was revised to include findings from the selected studies. Strengths and weaknesses of
the study, including sampling and non-sampling biases were documented. Any exclusion of

studies at this stage was documented.

There is a range of methods used in synthesising qualitative research namely: meta-
ethnography, grounded theory, thematic synthesis, textual narrative synthesis, meta-study,
meta-narrative, critical interpretive synthesis, ecological triangulation, framework synthesis
and 'Fledgling' approaches [274]. Some of the approaches are interpretive and are aimed at
developing theory from conceptual literature, for example grounded theory, critical interpretive
synthesis and meta-ethnography. On the other hand, other approaches are aggregative where
individual primary findings are summarised or they are treated as parts that can be put
together to make a whole, for example, meta-summary [274] [275]. Synthesis of evidence for
this systematic review employed thematic mapping to reveal characteristics that needs to be
addressed to increase utilisation of point-of-care alerts [145] [276]. This study used thematic
mapping, which is a hybrid approach between grounded theory and meta-ethnography that

can be used to address questions related to interventions [274].

Thematic mapping was done in three stages, and this involved: i) free line-by-line coding of
the findings of studies, ii) organising 'free codes' into 'descriptive’ themes (related areas) and
iii) development of 'analytical’ themes [276]. The analysis adhered to the requirements of the
PRISMA approach and a PRISMA diagram is included, showing the number of studies

considered at each level of screening and assessment [139].
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5.4 Results

5.4.1 Selection procedure

A search from the databases (Medline, Cochrane CINAHL and EMBASE) and the grey
literature (SIGLE, Web of Science and Google scholar) returned 902 hits, of which 89

duplicates were removed and 813 articles were pre-screened, summarised in Figure 5.4-1.

Figure 5.4-1: PRISMA 2009 Flow Diagram
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After review of titles and abstracts the reviewers selected 34 articles which considered the
research question (including the population, phenomenon of interest and setting) and the

period of publication, Appendix 16-A. There were no unresolved disagreements following

discussion.

Full text articles were retrieved. All articles were in English; hence no translation was required.
After reviewing the full text using Appendix 16-B selection criteria, the reviewers agreed on 13

articles and there were no unresolved disagreements.

5.4.2 Quality of studies

All 13 qualitative studies were of acceptable standard, of which eight were of good quality, in
terms of participant recruitment, detailing of data collection and analysis, consideration on
ethical issues (including consent from participants) and how they dealt with interviewer bias.
The other five articles were not clear about the aim of the study, did not justify the use of a
gualitative methodology and some did not include the ethical approval and participant consent
(Appendix 17). However, all 13 articles were included in the review since they were all valuable

to the research.

5.4.3 Study characteristics

The 11 qualitative and two mixed method studies were conducted in UK (four studies), Finland
(two studies), Australia (two studies), Canada (one study) and USA (four studies). The number
of study participants (GPs and Practice Nurses) ranged from 9 to 39. Of the 13 studies, eight
employed semi-structured interviews as the data collection approach, Table 5.4-1. Most of the
studies (11 of them) analysed data using thematic analysis and the other two used directed

content analysis or deductive content analysis.
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Table 5.4-1: Data extracted from selected studies

Author Title Setting Number  of Study Data Data Findings highlighted in Strengths/weaknesses
(Year) participants design collection analysis Results Discussion
Peiris An electronic Australia 21 Mixed In depth Thematic ~ Systematic provision of care Scientific design and Self-selective sampling method of

(2009) clinical decision methods interviews analysis Risk Communication by functionality of the tool GPs introduce bias since the
support tool to clinicians improves Integrating the tool in routine participants are those that
assist primary Challenges for Implementation workflow, might actively contribute to the
care providers in in Routine care automation of decision future tool development.
cardiovascular support, Findings were similar to results
disease risk Offer recommendations, not from other Australian literature.
management: assessment
development and Limit data entry
mixed methods
evaluation

Dikomitis Embedding UK 23 Qualitative Semi- Thematic  Interactional workability: Make CDS fit for purpose Self-selecting sampling:

(2015) electronic structured analysis integration into GPs’ interviewed GPs were ‘keen’
decision-support telephone computer systems, and/or interested in cancer
tools for interviews facilitators and barriers in the diagnosis therefore were not
suspected cancer use of the tools and influence representative.
in primary care: a on referral behaviour
qualitative study Relational integration: GPs’
of GPs' understanding of the CDS
experiences implications and compatibility

with existing guidelines

Skill-set workability: training on
new tools and use of CDS in
everyday practice
Short (2004)  Barriers to the West 15 Qualitative ~ Semi- Thematic ~ Limited skills and confidence in  The ability to print Not representative of GPs with

adoption of Midlands, structured analysis IT information for both less IT exposure because the
computerised England interviews GP understanding of risk patient notes and for participants were T
decision support Time pressures in primary care patients to take away enthusiasts.
systems in Barriers arising from infrequent would further enhance the
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general practice
consultations: a
qualitative study
of GPs'
perspectives

use

Concerns about patient
reactions to use of a support
system

value of any aid.



Author Title Setting Number  of Study Data Data Findings highlighted in Strengths/weaknesses
(Year) participants design collection analysis Results Discussion
Chase Clinical Decision USA 35 Qualitative Semi- Thematic  Priority for health issue in Evidence that CDS No statistically significant results
(2017) Support and structured analysis question improves outcomes, but the study was a starting
Primary Care interviews Perceived potential costs, workflow point for future research
Acceptance of Clinician lack of knowledge integration
Genomic Need for evidence
Medicine Cost concerns
Work flow issues
Current implementations and
priorities
Harle Information Needs  USA 10 Qualitative ~ Semi- Thematic  Information Needs Need for reference The study is relevant to the
(2018) and Requirements structured analysis Ideas representing potential information or knowledge broader literature exploring
for Decision individual decision support concepts resources clinical information needs.
Support in interviews & and guide detailed design of  Desire for context related to  Increases representativeness by
Primary Care: An a workshop decision support solutions many clinical information using a heterogeneous
Analysis of elements needed sampling approach thereby
Chronic Pain Care interviewing clinicians from
three health systems in urban
and rural areas.
Dryden Provider Cambridg 9 Qualitative Semi- Thematic  Logistical Issues such as Providers should believe Purposeful sampling may not fully
(2012) perspectives on e, structured analysis inappropriate alerts that their actions have an represent all the paediatric
electronic England interviews Appropriateness of use of HIT impact on their patients’ providers
decision supports for Obesity Care health outcome
for obesity
prevention
Wan (2012)  Qualitative Australia 22 Qualitative ~ Semi- Thematic ~ Provide a good reminder of Automatic provision of CDS  Not representative since only
evaluation of a structured Mapping patients’ risk factor as part of clinicians’ willing participants were
diabetes interviews information workflow. included
electronic Use of the tool in providing Provide recommendations,
decision support better quality of care to not assessments.
tool: views of patients. Location of decision making;
users Problems with the functionality and computer-based
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Author Title Setting Number  of Study Data Data Findings highlighted in Strengths/weaknesses
(Year) participants design collection analysis Results Discussion
Varonen What may help or  Finland 39 Qualitative Focus group Thematic  Facilitators The younger physicians had  Interviewed physicians came from
(2008) hinder the discussions  analysis Flexibility of the system; the most enthusiastic different parts of the country,
implementation of possibility to tailor for attitudes and older thereby increasing
computerised patients and possibility to physicians presented representativeness
decision support switch off the system more criticism. However, computer or technology
systems (CDSSs): reliable knowledge base and enthusiasts may have been
a focus group having trusted peers overrepresented.
study with developing the system
physicians Simplicity and ease of use
Concise reminders
Concise and tailored education
on the CDSS
Barriers
experience of imperfect health
care information systems
loss of own reasoning and
clinical autonomy
erroneous information: garbage
in-garbage out
Resistance towards change
Issues from poorly interacting
computer programme
Kortteisto Clinical decision Finland 28 Mixed Focus group Deductive  Content of the eCDS guidance e Perceived usefulness of Generalization (as with most
(2012) support must be methods discussions  content Functionality of the system eCDS guidance. qualitative studies) is not
useful, functional analysis Features related to e Inaccurate data in eCDS possible due to the sample
is not enough: a professionals system, which was not representative
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qualitative study
of computer-
based clinical
decision support
in primary care
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Author Title Setting Number  of Study Data Data Findings highlighted in Strengths/weaknesses

(Year) participants design collection analysis Results Discussion

Nair (2015) A Clinical Canada 13 Sequential Observation  Directed Graphical presentation of Use of ‘Think aloud’ Small sample size
Decision Support exploratory s content content i.e. layout, easy protocols provided Research done during
System for mixed analysis navigation and data entry specific critique and implementation of the tool
Chronic Pain method fields. suggestion
Management in approach (2 Clinical aspects of the CDS
Primary Care: rounds) e.g. quality of medication list
Usability testing Software functions i.e. ability to
and its relevance save and having broken links

Baron Recognition of the  USA 76 Qualitative Semi- Thematic  The Knowledge Resources - Perceived ineffectiveness in  Limited representativeness due to

(2017) Relationship structured analysis Promoted Consistency and provision of information the number and range of

Between Patients' interviews Standardization of Care practice sites and clinicians
Work and Health: and More Evidence to support how included.
A Qualitative observation the Clinical
Evaluation of the s Recommendations in the
Need for Clinical Knowledge Resources
Decision Support Would Improve Care
(CDS) for Worker Whether the CDS Tool
Health in Five developed saves time is an
Primary Care important factor in clinician
Practices acceptance

McParland  Differential Glasgow, 22 Qualitative Focus group Thematic ~ Current Practice Clinician’s Systems could improve Examined the attitudes of a

(2019) Diagnosis Scotland discussions  analysis current practice: history taking and variety of stakeholders in

Decision Support Attitudes to DDDSS documentation, integrate relation to DDDSS
Systems in Implementation Considerations with their workflow, and Bias as focus groups were only
Primary and Out- Provide access to the evidence provide point-of-care conducted in one area in the
of-Hours Care: A base access to a trusted central belt of Scotland, hence
Qualitative evidence base. only individuals able to travel to
Analysis of the Concerned about the venues participated.
Needs of Key deskilling of future doctors
Stakeholders in through the use of
Scotland DDDSS
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Author Title Setting Number  of Study Data Data Findings highlighted in Strengths/weaknesses
(Year) participants design collection analysis Results Discussion
Harry Barriers and USA 28 Qualitative Semi- Thematic  Intervention characteristics: Computerised automation, Bias because key informants
(2019) facilitators to (Minnesota, structured analysis Evidence strength and making the CDS more were employed by the
implementing North interviews quality, Relative advantage, patient-specific, healthcare system.
cancer prevention  Dakota, Adaptability, and Design CDS content; the CDS
clinical decision and quality and packaging system; and
support in primary ~ Wisconsin) Outer setting: Patient needs implementation of the
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care: a qualitative
study

and resources, external CDS into practice.
policy and incentives

Inner setting: - Culture,

Implementation Climate -
Tension for change,
Compatibility, relative
priority, organizational
incentives and rewards,

Readiness for Implementation -
Available Resources, access
to Knowledge and
Information

Characteristics of individuals -
Knowledge and beliefs about
the intervention



5.4.4 Thematic Analysis

Thematic mapping included free line-by-line coding of the findings of the studies, grouping the
‘free codes' into related areas and development of 'analytical' themes [276]. In some cases,
themes were further merged if the findings had associated process. In the end, the results
from the 13 studies fell under three overarching themes which looked at characteristics relating

to the intervention, person and the setting. The themes were.

i) Characteristics of the decision support tool
i) Features of the primary care setting
iif) Features related to users of the tool

5441 Characteristics of the decision support tool

A. Content and functionality of the decision tool

The content of the tool and its accompanying guidance significantly affected the utilisation of
the decision support tools [277] [278]. The other determinant was the range of computer
operations that should be run before the decision support tool comes up since issues with the
functionality of the tool software increases the time required to complete a consultation [277]
[279] [280]. A tool with good functionality improves ease of use and the performance speed of

the computer [277].

There was generally a problem with the functioning of the electronic patient record system

... yes, big problems with the computer.” [277].

“It may be problematic if the current system does not function adequately and then CDSS is
added on ... We would need one standard, one functional programme that would serve

adequately ..." (male, primary care)” [281].
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Clinicians with previous experience with poorly performing computer programmes or
dysfunctional computer systems increased resistance towards the use of new tools [282].
Usability of the tool is affected by the software functions and the whole system used, including

the ability to save time and whether there are broken links during implementation [278] [283].

B. Design quality and packaging

The way the CDS was designed affected its use [278] [280]. This also covered how the CDS
was graphically presented in terms of its layout, how it was navigated and whether manual

data entry fields were required [283].

“Surely, what we would want would be a user friendly system where you have the information

you need with just a few clicks . . .” (female, secondary care)”’ [282].

Some clinicians highlighted that some decision support tools end up causing duplication of
work with what the clinic staff would have done anyway whether the CDS was implemented

or not.

Is it going to be duplicating everything that they’re [clinic staff who identify patients due for

screenings before a visit] doing already, | wonder?” (ID 132)” [278]

Packaging of the CDS and any guidance that accompanies the tool had an impact on its
adoption [277]. Furthermore, the location of the tool on the screen also affected its utilisation
with some clinicians preferring the reminders to be in a visible position or on the left side of

the screen [277] [282].

‘Reminders’ position on the left side of the screen.’ [277]
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“The reminders should be behind one button, visible if you want them . . .” (female, primary

care)” [282].

C. Relative advantage and Adaptability

Simplicity and easy navigation positively or negatively affected utilisation of CDS [277] [282].
The CDS should be flexible such that it can be tailor made for individual patients and should
have an option to switch it off [282] [278]. The CDS should have accurate data and should be

appropriate for the health issue in question for it to be fit for purpose [277] [281] [284].

“What is the most important thing is that the system is simple, not complex as the current

ones that are developed by engineers ..." (male, primary care)” [282].

Appropriateness of the CDS ensured that the reminders were concise, thereby improving good
patient’s risk information and providing better quality of care to patients [279] [282]. The other
facilitator to use of CDS was the ability to provide recommendations [279]. Additionally,
providers should believe that their actions in using the CDS have an impact on their patients’

health outcome [284].

D. Confidence in CDS development

Clinicians wanted to understand why the tool was developed and its purpose, and some of the
participants said this information should be in the accompanying documents and guidance

[281].

“You wouldn’t really use it without knowing what or how it was developed, why it was

developed, and what it was for’. (GP/20)” [281].
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Additionally, availability and access to the concepts and guide documents showing the design

of the CDS increase its acceptability by clinicians [285].

E. Evidence on effect of tool

The need for evidence, in relation to potential in improving care and the effect of the CDS on
costs, were raised as a barrier to the utilisation of the CDS [286] [287]. The quality and strength
of the evidence improved utilisation of the CDS [278]. This included inaccurate information or

other similar alerts being provided to the clinician [278].

“'m a little wary of it but I'm also excited because | think it will help us get closer to having an

individualized plan for people that really is about who they are.” [287].

“Because if it’s pulling inaccurate information or there’s three [EHR alerts] that are firing about
the same thing and there’s so much overlap, that’s going to be a point of frustration and

ultimately, people will just wash their hands of it.” [278].

Furthermore, the clinician’s perception on the potential and usefulness of the CDS and the
accompanying guidance facilitated or was a barrier to the utilisation of the CDS [277] [286].
This can be addressed by providing education on how the tool was developed and providing

access to evidence on its potential [282] [279].

“l think it does require a fairly good introduction, introductory session to show where the
effectiveness of the tool can, can come in, where you can benefit from this and how to fit it

into a consultation. -GP0101” [279]

F. Save on time and cost

CDS which reduce costs and save time are easily accepted by clinicians [286] [287, 288].

Time was also saved if the CDS had minimal data entry and considered the time pressure in
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primary care [280]. Lengthening of consultation time due to the implementation of the CDS

was found to be a barrier to use [279].

‘Do we make it part of the appointment and give ourselves a little more time so we can
discuss it? That’s the tough part, just trying to work it in, because you’re already going over

on most of your appointment slots anyway.” [278].

““Most GPs are wary of these types of decision supports in terms of the time they take. It
seems like a relatively trivial amount of extra time . . . (but it) becomes a major barrier unless

it is going to make a dramatic difference.” GP03” [288]

5.4.4.2 Features of the primary care setting

A. Primary care priorities

The relative priority of the health issue and how the implementation of the CDS is valued affect
the use of the tool by clinicians [278] [286]. Additionally, the relevance of CDS needs to align

to organisational and external policies, rewards and incentives. [278].

“We can'’t do everything...right now the priority is to make the system work for us | think we

are working too hard for it.” [286].

Some of the priorities for general practices were not well planned at system level, thereby
affecting the implementation of the tool at ground level [278].
“There’s so many different initiatives and so many different changes that it's hard to keep

them all straight if you’re doing four or five changes at once.” [278].
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B. Communication and Knowledge

Some of the CDS were seen as contributing to knowledge and communication. The literature
highlighted that the CDS provided access to knowledge and information which was a vital
resource in improving patient care [278] [285]. Some participants highlighted that the CDS and
its accompanying guidance provided knowledge resources as an evidence base [289].
Furthermore, CDS promoted consistent and standardised care to patients [280] [287].
Implementing some of the tools improved communication of risks among clinicians and also

improved sharing of patient needs [280] [278].

“I think it’s useful to us.... It’s basically like a mini audit. So, anything that makes you look a
little bit deeper at the person sitting in front of you is always worthwhile.... [Interview 19:

Male AMS GP 40-49 years]” [280].

Additionally, beliefs and attitudes towards the CDS and its functions affected its utilisation
[278] [279] [289]. The other factors were resistance to change, clinicians fearing loss of own
reasoning or clinical autonomy due to reliance on the CDS and clinicians feeling that the CDS

was taking attention away from the patient [282] [281].

“Does it mean that you are even more closely tied with the computer, and the patient sits
quietly behind your back? There is also risk that you stop using your ‘clinical eye’, touching

and listening to the patient’ (male, secondary care)”. [282].

“There’s a dichotomy between the very useful information that’s on the computer, and
actually, you know, sort of, looking at the patients, and giving them, you know, proper

attention, as they perceive it, you know’. (GP/15)” [281] .

However, some clinicians raised concerns that the use of CDS might deskill future doctors

[289]. Studies also mentioned the effect of the tool on referral behaviour and how the GPs
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were concerned by the patient’s reaction to them using a support tool [281] [288]. Other

studies found that GPs had to understand the risk and implications of the CDS [281] [288]

C. Compatibility

The CDS must be compatible with the practice’s Information Technology (IT) system and
existing guidelines [278] [281] [289]. This also involved how the CDS was implemented in
practice [278]. Other factors were unwillingness to change and the culture of the practice and

the healthcare system [278].

D. Integration and automation into routine work

An easily adopted CDS should not add more into the clinician’s workload or should not
interrupt in any way with clinical work, rather it should be integrated with clinician’s routine
work [280] [281] [286] [289]. The computer system used by the CDS should also be integrated
into the GPs’ computer systems [281]. In addition to integration of the CDS with the clinician’s
computer system, the automation of the CDS in the clinicians’ workflow increased utilisation

of the CDS [278] [279].

“I think this issue of the computer resources is important. It’s got to be something that
becomes a regular part of your practice, really. So, from that point of view, certainly the IT

people ought to sort that side of things out’.” [281].
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5.4.4.3 Features related to users of the tool

A. Limited skills and confidence

Ability and confidence in using IT was highlighted as a factor in the adoption of a computer-
based tool [288]. Some clinicians struggle with their computer system and a CDS would be an

additional challenge [288].

“It doesn’t matter how useful it might be, because it has a computer attached to it makes it

unusable. That applies to computerised systems full-stop.” GP05” [288]

“It’'s maybe another skill set in terms of just, you know, getting used to using the apps, isn’t
it. Ask everything we would ask normally. Transfer it on . . . You just need to get really slick

at it” [Amanda, Trainee ANP, HCP Group 1]” [289]

The other skill-based factor was clinicians’ lack of knowledge on the CDS which can be
facilitated by concise, accessible and tailored education or training on the new CDS and how

it can be used in everyday practice [282] [281] [286].

“It [the WebEx] was really long and drawn out is the honest answer; | think it was half an
hour or an hour, | can’t remember. Yes, but actually there was a good eight minute slot that
was brilliant that just explained it all, so | would be tempted | think from watching that thing it

made a big, eh, it was really useful’. (GP/6)”.

Infrequent use of the CDS was also found to be a barrier to its use [288]. One study highlighted
that enthusiasm towards the CDS came from younger physicians while the older physicians

presented criticism [282].
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B. Accuracy

Some clinicians felt that having a system in place might improve history taking and
documentation [289]. The clinician’s use of the CDS might be affected by the experience they

had with an imperfect and an ineffective healthcare information system [282] [287].

However, a CDS developed by peers was easily accepted by clinicians [282]. This would also

allow the use of ‘Think aloud’ protocols that provided specific critique and suggestion [283].

C. Training on the tool

Concise and tailored training on the CDS was a facilitator of its utilisation [282]. Some of the
participants felt that e-learning was not an effective method of training as in-person training

[278].

“I think your best way to approach it personally would be, in a family practice setting at least,
is for you guys or whoever is bringing it out to come to both a section meeting [PCPs] and a

staff meeting [nurses and rooming staff].” [278].

5.5 Discussion

This study established that the characteristics of a CDS tool affect its utilisation in relation to
ease of use, position, functionality and whether it will add value in terms of relative advantage

as well as saving time and reducing costs.

How the CDS was developed and how it will be used influences its utilisation. It is easily
adopted if it was developed by peers, can be integrated into the users’ workflow and

compatible with the users’ computer system so that it does not interfere with everyday work.
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Furthermore, the CDS should fit with the local priorities of the general practice as well as

external policies and incentives.

The study also showed that a CDS could be more easily adopted if it has accompanying
guidance and accessible training. The method of training depends on users’ preferences and

time required, with some participants not preferring e-learning.

5.1 Strengths and limitations

The findings from this systematic review showed a wide range of factors that should be
considered when developing a POC alert for HIV. Some of the findings such as design
features, clinicians’ views and characteristics of the reminder were identified in literature on
guantitative studies discussed earlier in the background [257] [258] [268]. However, the
findings from this systematic review could be generalised in relation to transferability, which

means they can be extrapolated to other settings or conditions [290].

A limitation of this systematic review was that there might be further considerations required
due to differences in sensitivities between HIV and other conditions, including extra consent
needed for HIV testing as more discussion is required before consent is requested.
Furthermore, as with all qualitative studies, findings from this study cannot be generalised in
relation to extrapolation from selected participants to views from all primary care clinicians.
Further research is needed to test the effects of HIV or other sensitive POC alerts in primary

care.
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5.2 Conclusion

BHIVA highlighted the need to normalise HIV testing by integrating it into routine work so that
no consent would be required for blood tests and no additional costs are incurred [84].
Recommendation from this study was that in order to normalise a CDS for HIV testing, the
characteristics of the tool, the primary care setting and the characteristics of the users should

be considered during the development of the CDS.

The CDS tool for HIV should be straightforward and easy to use. It should not have many
technical features which affects performance of the IT system. Involvement of peers in the
development of the tool, especially those with interest in HIV increases confidence in use of
the tool. Additionally, confidence improves with availability of publication of prediction model
and possible benefits. Furthermore, decision makers are concerned that the tool does not add
more consultation time and it should save costs, including pathology cost. However,
consideration should be made on the cost of using the CDS and the total cost incurred by the

whole system when HIV patients are not diagnosed early.

In low prevalence primary care settings, HIV testing may not be a priority and HIV prevalence
in UK varies by country and region [291]. Therefore, the acceptance of the CDS tool could be
affected by the prevalence of HIV. However, HIV prompts could enhance knowledge by raising
awareness of HIV risk factors and make it easier for clinicians to raise questions on HIV
testing. This would be made easier if the HIV testing prompts are integrated into the general
practice’s routine work. Also, how users view the tool and their confidence and skills in using
the tool should be considered. This should include how confident primary care staff are in
raising questions on HIV testing and undertaking point-of-care testing. Attention should be

taken on additional training required by the staff on HIV tool.
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Users (clinicians) should be involved in the development of a point-of-care alert. The POC
alert should integrate well into primary care workflow and computer system, should not add
more consultation time and should save costs. This showed that the use of the POC/pop-up

alerts should be normalised into the routine work of primary care.

In summary, the development of the pop-up/POC alert should consider ease of use,
integration into routine work and increasing the confidence of the primary care on how to use

the CDS as well as how to do point-of-care testing.

5.3 Summary of chapter

In this chapter, evidence on clinicians’ views on the barriers and facilitators on utilisation of
POC alerts to prompt use of diagnostic tests were identified. It showed what should be
addressed to increase utilisation of HIV pop-up alerts (developed from the prediction model)

in primary care.
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Chapter 6: Discussion and Conclusion

6.1 Introduction to chapter

This chapter covers the implications of the findings from all the previous chapters on public
health and clinical practice. It also covers how the findings from the prediction models could

be implemented in clinical practice and recommendations for future research.

6.2 Summary of findings

6.2.1 Background to HIV in UK

HIV/AIDS has been declining in UK in relation to newly diagnosed patients (from 7,870 in 2005
to 2,766 in 2020). The effectiveness of ARTs has contributed to reduction of deaths from 1,720
in 1994 to 634 in 2020. As a way of reducing transmission and increasing the number of people
living with HIV under treatment, guidelines are recommending the expansion of HIV testing
from established settings (GUM clinics and antenatal clinics) to other settings including
primary care. Evidence shows that the involvement of primary care would increase HIV testing,

since almost all patients in UK are registered with a GP.

6.2.2 Predictors of HIV

The systematic review revealed that most of the predictors identified in the literature are
included in HIV guidelines in UK, USA and Australia. The predictors that were identified in
literature but not in the guidelines were, fever or chills or flu-like symptoms, cough, abdominal
pain, minor trauma, nausea/vomiting, rash, depressive symptoms, hyperlipidemia,
hypertension and diabetes. All the clinical conditions and comorbidities identified in the

systematic review are available in primary care records. However, some of the demographic
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and socio-economic predictors were not available in primary care records. Those available or
partly recorded in primary care include gender, age, sexuality, ethnicity and country of birth.
Deprivation, available from primary care records, could be used as a proxy for employment
status, poverty levels, education attainment and income. Lifestyle or behavioural factors
identified in the systematic review and available in primary care records were smoking status,
binge drinking or alcohol misuse, drug misuse, obesity, having contact abroad, personal and
sexual partners’ characteristics (multiple partners and/or partners misusing drugs) and having

gone through stressful events.

Descriptive analysis showed that most of the 8 demographic, geographic and socio-economic
predictors are poorly recorded in primary care records, apart from age, gender and region of
residence. Ethnicity and sexuality are poorly recorded in IMRD primary care records with
completeness of 43 percent and 0.2 percent, respectively. Completeness of deprivation is an
issue even in official data and it was 82.8 percent in IMRD. The other predictors were area or
country of birth (1.85 percent complete) and urban/rural classification of place of residence

(68.2 percent complete).

Descriptive analysis revealed that 10 lifestyle predictors were available in IMRD. However, the
frequency of some of the predictors could be a result of poor recording of such predictors in
primary care records. The factors include number of lifetime partners, patients having anal sex

and partner characteristics.

6.2.3 Recording of HIV

Qualitative research was conducted to find out if GPs disguise recording of HIV in primary

care records. It revealed that euphemistic terms potentially used by GPs are priority 0 (used

157



around year 2000), immune/immunity problem, blood-borne viral Infection, retroviral infection,
immunodeficiency and viral load. An exploration of IMRD dataset showed that only 0.2 percent
of patients in the dataset had the euphemistic terms recorded in primary care before HIV
diagnosis, hence euphemistic terms were not considered in the prediction model. To ensure
that the prediction model used HIV data consistent with official figures, an acceptable HIV
reporting was established by finding the period when the incidence of HIV from IMRD was
similar to the officially published data from the UK Health Security Agency. At national level,
the acceptable HIV reporting was in 2004, hence the prediction model used data from 2004 to
2017. The analysis of IMRD dataset at country level revealed that two practices in Scotland
and one in Northern Ireland had inconsistently higher incidence in some years, hence these
outlier practices were considered in the sensitivity analysis. At regional level, most of the
English regions had HIV incidence similar to the UKHSA published data except for London
and East Midlands, where incidence from IMRD was lower that the incidence published by
UKHSA. There was one practice in East of England which inflated the HIV incidence from

2004 to 2007 and this outlier practice was excluded is the sensitivity analysis.

The results from the qualitative study unveiled that, apart from HIV, there are conditions
disguised in primary care records. The conditions include symptoms of child sex abuse, mental

health including depression, domestic violence, termination of pregnancy and Hepatitis B.

6.2.4 Development and internal validation of HIV prediction model

The prediction model revealed that the demographic, geographic and socio-economic
predictors with significant association with HIV infection were gender, 25-34 years age group
and being of black and mixed/other ethnicity, deprivation and living in urban areas. Lifestyle
predictors were being a current smoker or ex-smoker, drug misuse and sexual contact abroad.

The clinical and comorbid conditions were Kaposi’'s sarcoma, pneumocystis carinii,
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progressive multifocal leukoencephalopathy, syphilis, Non-Hodgkin’s lymphoma, tuberculosis,
cerebral toxoplasmosis abscess, anal cancer or anal intraepithelial dysplasia, aseptic
meningitis/encephalitis, oral candidiasis, hepatitis B and C, blood dyscrasia, chronic liver
disease, depression and current STI (excluding syphilis) or any previous STI. The additional
significant predictors after exclusion of outlier practices (two in Scotland, one in Northern
Ireland and one in East of England) were 35-49 years age group and pneumonia. Pneumonia
was a predictor in the previous case-control study and the model results from this study tend
to agree once outlier practices were removed [35]. The predictors that were no longer
significantly associated with HIV infection, after excluding outlier practices, were deprivation

level 2, gender, smoking status and having sexual contact abroad.

Internal validation confirmed all the statistically significant predictors of HIV that were identified
in the original model. The results from the validation model were close to the results from the
original model, mainly due to robustness of the data used in the models. Sensitivity analysis
of the results showed that using a threshold less than 1%, more patients need to be tested to
get a reasonable number of HIV positive patients. For example, in high prevalence practices,
the sensitivity at a threshold of 0.5% was 32 percent, specificity at 85 percent, positive
predictive value of 0.33 percent (meaning testing 300 people result in one positive result),
negative predictive value of 99.9 percent, positive likelihood ratio of 2.2 and negative likelihood

ratio of 0.8.

6.2.5 Views on facilitators and barriers to use of pop-up alerts

If the prediction model is used and a point-of-care (POC) or pop-up alert needs to be
developed in primary care, views of clinicians on the use of the pop-up alert should be
considered. The main issues fall under three main categories namely, i) characteristics of a
POC alert, ii) features of the primary care setting and iii) features related to users of the tool.

The characteristics of the pop-up alert include the content and functionality, design quality and
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packaging, relative advantage and adaptability, confidence in CDS development, evidence on

effect of tool and saving on time and cost.

Features of the primary care setting include primary care priorities, communication and
knowledge, compatibility and integration and automation into routine work. Features related
to users of the tool include skills and confidence of the users, perception on accuracy of the

tool and availability of training on the tool.

6.2.6 Overall Summary

This study derived and internally validated a prediction model for HIV using a retrospective
cohort design and assessed the feasibility of using the model in providing a point-of-care alert
in primary care. The model developed and validated in this study could provide a risk score
which provides a predicted probability that an individual might be HIV positive in United
Kingdom and other countries with patients that experience the same signs and symptoms of
HIV/AIDS as those in UK (mainly developed countries). In addition to model development, the
study revealed factors that should be considered in implementation of the pop-up alerts in

primary care.

6.3 Contribution of this research

The case-control study conducted by Damery et al (2013) was the only HIV prediction model
developed in the past 15 years [35]. The case-control study only considered predictor
variables listed in the 2008 BHIVA guidelines but this research considered all demographic,
socioeconomic and clinical and comorbid conditions found in literature and in BHIVA

guidelines. The systematic review revealed eight clinical predictor variables found in literature
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which were not included in BHIVA guidelines. Of the 51 clinical predictors of HIV listed in

BHIVA guidelines, only 18 were found in literature.

The model developed and internally validated in this study identified 17 clinical and comorbid
conditions statistically associated with HIV as opposed to the 12 clinical conditions identified
by the case-control study [35]. Furthermore, the model identified demographic, socioeconomic

and behavioural predictors which were not included in previous prediction models.

The systematic review on barriers and facilitators to use of pop-up alerts identified the factors
that should be considered in developing HIV pop-up alerts. The factors identified fell under
characteristics of the decision support tool, features of the primary care setting and features

related to users of the tool.

6.4 Public health implications

Late diagnosis and transmission of HIV/AIDS is a public health issue worldwide and in the UK.
The number of newly diagnosed individuals and those diagnosed late, has been declining in
the UK but there are still pockets of high prevalence and late diagnosis (57) (61). People living
with HIV who are unaware of their status and those diagnosed late are at high risk of

transmitting the disease to others, making this a public health concern.

Public health teams in local authorities and in UKHSA are responsible for commissioning of
HIV prevention services since 2013 [292]. HIV prevention campaigns are aimed at preventing
HIV infection and transmission via programmes such as “education and information,
promoting safer sexual behaviour, facilitating access to HIV testing, increasing early diagnosis

and treatment, and a pre-exposure prophylaxis (PrEP)” [293]. This study identified some
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demographic, socio-economic, geographic and lifestyle or behavioural characteristics that
could be used to target these campaigns. Demographic and socio-economic characteristics
include being in the 25-34 age group, black and mixed/other ethnicity and deprived
communities. Lifestyle characteristics are substance misuse such as smoking and drug
misuse. Although some of the predictors of HIV infection revealed in the systematic review
(chapter 2) were not used in model development, public health should continue to use these
risk factors in prevention campaigns and facilitation of access to HIV testing. Such predictors

include sexuality, unsafe sex, partner characteristics and number of lifetime partners.

This research developed a prediction model that can be used to identify patients that are most
likely to be HIV positive in primary care. This approach would augment other alternative testing
routes recommended in BHIVA guidelines. This targeted testing approach is, however, less

resource intensive compared to mass testing.

6.5 Implications for clinical practice

6.5.1 Recording of predictors or risk factors of HIV

The official statistics categorise risk groups by sexuality, country of birth and ethnicity. This
means that more should be done in improving recording of such risk factors in primary care,
which would in turn improve the results of the prediction model. However, it should be noted
that recording of ethnicity has improved in recent years, and this could be due to incentives,
which were put in place between 2006/7 and 2011/12, with recording of ethnicity for new GP
registrants while ethnicity for older patients is not updated. On the other hand, recording of
sexuality is not incentivised in primary care and might not be acceptable to patients if they

consider it to be personal.
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Some of the lifestyle factors included in the prediction model were recorded once and not
updated in recent years. Although drug misuse was a risk factor of HIV, it could have been
more useful to find out if the association was dependent on whether drug misuse was recent
or not recent since some of the HIV positive patients had drug misuse recorded in the early
1980s. Thus, this research shows that primary care needs to consistently update lifestyle

characteristics since patients’ change behaviours over time.

6.5.2 Recording of HIV

It was believed that GPs might disguise recording of HIV in primary care records by using
euphemistic terms. One of the reasons for that was stigma and discrimination. This study
showed that there has been an improvement in recording of HIV in primary care, especially
compared to early 2000s and HIV incidence is similar to the incidence in UKHSA data. Most
GPs are using the recommended and permitted clinical codes listed by the sexual health

clinics.

The fact that about two thirds of the risk factors included in the model were recorded on the
same day as HIV diagnosis suggests recording issues of either the predictor variable or HIV
diagnosis, Table 4.5-13. This could mean that GPs were either recording a risk factor soon
after HIV diagnosis or they identify a risk factor and test for HIV on the same day. If it is the
later, then it means the GPs were aware of the need to test for HIV. However, this shows that
GPs should improve the recording of the conditions and other characteristics in the electronic

records.

6.5.3 Predictors of HIV identified in the prediction model

The prediction model revealed risk factors which could identify patients with high probability
of HIV infection, listed in Table 4.5-6. The predictors with strongest association with HIV
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infection were Kaposi’s sarcoma (hazard ratio (HR) of 171) and pneumocystis carinii (HR of
71). These were two of the three conditions which led to recognition of AIDS patients in the
early 1980s and they are still the predictors with highest probabilities. The other predictors in
the top 5 are progressive multifocal leukoencephalopathy with a HR of approximately 56, being

of black ethnicity with a HR of 10 and syphilis with a HR of approximately 11.

The predictors associated with risk of HIV infection with hazard ratio of 2 to 9 were Non-
Hodgkin’s lymphoma (NHL) with HR of 9, cerebral toxoplasmosis abscess with HR of almost
8, anal cancer or anal intraepithelial dysplasia with HR of 5, hepatitis with HR of about 5,
chronic liver disease with HR of about 4, aseptic meningitis/encephalitis with HR of 3, being
of mixed and other ethnicity with HR of 2.6, tuberculosis with HR of 2.3, drug misuse with HR

of 2.3 and contact abroad with HR of 2.

The rest of the predictors significantly associated with HIV infection were blood dyscrasia, oral
candidiasis, STI (excluding syphilis) or previous STI, herpes zoster, depression, deprivation

(high deprivation quintiles), lymphadenopathy, age group of 25-34 and being a female.

Patients are likely to accept an offer of HIV if the risk factor is clinical diagnosis such as
Kaposi’'s sarcoma, pneumocystis carinii, pneumonia, multifocal leukoencephalopathy,
syphilis, NHL, cerebral toxoplasmosis. A qualitative study on opt-out testing conducted in
Brighton revealed that patients felt judged if they are targeted due to their ethnicity or sexuality
unless it was clear that the tests were offered to all patients [77]. That means patients would
probably accept an offer for HIV test if the risk factors were behavioural such as drug misuse
and current smoker/ex-smoker. However, patients might not accept offer for HIV tests if the

risk factor is ethnicity.
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6.5.4 Utilisation of prediction model

The prediction model developed in this thesis is the second study to develop a prediction
model for HIV in UK primary care. The previous case-control study only considered clinical
conditions identified in HIV guidelines [35]. This prediction model will be useful once it is
packaged in a computer-based tool, developed with consideration to some of the barriers and
facilitators mentioned in chapter 5. It is also fundamental to increase awareness and training

of GPs on HIV testing [95].

As discussed in the first chapter, this thesis aimed at developing a model which would assist
in targeting of patients that might be offered HIV testing, based on their characteristics (socio-
economic, demographic, lifestyle and clinical conditions). This would help in meeting the
principle of screening which states that the target population for testing should be clearly

defined.

The discussion on the principles of screening in chapter 1 identified that 9 of the 12 principles
of screening are already met. The prediction model revealed that it is possible to test many
people for HIV and get an acceptable number of those that are positive. This approach is less
resource intensive compared to mass testing of all registered patients attending an

appointment.

6.6 Strengths and Limitations

6.6.1 Model development

This is the first retrospective cohort study which developed a prediction model using candidate
predictor variables found in literature (including guidelines). The prediction model used the

routinely collected IMRD primary care databases which is representative of the UK population.
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In addition, the strength of using IMRD, like all electronic primary care records is that it contains
great data with demographic, socioeconomic and clinical characteristics which were required
for prognostic research [126] [127]. The dataset was large and robust enough to provide
reliable findings. The closeness of performance results from the derivation and internal
validation dataset confirms that the data used was a large dataset. However, the trend of HIV
incidence in some UK countries and English regions were not consistent, which could be an

issue on unexplainable changes in patients’ demography for some practices.

The developed model was the first to consider all predictor variables found in literature and
HIV guidelines, which were available in primary care database or their proxies. However, some
of the variables (potentially important) were excluded from model development due to poor
recording in IMRD database. Inclusion of these variables if they are robust enough could
improve the results from the model. On the other hand, some of the studies selected in the
systematic review had small sample sizes which could result in inclusion of some predictors
that were supposed to be excluded. Results from studies with small sample size are unlikely

to be differentiated from variation by chance [294].

In addition to a wider list of predictor variables, the research considered a broader definition
of outcome variable, which included both confirmed and probable HIV identified through
euphemistic terms. The euphemistic terms identified were not included in model development
since they had a very minimal effect, with less than 1% of observations recorded before HIV
diagnosis. This could be a result of the fact that the qualitative study conducted in chapter 3
was not exhaustive enough as GPs were difficult to recruit. Hence, there was a possibility that
some of the HIV patients were excluded as a result of poor participation in the explorative
research. However, there is a possibility that increasing the participants for the qualitative

study could still provide no difference in euphemistic terms identified.
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Model development treated missing data as new categories while there are other methods
suggested in literature, such as multiple imputations [230]. These approaches could reduce
bias associated with the use of missing-indicator method, which was used in this study [229]

[230].

6.6.2 Views on the use of pop-up alerts in primary care

The systematic review on views of clinicians in the use of pop-ups revealed that there are
barriers and facilitators that should be considered when developing a pop-up alert. However,
there are no qualitative studies that were specific to HIV, and this could have a limitation on
professionals’ views in relation to institutional factors, which affect access to HIV testing
services, discussed in section 1.11. These include the ease at which clinicians feel about

discussing HIV testing with their patients.

Although the factors that should be considered in developing pop-up alerts were identified in
the systematic review, there was a limitation that they were non-HIV specific. The study would
have been more valuable and HIV specific if the study was a primary qualitative research on

use of HIV pop-up alerts.

6.7 Recommendations for implementation of model in a clinical

setting

Prior to implementation of the model in clinical practice, the prediction model should be
externally validated to evaluate how it fits in a different and independent population. This
should be followed by setting up of a threshold risk score which will be used in the pop-up or
POC alert. Alternative tools used by clinicians to evaluate the possible clinical utility or the
benefits of a diagnostic test, apart from the decision curve analysis should be considered

[246]. The alternative tools include Incremental Net Benefit (INB) and cost-benefit analysis
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[295]. Incremental Net Benefit (INB) is calculated as a function of costs for tests and

effectiveness (measured by life-years gained) [295].

A feasibility study to find out if the risk score is viable to use in primary care should be
conducted [296]. This should include studying how the risk score will impact on patient
outcome, in addition to the effects on clinicians’ decision making [297]. A risk analysis should
be performed before implementation of the risk score in primary care. This could improve the

implementation process, if possible, risks or malfunction are identified early.

To be effective, computer decision tools must be used, and the use of the tool is affected by
views of clinicians on the potential of the tool and how it was developed. This requires training
on the functionality of the tool and how it was developed. Furthermore, the development of a
pop-up alert should involve a multidisciplinary team with relevant knowledge on HIV or model

development or IT, such as model developers, clinicians and IT specialists [298].

6.8 Work undertaken to have model incorporated in GP

systems.

The HIV model could be combined with some of the pilot studies and trials conducted in UK
primary care. An example is the Rapid HIV Assessment (RHIVA) trial where nurse-led
screening of HIV testing in primary care was promoted [110]. Although this study did not use
a prediction model, hence incorporating the prediction model as a POC alert could improve
targeting of patients that are offered HIV testing. Other pilot studies conducted in other
countries could be adopted in UK. One example of such studies that could be adopted into a

pilot study in UK is a prospective interventional study conducted in Spain, which involved 51
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primary healthcare centres [265]. This study incorporated HIV POC alerts using HIV indicator
conditions, similar to the POC alerts that could be produced from the prediction model

developed in this research.

Alternatives to requesting primary care clinicians to directly offer HIV testing to patients should
be investigated and if possible, successful adopted. Such alternatives include mail-out HIV
testing and self-collection/self-testing. These options would be improved by using the
prediction model for targeting of patients with above the threshold risk score. In UK, a strategy
for sexually transmitted infections to self-test is already in place, requesting patients to self-
test using a home self-testing kit [299]. This strategy could be expanded with the incorporation
of the HIV POC alert in targeting patients. One example of the alternatives to HIV testing is
the mail-out pilot study conducted in USA where patients were allowed to order a rapid HIV
self-testing through a request form on a secure website [72]. Patients received “In-Home HIV
self-test kit, prevention materials, and documentation of local resources” and were requested
to self-report results as a response to an email [72]. A similar example is the intervention which
was scaled up in USA during Covid-19 pandemic, as part of telemedicine models [300]. In this
self-testing model, the patient decides and order a test online, collect specimen using
accompanying instructions to self-test and report results when they contact a clinician [300].
Another model of “home sampling for testing, combined with treatment and sexual health

counselling” was piloted in Maastricht, Netherlands [301].

6.9 Recommendations for future research.

This thesis developed and internally validated a prediction model for HIV using primary care
records. Further research is required to externally validate the model, to ensure that it is robust
enough for implementation in practice. External validation requires using another primary care

database to find how the model fits in compared to findings from IMRD database. External

169



validation could be temporal (using different time periods) or geographical (different locations,
including primary care data from other countries or other UK databases covering different GP
practices, such as QResearch, ResearchOne, CPRD Aurum and SAIL (Wales) [302]. External
validation of this model is more suited to developed countries mentioned in chapter 2, those
countries with HIV infected population with same predictors as UK due to reasons mentioned

in section 2.2.5.2 [7] [12].

More research is required if this model is adopted in other developing countries, such as those
in Africa and Asia. Further research includes a review of predictors of HIV in these countries
and understanding available databases (including how predictors are coded/recorded). Some
of the countries have initiated electronic health records, such as Resource and Patient
Management System (RPMS) in India while other countries such as South Africa do not have
electronic patient records due to “complex infrastructure, network requirements and user

resistance” [303] [304].

Prior to implementation of pop-up alerts, more research should be conducted to determine if
GPs are interested in using HIV pop-up alerts. This could be followed by a pilot study on

implementation of pop-up alerts to find whether HIV pop-up alerts are acceptable.

The data not well recorded in IMRD database included sexuality, country of birth and
deprivation. Sexuality is a personal characteristic, and more research can be done to
determine acceptability of recording such information in primary care records. The research
could look at the clinicians’ views and patients’ perspective as well as understanding how such
data is collected in other data collection programmes. Information on country of birth is another
characteristic which is poorly recorded in IMRD database. More research is needed to

understand why the data is not recorded and how the situation could be improved. From the

170



analysis on deprivation in section 4.5.1.2, it seems there is an improvement in recording of
deprivation in primary care records over the years. Further research could explore how

recording of deprivation in primary care records could be improved.

This research looked at using the prediction score in primary care to increase HIV testing.
Apart from improving HIV testing in primary care, BHIVA guidelines recommended alternatives
including increasing HIV testing via self-sampling ordered online. This could be improved if
patients have a tool that assist them in self-identification. Hence, it would be useful to
understand if patients are willing to use a prediction tool that aid them in self-identifying
themselves for HIV testing. Therefore, further research is required to ascertain whether a
prediction model could be developed for use in a website or App for patients to self-identify if
they are at high risk and require to self-sample. There are at least two options that can be
researched on including 1) use primary care data to identify patients at risk and then send
them a self-testing kit, 2) give patients access to an app or website to enter their characteristics
(age, sex, ethnic group, other information including clinical data) and if they meet certain
criteria, they can be offered a self-testing kit for free and 3) combine the two options above,
where primary care data is used to identify patients, send a link so that the patients can
anonymously enter their own risk factors to a website, ask them to order test kits and then

enter HIV test result.

The first option has the following advantages and disadvantages:
Advantages

1) Using existing primary care data and the model from this research that is already developed.

This option utilises existing primary care databases such as IMRD or CPRD, and the model
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developed in this research (after external validation). The second option would require

developing a new model that can be used by patients.

2) Not relying on patients being proactive. The GPs identify patients and recommend HIV
testing while the second and third options require patient involvement in the identification

process.

3) Almost complete coverage of UK population. The model developed in this research could
be applied to primary care in the UK because it was developed using UK population.
Additionally, it would cover almost all patients in UK since nearly all the UK population is

registered with a GP [114].

Disadvantages

1) Missing or under-recorded important information on risk factors such as sexual behaviour,
drug misuse, ethnicity and country of birth. As shown in section 4.6.1.1, some risk factors are

not always recorded in primary care records and might affect the performance of the model.

2) Increased staff time/cost. Implementation of this option will increase the consultation time
and cost since clinicians have to discuss with patients about HIV testing in addition to booked

consultation time. Additionally, there are pathology costs involved with HIV testing.

The advantages and disadvantages of second options are:

Advantages

1) Patients can enter complete information on important risk factors which they may not want
to disclose. A study on use of computers to enter alcohol intake and another on antenatal
problems revealed that patients shared honest information with a computer more than they

did with clinicians [305] [306].
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2) No need for consultation in primary care prior to test. Patients enter symptoms in the App

and act on the results without consultation with their GP.

Disadvantages

1) Data in primary care is not included (might be relevant but patient may be unaware). The
App will not have access to primary care records and patients will enter the symptoms they

can recall.

2) Patient needs to be proactive and go to website or app to enter data. This option relies on
patients’ willingness to find out if they have HIV or not and might not be as successful if patients

are not proactive.

3) There is no validated prediction model for this option. There is no model developed and
validated for use in a patient App. Hence, more research would be required to develop and

validate the model and in developing the App.

Development of a patient facing tool should consider the findings from a qualitative study on
efficacy of HIV-related mHealth interventions, which include “avoid an exclusive focus on HIV,
be tailored and personalised, come from a trusted source, allay fears and focus on support

and health benefits” [90].

6.10 Conclusion

The aim of this thesis was to develop and internally validate a prediction model which could
be used in targeting patients likely to be HIV positive in primary care that should be offered a
test. The research identified predictors of HIV recorded in electronic primary care records,
which could be used in developing point-of-care or pop-up alerts. The top five predictors

associated with a risk of HIV infection identified in the prediction model were Kaposi’s
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sarcoma, pneumocystis carinii, progressive multifocal leukoencephalopathy, being of black
ethnicity and syphilis. The use of pop-up alerts from the prediction model satisfies the principle
of screening for HIV testing in primary care, which requires that the target population for testing
should be clearly defined. The thesis further identified factors that should be considered during
the development of the pop-up alert. This would assist in satisfying the principle of screening

which requires coordination and integration of the testing programme in primary care.
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Appendix 1: Screening criteria

Appendix 1-A: Screening stage 1 criteria

Screen using the title/abstracts and find out if studies fit the eligibility criteria
Eligibility criteria
1. The exposure of the study are risk factors or characteristics associated with HIV
infection
e demographic,
e socio-economic or
e clinical
2. The outcome of the study is
e Human Immunodeficiency Virus or HIV or Acquired Immuno-deficiency
Syndrome or AIDS

3. Published 1995 onwards

4. Reviews, cohort studies, case-control, RCTs

Exclusion criteria

1. Non-human studies.
2. Children (under 18) only
3. Non-HIV diagnosis

4. Setting is developing countries only
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Appendix 1-B: Screening stage 2 criteria

Screen using the whole article and find out if studies fit the eligibility criteria
Eligibility criteria
1. The exposure of the study are risk factors or characteristics associated with HIV
infection

e demographic,

e behavioural

e sOcCio-economic or

e clinical

2. The outcome of the study is

Human Immunodeficiency Virus or HIV or Acquired Immuno-deficiency Syndrome or

AIDS

3. Published 1995 onwards

4. Reviews, cohort studies, case-control, RCTs

Exclusion criteria

5. Non-human studies.

6. Children (under 18) only

7. Non-HIV diagnosis or post HIV diagnosis
8. Setting is developing countries only

9. Studies on Health care or treatment
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Appendix 2: Quality Assessment

Article ID
Al
year
1 - Cohort Study
2 — Case Control Study
Study design | 3 —Guideline
1.1. The study addresses an appropriate and clearly focused
question. [i] Y/N/CS
1.2.1 The two groups being studied are selected from source
populations that are comparable in all respects other than the
factor under investigation. [ii] Y/N/CS/DNA
1.2.2 The study indicates how many people participated, in each
of the groups being studied. [iii] Y/N/CS/DNA
1.2.3 The likelihood that some eligible subjects might have the
outcome at the time of enrolment is assessed and taken into
account in the analysis.[iv] Y/N/CS/DNA
1.2.4 What percentage of individuals or clusters recruited into
each arm of the study dropped out before the study was
completed?[v] Y/N/CS
1.2 COHORT I1.2.5 Comparison is made between fl..I“ participants and those
STUDY ost to follow up, by exposure status.[vi] Y/N/CS
1.2.6 The outcomes are clearly defined.[vii] Y/N/CS
1.2.7 The assessment of outcome is made blind to exposure
status. If the study is retrospective this may not be
applicable. [viii] Y/N/CS/DNA
1.2.8 Where blinding was not possible, there is some recognition
that knowledge of exposure status could have influenced the
assessment of outcome.[ix] Y/N/CS
1.2.9 The method of assessment of exposure is reliable.[x] Y/N/CS
1.2.10 Evidence from other sources is used to demonstrate that
the method of outcome assessment is valid and reliable.[xi] Y/N/CS/DNA
1.2.11 Exposure level or prognostic factor is assessed more than
once.[xii] Y/N/CS/DNA
1.3.1 The cases and controls are taken from comparable
populations.[xiii] Y/N/CS
1.3.2 The same exclusion criteria are used for both cases and
controls.[xiv] Y/N/CS
1.3.3 What percentage of each group (cases and controls) | Cases %:
participated in the study?[xv] Controls%
1.3 CASE 1.3.4 Comparison is made between participants and non-
CONTROL participants to establish their similarities or differences.[xvi] Y/N/CS
STUDY 1.3.5 Cases are clearly defined and differentiated from
controls. [xvii] Y/N/CS
1.3.6 It is clearly established that controls are non-cases.[xviii] Y/N/CS
1.3.7 Measures will have been taken to prevent knowledge of
primary exposure influencing case ascertainment. [xix] Y/N/CS/DNA
1.3.8 Exposure status is measured in a standard, valid and
reliable way.[xx] Y/N/CS
1.4 The main potential confounders are identified and taken into
Confounding account in the design and analysis.[xxi] Y/N/CS
1.5 Have confidence intervals been provided?[xxii] Y/N
High quality
Section 2: (++) =

OVERALL
ASSESSMENT
OF THE STUDY

208

2.1 How well was the study done to minimise the risk of bias or
confounding?[xxiii]

Acceptable (+)
o
Unacceptable
—reject 0




2.2 Taking into account clinical considerations, your
evaluation of the methodology used, and the statistical
power of the study, do you think there is clear evidence of
an association between exposure and outcome? Y/N/CS
2.3 Are the results of this study directly applicable to the
patient group targeted in this guideline? Y/N
Notes. Summarise the authors’ conclusions. Add any
comments on your own assessment of the study, and the
extent to which it answers your question and mention any
areas of uncertainty raised above.

! Unless a clear and well-defined question is specified in the report of the review, it will be difficult to assess how well it has met
its objectives or how relevant it is to the question you are trying to answer on the basis of the conclusions.

! This relates to selection bias.* It is important that the two groups selected for comparison are as similar as possible in all
characteristics except for their exposure status, or the presence of specific prognostic factors or prognostic markers relevant to
the study in question.

! This relates to selection bias.* The participation rate is defined as the number of study participants divided by the number of
eligible subjects, and should be calculated separately for each branch of the study. A large difference in participation rate between
the two arms of the study indicates that a significant degree of selection bias* may be present, and the study results should be
treated with considerable caution.

1 If some of the eligible subjects, particularly those in the unexposed group, already have the outcome at the start of the trial the
final result will be subject to performance bias.* A well conducted study will attempt to estimate the likelihood of this occurring,
and take it into account in the analysis through the use of sensitivity studies or other methods.

! This question relates to the risk of attrition bias.*The number of patients that drop out of a study should give concern if the
number is very high. Conventionally, a 20% drop out rate is regarded as acceptable, but in observational studies conducted over
a lengthy period of time a higher drop out rate is to be expected. A decision on whether to downgrade or reject a study because
of a high drop out rate is a matter of judgement based on the reasons why people dropped out, and whether drop out rates were
comparable in the exposed and unexposed groups. Reporting of efforts to follow up participants that dropped out may be regarded
as an indicator of a well conducted study.

! For valid study results, it is essential that the study participants are truly representative of the source population. It is always
possible that participants who dropped out of the study will differ in some significant way from those who remained part of the
study throughout. A well conducted study will attempt to identify any such differences between full and partial participants in both
the exposed and unexposed groups. This relates to the risk of attrition bias.* Any unexplained differences should lead to the
study results being treated with caution.

! This relates to the risk of detection bias.* Once enrolled in the study, participants should be followed until specified end points
or outcomes are reached. In a study of the effect of exercise on the death rates from heart disease in middle aged men, for
example, participants might be followed up until death, or until reaching a predefined age. If outcomes and the criteria used for
measuring them are not clearly defined, the study should be rejected.

! This relates to the risk of detection bias.* If the assessor is blinded to which participants received the exposure, and which did
not, the prospects of unbiased results are significantly increased. Studies in which this is done should be rated more highly than
those where it is not done, or not done adequately.

! This relates to the risk of detection bias.* Blinding is not possible in many cohort studies. In order to asses the extent of any
bias that may be present, it may be helpful to compare process measures used on the participant groups - e.g. frequency of
observations, who carried out the observations, the degree of detail and completeness of observations. If these process measures
are comparable between the groups, the results may be regarded with more confidence.

! This relates to the risk of detection bias.* A well conducted study should indicate how the degree of exposure or presence of
prognostic factors or markers was assessed. Whatever measures are used must be sufficient to establish clearly that participants
have or have not received the exposure under investigation and the extent of such exposure, or that they do or do not possess
a particular prognostic marker or factor. Clearly described, reliable measures should increase the confidence in the quality of the
study

! This relates to the risk of detection bias.* The primary outcome measures used should be clearly stated in the study. If the
outcome measures are not stated, or the study bases its main conclusions on secondary outcomes, the study should be rejected.
Where outcome measures require any degree of subjectivity, some evidence should be provided that the measures used are
reliable and have been validated prior to their use in the study.
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! This relates to the risk of detection bias.* Confidence in data quality should be increased if exposure level is measured more
than once in the course of the study. Independent assessment by more than one investigator is preferable.

! Study participants may be selected from the target population (all individuals to which the results of the study could be applied),
the source population (a defined subset of the target population from which participants are selected), or from a pool of eligible
subjects (a clearly defined and counted group selected from the source population. If the study does not include clear definitions
of the source population it should be rejected.

1 All selection and exclusion criteria should be applied equally to cases and controls. Failure to do so may introduce a significant
degree of bias into the results of the study.

! Differences between the eligible population and the participants are important, as they may influence the validity of the study.
A participation rate can be calculated by dividing the number of study participants by the number of eligible subjects. It is more
useful if calculated separately for cases and controls. If the participation rate is low, or there is a large difference between the two
groups, the study results may well be invalid due to differences between participants and non-participants. In these
circumstances, the study should be downgraded, and rejected if the differences are very large.

! Even if participation rates are comparable and acceptable, it is still possible that the participants selected to act as cases or
controls may differ from other members of the source population in some significant way. A well conducted case-control study
will look at samples of the non-participants among the source population to ensure that the participants are a truly representative
sample.

! The method of selection of cases is of critical importance to the validity of the study. Investigators have to be certain that cases
are truly cases, but must balance this with the need to ensure that the cases admitted into the study are representative of the
eligible population. The issues involved in case selection are complex, and should ideally be evaluated by someone with a good
understanding of the design of case-control studies. If the study does not comment on how cases were selected, it is probably
safest to reject it as a source of evidence.

1 Just as it is important to be sure that cases are true cases, it is important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information on exposure status can be obtained or assessed in a similar
way to that used for the selection of cases. If the methods of control selection are not described, the study should be rejected. If
different methods of selection are used for cases and controls the study should be evaluated by someone with a good
understanding of the design of case-control studies.

L If there is a possibility that case ascertainment can be influenced by knowledge of exposure status, assessment of any
association is likely to be biased. A well conducted study should take this into account in the design of the study.

! The primary outcome measures used should be clearly stated in the study. If the outcome measures are not stated, or the study
bases its main conclusions on secondary outcomes, the study should be rejected. Where outcome measures require any degree
of subjectivity, some evidence should be provided that the measures used are reliable and have been validated prior to their use
in the study.

! Confounding is the distortion of a link between exposure and outcome by another factor that is associated with both exposure
and outcome. The possible presence of confounding factors is one of the principal reasons why observational studies are not
more highly rated as a source of evidence. The report of the study should indicate which potential confounders have been
considered, and how they have been assessed or allowed for in the analysis. Clinical judgement should be applied to consider
whether all likely confounders have been considered. If the measures used to address confounding are considered inadequate,
the study should be downgraded or rejected, depending on how serious the risk of confounding is considered to be. A study that
does not address the possibility of confounding should be rejected.

! Confidence limits are the preferred method for indicating the precision of statistical results, and can be used to differentiate
between an inconclusive study and a study that shows no effect. Studies that report a single value with no assessment of precision
should be treated with extreme caution.

1 Rate the overall methodological quality of the study, using the following as a guide: High quality (++): Majority of
criteria met. Little or no risk of bias. Results unlikely to be changed by further research. Acceptable (+): Most criteria
met. Some flaws in the study with an associated risk of bias, Conclusions may change in the light of further studies.
Low quality (0): Either most criteria not met, or significant flaws relating to key aspects of study design. Conclusions
likely to change in the light of further studies.
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Appendix 3: BHIVA clinical indicator conditions

Table 1: Clinical indicator diseases for adult HIV infection

Al0%-defining conditians

Orther conditions whene HY tesing should be
oiffiered

Bespiratory Tuberrulosis
Preumaysts
Bleurology Cercbral tomoplasmoss
Frimary corebral ymphoma
Crypiococcal meningitis
Frogressive multdocal
leucoencephalopatiry

Dermatology Eaposi's sarmoma

Gastroenterciogy  Persstent oypiospondicss

Oncodogy Maon-Hadglin’s lymphama

Gynaecology Cervical cancer

Ophthalmology  Cytomegalosirus retinits

211

Bactenial pneumonia

Aspergiloss

Aspptic meningitis/encephalitis

Cerebral abmoes

Space oocupying lesion of unknown cause
Guilan-Bare syndmome

Trarmserse myeliis

Peripheral neuropatiwy

Dermenkia

Leucoencephalopatiwy

Severe or recaloitrant sehomrhoeic dermatitis
Sowene o recalcirant psoriasis
Multidermaiomal or recumrent herpes Zosier

Onal candidiaus
dral hary leukoplalia
Chronic diarrhoea of wknosn cause
‘Weight loss of unknowm cause
faimonela, shigela or campylobacter
Hepatits B infectian
Hepatits C imfection
Anal cancer or anal imtraepithelial dysplasa
Lung cancer
Seminoma
Head and neck cancer
Haodglin's mphoma
Castieman's discase
vagnal intraepithelal neoplaua
Cenvical intraspithelial necplasia Grade 2 or abowe
Ay unsplained blood dysorasia induding:
= thrombocytopenia
* mediropenia
* lymphopenia
Infective retinal derases including herpewsruses
and touoplasma
Any unesplained retinopatiy
Lympfadenopathy of unknown cause
Chronic paroeis
Lymproenithelal parctd oysts
Mononudeoss-lce syndeome (primary HIV
infectian]
Pyeexia of unknown arigin

Ly lymphadenopathy of unknown cause



Appendix 4: Predictor variables identified for code list development

Identified in[Code list
Predictor systematic review |developed |Reasons for inclusion
Demographic Gender Useful for analysis
Age Yes Useful for analysis
Ethnicity Yes
Country of birth Yes Yes
Sexuality Yes Yes
Socioeconomic Proxy for socio-economic
Deprivation Yes predictors
Geographic Country All  codes|For analysis
Region included |For analysis
Urban/Rural To cover rural/urban
distinction shown with
Urban/Rural type poverty index above.
Lifestyle Includes ever smoked
Injected drugs users Yes Yes crack cocaine
Binge-drinking or alcohol
misuse Yes Yes
Smoking Yes Yes
Unsafe sex Yes Yes
Contact abroad Yes Yes
Male anal sex in the last > 6
months Yes Yes
Multiple life partners Yes Yes
Obesity Yes Yes
Partner Characteristics Yes Yes
Stressful events Yes Yes
Clinical [Respiratory |Aspergillosis Yes in BHIVA guidelines
conditi |Conditions  |Cough Yes Yes
ons and Pneumocystis carinii Yes Yes
comorb Pneumonia Yes Yes
idities Tuberculosis Yes in BHIVA guidelines
Neurology Cerebral toxoplasmosis abscess Yes in BHIVA guidelines
Cryptococcal meningitis Yes in BHIVA guidelines
Dementia Yes in BHIVA guidelines
Guillain—Barré syndrome Yes in BHIVA guidelines
Progressive multifocal
leukoencephalopathy Yes in BHIVA guidelines
Aseptic meningitis/encephalitis Yes in BHIVA guidelines
Transverse myelitis Yes in BHIVA guidelines
Neurologic disability Yes Yes
Peripheral neuropathy Yes Yes
Ophthalmolo |Cytomegalovirus retinitis No Yes in BHIVA guidelines
4% Any unexplained retinopathy |No Yes in BHIVA guidelines
Dermatology |Herpes zoster Yes Yes
Psoriasis Yes Yes
Seborrhoeic dermatitis No Yes in BHIVA guidelines
Kaposi’s sarcoma Yes Yes
Rash Yes Yes
Gastroenterol|Abdominal pain Yes Yes
ogy Oral candidiasis Yes Yes
Cryptosporidiosis No Yes in BHIVA guidelines
Diarrhoea Yes Yes
Hepatitis B Yes Yes
Hepatitis C No Yes in BHIVA guidelines
Oral hairy leukoplakia No Yes in BHIVA guidelines
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Identified in[Code list
Predictor systematic review |developed [Reasons for inclusion
Nausea/vomiting Yes Yes
Salmonella, shigella or|
campylobacter No Yes in BHIVA guidelines
Weight loss Yes Yes
Haematology [Blood dyscrasia Yes Yes
Oncology Non-Hodgkin’s lymphoma Yes Yes
Anal cancer or anal
intraepithelial dysplasia No Yes in BHIVA guidelines
Castleman’s disease No Yes in BHIVA guidelines
Cervical dysplasia No Yes in BHIVA guidelines
Head and neck cancer No Yes in BHIVA guidelines
Hodgkin lymphoma No Yes in BHIVA guidelines
Space-occupying  lesion  of
unknown cause No Yes in BHIVA guidelines
Lung cancer No Yes in BHIVA guidelines
Cervical cancer Yes Yes
Gynaecology |[Cervical intraepithelial
neoplasia Yes Yes
Seminoma No Yes in BHIVA guidelines
Vaginal intraepithelial
neoplasia No Yes in BHIVA guidelines
Ear, nose, and|Parotitis Yes Yes
throat Lymphoepithelial parotid cysts [No Yes in BHIVA guidelines
Other Clinical|Mononucleosis-like syndrome |Yes Yes
conditions Pyrexia of unknown origin Yes Yes
Hypertension Yes Yes
Chronic liver disease Yes Yes
Hyperlipidemia Yes Yes
Depression Yes Yes
Lymphogranuloma venereum |Yes Yes
Lymphadenopathy Yes Yes
Trichomoniasis Yes Yes
Diabetes Yes Yes
Minor trauma Yes Yes
Sexually Transmitted Infections
(STI) Yes
Chlamydia Yes Expansion of STI
Syphilis Yes Expansion of STI
Gonorrhoea Yes Expansion of STI
Genital herpes Yes Expansion of STI
Other STIs (excludes
above) Yes Expansion of STI
STI Yes Expansion of STI
Previous STI Yes Expansion of STI
All  STI  (excluding
Syphilis) and previous STls Yes Expansion of STI
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Predictors identified in systematic review but not available in primary care records

Socioeconomic | Housing problems Yes No Used deprivation as a proxy
Annual income <$10,000 Yes No
Farmworker Yes No
Unemployed Yes No
Education beyond high school | Yes No
Not a high school graduate Yes No
Poverty index in rural areas Yes No Used urban/rural
Poverty index in urban areas Yes No
Lifestyle Ever smoked crack cocaine Yes No Included under drug misuse
Disaggregated to alcohol and
Substance use (combined)** Yes No drug misuse
HIV positive partner Yes No Included under drug misuse
Included under partner
Sex with drug user Yes No characteristics
Ever exchanged money or
drugs for sex Yes No
Multiple partners Yes No
No Included under multiple life
Lifetime partners Yes partners
Clinical No Included under pyrexia of
conditions Fever or chills Yes unknown origin
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Appendix 5: Read Code list for Predictor variables

Appendix 5-A: Demographic and socio-economic

Ethnicity
Read Broader Broader
code Description Condition  category Read code Description Condition category
1951..00 hite Ethnicity hite 9T4..00 Romanian Ethnicity Other
[9510.00 White British Ethnicity hite 9T5..00 Bulgarian Ethnicity Other
[9S11.00 |White Irish Ethnicity hite 9T6..00 Czech Ethnicity Other
[9512.00 [Other white ethnic group Ethnicity hite 9T7..00 Slovak Ethnicity Other
[9513.00 |White Scottish Ethnicity hite 9T8..00 Portuguese Ethnicity Other
[9514.00 [Other white British ethnic group Ethnicity hite 9T9..00 epali Ethnicity Other
[9S2..00 [Black Caribbean Ethnicity Black 9i0..00 British or mixed British - ethnic category 2001 census Ethnicity hite
[9S3..00 |Black African Ethnicity Black African 9i00.00 hite British - ethnic category 2001 census Ethnicity hite
[9S4..00 [Black, other, non-mixed origin Ethnicity Black 9i1..00 Irish - ethnic category 2001 census Ethnicity hite
[9541.00 [Black British Ethnicity Black 9i10.00 hite Irish - ethnic category 2001 census Ethnicity hite
[8542.00 [Black Caribbean/W.I./Guyana Ethnicity Black 9i2..00 Other White background - ethnic category 2001 census Ethnicity hite
[9542.11 [Black Caribbean Ethnicity Black 9i20.00 English - ethnic category 2001 census Ethnicity hite
[9842.12 Black West Indian Ethnicity Black 9i21.00 Scottish - ethnic category 2001 census Ethnicity hite
[9542.13 Eck Guyana lmcity Black 9i22.00 elsh- ethnic category 2001 census ’mcity hite
ES43.00 Black N African/Arab/Iranian l@city Black I@ZS.OO Cornish - ethnic category 2001 census }Mcity hite
S43.11 Black North African Ethnicity Black 9i24.00 Northern Irish - ethnic category 2001 census Ethnicity hite
19543.12 [Black Arab Ethnicity Black 9i25.00 Ulster Scots - ethnic category 2001 census ici hite
Iranian i Blacl 19i26.00 Cypriot (part not stated) - ethnic category 2001 census hite
- ather African country Blacl 9i27.00 Greek - ethnic category 2001 census hite
E Afric Asia/lndo-Caribb [Blacl 9i28.00 Greek Cypriot - ethnic category 2001 census hite
East African Asian [Blacl 9i29.00 Turkish - ethnic category 2001 census hite
Indo-Caribbean Blac [gi2A.00 Turkish Cyprict - ethnic category 2001 census hite
Indian sub-continent Blac| 9i2B.00 ltalian - ethnic category 2001 census hite
- other Asian Blacl 9i2C.00 Irish Traveller - ethnic category 2001 census hite
Black - other Blac 9i2D.00  [Traveller - ethnic category 2001 census hite
..00  |Black - other, mixed Mixed 9i2E.00 Gypsy/Romany - ethnic category 2001 census hite
19551.00 (Other Black - Black/White orig Mixed 9i2F.00 Palish - ethnic category 2001 census Ethnicity hite
[9652.00 (Other Black - Black/Asian orig Ethnicity Mixed 9i2G.00 Baltic Estonian/Latvian/Lithuanian - ethn categ 2001 census Ethnicity hite
[956..00 |[Indian Ethnicity {Asian 9i2H.00 Commonwealth (Russian) Indep States - ethn categ 2001 census Ethnicity hite
[9S7..00 |Pakistani Ethnicity {Asian 9i2J.00 Kosovan - ethnic category 2001 census Ethnicity hite
[958..00 |Bangladeshi Ethnicity {Asian 9i2K.00 Albanian - ethnic category 2001 census Ethnicity hite
1959..00 Chinese Ethnicity Chinese 9i2L..00 Bosnian - ethnic category 2001 census Ethnicity hite
[9SA..00 Other ethnic non-mixed (NMO) Ethnicity Cther 9i2M.00 Croatian - ethnic category 2001 census Ethnicity hite
[9SA1.00 [Brit. ethnic minor. spec.(NMQ) Ethnicity Other 9i2N.00 Serbian - ethnic category 2001 census Ethnicity hite
[9SA2.00 [Brit. ethnic minor. unsp (NMO) Ethnicity Other 9i2P.00 Other republics former Yugoslavia - ethnic categ 2001 census Ethnicity hite
I9SA3.00 (Caribbean I./W.I./Guyana (NMO) Ethnicity Black 9i2Q.00 ixed Irish and other White - ethnic category 2001 census Ethnicity hite
[9SA3.11 [Caribbean Island (NMO) Ethnicity Black 9i2R.00 Oth White European/European unsp/Mixed European 2001 census Ethnicity hite
[9SA3.12 |WestIndian (NMO) Ethnicity Black 9i25.00 Other mixed White - ethnic category 2001 census Ethnicity hite
[9SA3.13 |Guyana (NMO) Ethnicity Black 9i2T.00 Other White or White unspecified ethnic category 2001 census Ethnicity hite
[9SA4.00 N African Arab/Iranian (NMO) Ethnicity Other 9i3..00 hite and Black Caribbean - ethnic category 2001 census Ethnicity Mixed
[9SA4.11 North African Arab (NMO) Ethnicity Other 9i4..00 hite and Black African - ethnic category 2001 census Ethnicity Mixed
[9SA4.12 |Iranian (NMO) Ethnicity Other 9i5..00 hite and Asian - ethnic category 2001 census Ethnicity Mixed
[9SA5.00 |Other African countries (NMO) Ethnicity Black 9i6..00 Other Mixed background - ethnic category 2001 census Ethnicity Mixed
[9SAB.00 [E Afric Asian/Indo-Carib (NMO) Ethnicity {Asian 9i60.00 Black and Asian - ethnic category 2001 census Ethnicity Mixed
[0SA6.11 |[East African Asian (NMO) Ethnicity {Asian 9i61.00 Black and Chinese - ethnic category 2001 census Ethnicity Mixed
[9SA6.12 [Indo-Caribbean (NMO) Ethnicity {Asian 9i62.00 Black and White - ethnic category 2001 census Ethnicity Mixed
[8SA7.00 |[Indian sub-continent (NMO) Ethnicity {Asian 9i63.00 Chinese and White - ethnic category 2001 census Ethnicity Mixed
[9SA8.00 [Other Asian (NMO) Ethnicity {Asian 9i64.00 Asian and Chinese - ethnic category 2001 census Ethnicity Mixed
[9SA9.00 |Irish (NMO) Ethnicity hite 9i65.00 Other Mixed or Mixed unspecified ethnic category 2001 census ici Mixed
[BSAA.00 [Greek/Greek Cypriot (NMQO) '@city hite 9i7..00 Indian or British Indian - ethnic category 2001 census {Asian
[0SAA.11 |Greek (NMO) Ethnicity hite Pakistani or British Pakistani - ethnic category 2001 census {Asian
ESAA.WZ [Greek Cypriot (NMO) Ethnicity hite Bangladeshi or British Bangladeshi - ethn categ 2001 census {Asian
ISAB.00 [Turkish/Turkish Cypriot (NMO) Ethnicity hite Other Asian background - ethnic category 2001 census {Asian
[0SAB.11 [Turkish (NMO) Ethnicity hite Punjabi - ethnic category 2001 census {Asian
[8SAB.12 [Turkish Cypriot (NMO) Ethnicity hite ashmiri - ethnic category 2001 census {Asian
[8SAC.00 [Other European (NMO) Ethnicity hite [East African Asian - ethnic category 2001 census {Asian
[0SAD.00 [Other ethnic NEC (NMO) Ethnicity hite Sri Lankan - ethnic category 2001 census {Asian
©SB..00 |Other ethnic, mixed origin Ethnicity Mixed Tamil - ethnic category 2001 census {Asian
©SB1.00 [Other ethnic, Black/White orig Ethnicity Mixed 9iA6.00 Sinhalese - ethnic category 2001 census Ethnicity  |Asian
©SB2.00 |Other ethnic, Asian/White orig Ethnicity Mixed 9iA7.00 Caribbean Asian - ethnic category 2001 census Ethnicity  |Asian
[9SB3.00 |Other ethnic, mixed white orig Ethnicity Mixed 9iA8.00 British Asian - ethnic category 2001 census Ethnicity  |Asian
195B4.00 |Other ethnic, other mixed orig Ethnicity Mixed 91A9.00 ixed Asian - ethnic category 2001 census Ethnicity  Asian
l65B5.00 |Black Caribb and White Ethnicity Mixed 9IAA.00 Other Asian or Asian unspecified ethnic category 2001 census Ethnicity {Asian
[95B6.00 Black African and White Ethnicity Mixed 9iB..00 Caribbean - sthnic category 2001 census Ethnicity Black
[95C..00 |Vietnamese Ethnicity Other 9iC..00 African - ethnic category 2001 census Ethnicity Black African
[95G..00 [Other black ethnic group Ethnicity Black 9iD..00 Other Black background - ethnic category 2001 census Ethnicity Black
[9SH..00 [Other Asian ethnic group Ethnicity {Asian 9iD0.00 Somali - ethnic category 2001 census Ethnicity Black African
[9S1..00 |Irish traveller Ethnicity hite 9iD1.00 Nigerian - ethnic category 2001 census Ethnicity Black African
[9SJ..00 [Other ethnic group Ethnicity Other 9iD2.00 Black British - ethnic category 2001 census Ethnicity Black
[9T1..00 |New Zealand ethnic groups Ethnicity Cther 9iD3.00 ixed Black - ethnic category 2001 census Ethnicity Black
[9T11.00 New Zealand European Ethnicity Cther 9iD4.00 Other Black or Black unspecified ethnic category 2001 census Ethnicity Black
9T11.11 |Pakeha Ethnicity Cther 9iE..00 Chinese - ethnic category 2001 census Ethnicity Chinese
[9712.00 [Other European in New Zealand Ethnicity Other 9iF..00 Other - ethnic category 2001 census Ethnicity Other
[9T13.00 |New Zealand Maori Ethnicity Other 9iF0.00 /iethamese - ethnic category 2001 census Ethnicity Other
[8T14.00 [Samoan Ethnicity Other 9iF1.00 Japanese - ethnic category 2001 census Ethnicity Other
[9T15.00 [Cook Island Maori Ethnicity Other 9iF2.00 Filipino - ethnic category 2001 census Ethnicity Other
[9T16.00 [Tongan Ethnicity Other 9iF3.00 Aalaysian - ethnic category 2001 census Ethnicity Other
[8T17.00 Niuean Ethnicity Other 9iF9.00 Arab - ethnic category 2001 census Ethnicity Other
[8T18.00 [Tokelauan Ethnicity Other 9iFA.00 orth African - ethnic category 2001 census Ethnicity Other
[9T19.00 [Fijian Ethnicity Other 9iFB.00 id East (excl Israeli, Iranian & Arab) - eth cat 2001 cens Ethnicity Other
[9T1A.00 |Other Pacific ethnic group Ethnicity Other 9iFC.00 Israeli - ethnic category 2001 census Ethnicity  |Other
[9T1B.00 |South East Asian Ethnicity WAsian 9iFD.00 Iranian - ethnic category 2001 census Ethnicity  |Other
[8T1C.00 [Chinese Ethnicity Chinese 9iFE.00 Kurdish - ethnic category 2001 census ’mcity Other
[8T1D.00 [Indian Ethnicity {Asian IEFF.OO ’Moroccan - ethnic category 2001 census }Mcity Other
[8T1E.00 |Other Asian Ethnicity {Asian 9iFG.00 Latin American - ethnic category 2001 census Ethnicity Other
[9T1Y.00 [Other New Zealand ethnic group ici Other [SiFH.00 [South and Central American - ethnic category 2001 census Ethnicity Other
12.00 [New Zealand ethnic group NOS Other 9iFJ.00 EauritianlSeycheIIois/MaIdivian/St Helena eth cat 2001 census Ethnicity Other
2..00 [Traveller - gypsy hite 9iFK.00 ny other group - ethnic category 2001 census Ethnicity Other
3..00  [Yemeni Other
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Appendix 5-B: Lifestyle of behavioural

Drug misuse

Read code  Description Read code Description

13c..00 Drug user 8FB..00 Drug rehabilitation

1P30.00 Compulsive uncontrollable drug taking E02..00 Drug psychoses

1P31.00 Compulsive drug taking E24..00 Drug dependence

8B23.00 Drug addiction therapy E24.11  |Drug addiction

8B23.11 Drug addictn therap-methadone E25..00  |Nondependent abuse of drugs

8B23.12 FP10(MDA) issued SL50100 |Heroin poisoning

8B23.13 Drug dependence therapy SL50200  |Methadone poisoning

8B2N.00 Drug addiction detoxification therapy - methadone 5L50200 _ [Opiate or narcotic poisoning NOS
L. R SL85000 [Cocaine poisoning

8B2P.00 Drug addiction maintenance therapy - methadone 5196.00 Hallucinogen poisoning

8B82Q.00 Drug addiction maintenance therapy - buprenorphine SL97.00 Psychostimulant poisoning

8B2R.00 Drug addiction detoxification therapy - buprenorphine | SL97.11 Stimulant poisoning

8BA9.00 Detoxification dependence drug SL9y.00 Other psychotropic agent poisoning

8BAd.00 Opiate dependence detoxification SL9z.00 Psychotrapic agent poisaning NOS

8FB0.00 Drug detoxification programme completed 1V0C.00 |Drug addict

Smoking status

137..00 Tobacco consumption

137..11 Smoker - amount smoked

1372.11 Occasional smoker

1373..0 Light smoker - 1-9 cigs/day

1374..0 Moderate smoker - 10-19 cigs/d
1375..0 Heavy smoker - 20-39 cigs/day
1376..0 \Very heavy smoker - 40+cigs/d
1379..0 Ex-moderate smoker (10-19/day)
137A.00 Ex-heavy smoker (20-39/day)
137a.00 Pipe tobacco consumption

137B.00 Ex-very heavy smoker (40+/day)
Obesity

22K2.00 Body Mass Index high K/M2

22K4.00 Body mass index index 25-29 - overweight
22K5.00 Body mass index 30+ - obesity
22K7.00 Body mass index 40+ - severely obese
22K9.00 Body mass index centile

22K9000 Baseline body mass index centile
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Alcohol misuse

1365.00 [Hazardous alcohol use E250z00 [Nondependent alcohol abuse NOS

136T.00 [Harmful alcohol use Eul0.00 [X]Mental and behavioural disorders due to use of alcohol
63C7.00 |Maternal alcohol abuse Eul0000 ([X]Mental & hehav dis due to use alcohol: acute intoxication
66e..00 Alcohol disorder monitoring Eul0011 [X]Acute alcoholic drunkenness

66e0.00 |Alcohol abuse monitoring Eul0100 ([X]Mental and hehav dis due to use of alcohol: harmful use
BBA8.00  |Alcohol detoxification Eu10200 |[X]Mental and behav dis due to use alcohol: dependence syndr
C150500 |Alcohol-induced pseudo-Cushing's syndrome Ful0213 [X]Dipsomania

E01..00 Alcoholic psychoses Eu10212  |[[X]Chronic alcoholism

E010.12  [Delirium tremens Eul0211 [X]Alcohol addiction

E010.11  [DTs - delirium tremens Eul0300 |[X]Mental and behav dis due to use alcohol: withdrawal state
E010.00 |Alcohol withdrawal delirium Eul0400 [X]Men & behav dis due alcohl: withdrawl state with delirium
E011.00  |Alcohol amnestic syndrome Eul0411 [X]Delirium tremens, alcohol induced

E011000 [Korsakov's alcoholic psychosis Eul0512  [X]Alcoholic jealousy

E011100 |Korsakov's alcoholic psychosis with peripheral neuritis | [Eul0513  |[X]Alcoholic paranoia

E011200 |Wernicke-Korsakov syndrome Eul0511 |[X]Alcoholic hallucinosis

E011z00  |Alcohol amnestic syndrome NOS EFul0500 [X]Mental & behav dis due to use alcohol: psychotic disorder
E012.11  |Alcoholic dementia NOS Eul0514 |[X]Alcoholic psychosis NOS

E012.00  |Other alcoholic dementia Eul0600 |[X]Mental and behav dis due to use alcohol: amnesic syndrome
E012000 [Chronic alcoholic brain syndrome Eul0611 [X]Korsakov's psychosis, alcohol induced

E013.00 |Alcohol withdrawal hallucinosis Eul0700 [X]Men & behav dis due alcoh: resid & late-onset psychot dis
E014.11  [Drunkenness - pathological Eul0711 [X]Alcoholic dementia NOS

E014.00 [Pathological alcohol intoxication Eul0712  [X]Chronic alcoholic brain syndrome

E015.00  |Alcoholic paranoia Eul0800 |[X]Alcohol withdrawal-induced seizure

E01y.00 Other alcoholic psychosis EulOy00  [X]Men & behav dis due to use alcohol: oth men & behav dis
E01y000 [|Alcohol withdrawal syndrome Ful0z00 [X]Ment & behav dis due use alcohol: unsp ment & behav dis
EO1yzO0  |Other alcoholic psychosis NOS F11x000 [Cerebral degeneration due to alcoholism

E01z.00  |Alcohalic psychosis NOS F11x011 |Alcoholic encephalopathy

E23..11 Alcoholism F144000 [Cerebellar ataxia due to alcoholism

E23..12 Alcohol problem drinking F374700 |Polyneuropathy in pellagra

E23..00 Alcohol dependence syndrome F375.00 |Alcoholic polyneuropathy

E230.00 |Acute alcoholic intoxication in alcoholism F394100 |Alcoholic myopathy

E230.11  |Alcohol dependence with acute alcoholic intoxication G555.00  |Alcoholic cardiomyopathy

E230000 |Acute alcoholic intoxication, unspecified, in alcoholism | G852300 [Oesophageal varices in alcoholic cirrhosis of the liver
E230100 [Continuous acute alcoholic intoxication in alcoholism 153.00 Alcoholic gastritis

E230200 [Episodic acute alcoholic intoxication in alcoholism 610.00 Alcoholic fatty liver

E230300 |Acute alcoholic intoxication in remission, in alcoholism |1611.DD Acute alcoholic hepatitis

E230z00 |Acute alcoholic intoxication in alcoholism NOS 612,11 Florid cirrhosis

E231.11  [Dipsomania Il512.00 Alcoholic cirrhosis of liver

E231.00  (Chronic alcoholism ls12.12 Laennec's cirrhosis

E231000 |Unspecified chronic alcoholism 612000  |alcoholic fibrosis and sclerosis of liver

E231100 [Continuous chronic alcoholism |1613.DD Alcoholic liver damage unspecified

E231200 [Episodic chronic alcoholism |1613000 Alcoholic hepatic failure

E231300 (Chronic alcoholism in remission I617.00  |alcoholic hepatitis

E231z00  (Chronic alcoholism NOS 617000  |Chronic alcoholic hepatitis

E23z.00 |Alcohol dependence syndrome NOS 671000  |Alcohol-induced chronic pancreatitis

E250.13  [Inebriety NOS 136P.00 Heavy drinker

E250.14 |[Intoxication - alcohol 136Q.00 Very heavy drinker

E250.11  |Drunkenness NOS 136R.00 |Binge drinker

E250.00 [Nondependent alcohol abuse 136V.00  |Alcohol units per week

E250.12  [Hangover (alcohol) 136W.00 |Alcohol misuse

E250000 |Nondependent alcohol abuse, unspecified 136X.00  Alcohol units consumed on heaviest drinking day

E250100 |Nondependent alcohol abuse, continuous 136Y.00 Drinks in morning to get rid of hangover

E250200 [Nondependent alcohol abuse, episodic 1367.00  |Alcohol consumption NOS

E250300 |Nondependent alcohol abuse in remission

Unsafe sex
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Read code Description

1565.11 Unprotected sex

1565.12 No protection used for sex

8CdA.00  |Advice given about risks of unprotected sexual intercourse
Anal sex

Read code Description

1ABA.O0 |Sexual activity - anal sex

1ABL.00 Homosexual activity

1b21.00 Male homasexual

1b21.11 Male homosexuality

E220000 |[Male homosexuality

E225200 |Trans-sexuality with homosexual history

Lifetime partners

Read code Description

OAL..00 Sex worker

13N5.12 Multiple sexual partners

140P.00 At risk of sexually transmitted infection
140P000  |At high risk of sexually transmitted infection
1P70.00 Number of sexual partners in past year
1P71.00 New sexual partner

ZV4K400 [V]High-risk sexual behaviour

140f.00 Former sex worker

Stressful events
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Read code Description Read code Description

13M..00 |Family bereavement 13H2.00 [Separation

13M..11  |Death of family member 13H3.00 |Divorce

13M1.00 |Death of spouse 13H3.11 |Divorce problems
13M2.00 |Death of infant 13H3000 |Divorce proceedings
13M5.00 |Death of son 13H3100 |Divorce proceedings pending
13M6.00 |Death of daughter 13H4.00 |Marital problems
13M7.00 |Death of father 13H4.11 |Marital trouble
13M8.00 |Death of mother 13H4.12  |[Marital stress
13M9.00 |Death of brother 13H4100 [Marital breakdown
13MA.00 |Death of sister 13H4200 [Marital conflict
13MB.00 |Suicide of close relative 13H4211 |Marital discord
13MC.00 |Death of sibling 13H4212 [Marital disharmony
13MD.00 |Death of child 13Hc.00  [Bereavement
13ME.O0 |Relative killed 13HD.00 |Violent spouse
13MF.00 |Death of partner 13HE.00 |[Engaged

13MG.00 |Death of wife 13He.00 |Personal problems
13MH.00 |Husband died 13HF.00 |Broken engagement
13MI.00 |Death of husband 13Hf.00 |Unable to cope
13MZ.00 |Family bereavement NOS 13HG.00 |Broken with partner
13MZ.11 |Death of relative 13K1.00 |Financial problem
ZV61000 |[V]Family disruption 13K1000 |In debt

7ZV61011 |[V]Divorce 13K2.00 [Financial circumstances change
ZV61012 |[V]Estrangement 13K3.00  [Poverty

7V61100 |[V]Marital problems 13K4.00  [Bankruptcy
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Appendix 5-C: Clinical and comorbid conditions

Respiratory

Aspergillosis

Read code Description

AB63.00 |Aspergillosis

AB63000 |Invasive pulmonary aspergillosis
AB63100 [Tonsillar aspergillosis

AB63200 [Disseminated aspergillosis

AB63300 |[Allergic bronchopulmonary aspergillosis
AB63X00 [Aspergillosis, unspecified

AyuEKOO [[X]Other forms of aspergillosis

AyuELOO | [X]Aspergillosis, unspecified

AyuEUOQ | [X]Other pulmonary aspergillosis
F501B00 [Chronic otitis externa due to aspergillosis
H246.00 [Pneumonia with aspergillosis

Pneumocystis carinii

Read code  Description

43f8.00 Pneumocystis carinii IF
43fD.00 Pneumocystis carinii antigen level
H24y200 Pneumonia with pneumocystis carinii

Cough

171..00 Cough

171.11 C/0 - cough

1712 Dry cough

1713 Productive cough -clear sputum
1714 Productive cough -green sputum
1715 Productive cough-yellow sputum
1716 Productive cough NOS

1716.11 Coughing up phlegm

1717 Night cough present

1718 Night cough absent

1719 Chesty cough

1719.11 Bronchial cough

171A.00 Chronic cough

1718B.00 Persistent cough

171C.00 Morning cough

171D.00 Evening cough

171E.00 Unexplained cough

171F.00 Cough with fever

171).00 Reflux cough

1712.00 Cough symptom NOS

£261100 Psychogenic cough

Eu45316 [X]Psychogenic cough

R062.00 [D]Cough

R062000 [D]Cough syncope

R062100 [D]Episodic dry cough

R063000 [D]Cough with haemorrhage
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Tuberculosis

Read code Description Read code Description

221

Al11..00 Pulmonary tuberculosis Al15..13 Tuberculous synovitis
Al11.11 Lung tuberculosis A150.00 |Tuberculosis of vertebral column - Pott's
A110.00 |Infiltrative lung tuberculosis A151.00 | Tuberculosis of hip
A111.00 | Nodular lung tuberculosis A152.00 |Tuberculosis of knee
A112.00 |Tuberculosis of lung with cavitation A153.00 | Tuberculosis limb bones - Tuberculous dactylitis
A113.00 |Tuberculosis of bronchus A154.00 | Tuberculous mastoiditis
A114.00 |Tuberculous fibrosis of lung A15x.00 | Tuberculosis of other specified bones
A115.00 |Tuberculous bronchiectasis A15y.00 |Tuberculosis of other specified joint
A116.00 |Tuberculous pneumonia A15z.00 | Tuberculosis of bones or joints NOS
A117.00 |Tuberculous pneumothorax A16..00 Tuberculosis of genitourinary system
A11y.00 | Other specified pulmonary tuberculosis A160.00 | Tuberculosis of kidney
A112.00 |Pulmonary tuberculosis NOS A160.11 | Renal tuberculosis
A12..00 | Other respiratory tuberculosis A160000 |Tuberculous nephropathy
A120.00 |Tuberculous pleurisy A160100 |Tuberculous pyelitis
A120000 |Tuberculosis of pleura A160200 |Tuberculous pyelonephritis
A120100 |Tuberculous empyema A160z00 | Tuberculosis of kidney NOS
A120200 |Tuberculous hydrothorax A161.00 |Tuberculosis of bladder
A120z00 |Tuberculous pleurisy NOS A162.00 | Tuberculosis of ureter
A121.00 |Tuberculosis of intrathoracic lymph nodes A163.00 |Tuberculosis of other urinary organs
A121000 |Tuberculosis of hilar lymph nodes A164.00 | Tuberculosis of epididymis
A121100 |Tuberculosis of mediastinal lymph nodes A165.00 | Tuberculosis of other male genital organs
A121200 |Tuberculosis of tracheobronchial lymph nodes A165000 |Tuberculosis of prostate
A121z200 |Tuberculosis of intrathoracic lymph nodes NOS A165100 |Tuberculosis seminal vesicle
A122.00 |Isolated tracheal or bronchial tuberculosis A165200 |Tuberculosis of testis
A122000 |Isolated tracheal tuberculosis A165z00 | Tuberculosis of other male genital organs NOS
A122100 |lIsolated bronchial tuberculosis A166.00 |Tuberculous oophoritis or salpingitis
A122z00 |lIsolated tracheal or bronchial tuberculosis NOS A166000 |Tuberculous oophoritis
A123.00 |Tuberculous laryngitis A166100 |Tuberculous salpingitis
A124100 |Tuberculosis of lung, confirmed by culture only A166111 | Fallopian tube tuberculosis
A124200 |[Tuberculosis of lung, confirmed histologically A166z00 |Tuberculous oophoritis or salpingitis NOS
A124300 |Tuberculosis of lung, confirmed by unspecified means Al167.00 | Tuberculosis of other female genital organs
A124500 |Tuberculosis of larynx, trachea & bronchus conf bact/hist'y A167000 |Tuberculous cervicitis
A124600 |Tuberculous pleurisy, conf bacteriologically/histologically A167100 |Tuberculous endometritis
A125000 |Tuberculosis of lung, bacteriologically & histolog'y neg A167z00 | Tuberculosis of other female genital organs NOS
A125100 |Tuberculosis lung bact and histological examin not done A168.00 | Tuberculosis of urinary tract
Al12y.00 | Other specified respiratory tuberculosis Al162.00 | Genitourinary tuberculosis NOS
Al12y000 |Tuberculosis of mediastinum Al17.00  |Tuberculosis of other organs
A12y100 |Tuberculosis of nasopharynx A170.00 | Tuberculosis of skin and subcutaneous tissue
Al12y200 |Tuberculosis of nasal septum A170.11 Lupus - tuberculous
Al12y300 | Tuberculosis of nasal sinus A170000 |Tuberculosis - lupus exedens
Al12yz00 |Other specified respiratory tuberculosis NOS A170100 |Tuberculosis - lupus vulgaris
Al13.00 |Tuberculosis of meninges and central nervous system A170200 |Tuberculosis - scrofuloderma
A130.00 |[Tuberculous meningitis A170300 |Tuberculosis - lupus NOS
A130000 |Tuberculosis of cerebral meninges A170400 | Tuberculosis colliquativa
A130100 |Tuberculosis of spinal meninges A170500 |Tuberculosis cutis
A130200 |Tuberculous leptomeningitis A170600 | Tuberculosis lichenoides
A130300 | Tuberculous meningoencephalitis A170700 |Tuberculosis papulonecrotica
A130z00 |Tuberculous meningitis NOS A170800 |Tuberculosis verrucosa cutis
A131.00 |Tuberculoma of meninges A170z00 | Tuberculosis of skin and subcutaneous tissue NOS
A132.00 |Tuberculoma of brain A171.00 | Tuberculosis with erythema nodosum hypersensitivity reaction
A133.00 |Tuberculous abscess of brain A171100 | Tuberculous erythema nodosum
A134.00 |Tuberculoma of spinal cord A171z00 |Erythema nodosum with tuberculosis NOS
A135.00 |Tuberculous abscess of spinal cord A172.00 | Tuberculosis of peripheral lymph nodes
A136.00 |Tuberculous encephalitis or myelitis A172000 |Tuberculous - cervical lymphadenitis
A136000 |Tuberculous encephalitis A172011 | Scrofula - tuberculous cervical lymph nodes
A136100 |Tuberculous myelitis A172100 |Scrofulous tuberculous abscess
A136z00 | Tuberculous encephalitis or myelitis NOS A172200 |Tuberculous adenitis
A13y.00 | Other specified tuberculosis of central nervous system A172z00 |Tuberculosis of peripheral lymph nodes NOS
A13z.00 |Tuberculosis of central nervous system NOS A173.00 | Tuberculosis of eye
A14..00 |Tuberculosis of intestines, peritoneum and mesenteric glands A173000 |Tuberculous chorioretinitis
A140.00 |Tuberculous peritonitis A173100 |Tuberculous episcleritis
A14y.00 |Other gastrointestinal tract tuberculosis A173200 | Tuberculous interstitial keratitis
Al4y000 |Tuberculosis of anus A173300 | Tuberculous chronic iridocyclitis
A14y100 |Tuberculosis of large intestine A173400 | Tuberculous keratoconjunctivitis
Al14y200 |Tuberculosis of small intestine A173z00 |Tuberculosis of eye NOS
A14y300 |Tuberculosis of mesenteric lymph glands A174.00 | Tuberculosis of ear
Al14y400 |Tuberculosis of rectum A175.00 | Tuberculosis of thyroid gland
A14y500 |Tuberculosis of retroperitoneal lymph nodes A176.00 | Tuberculosis of adrenal glands - Addison's disease
Al4yz00 |Other gastrointestinal tract tuberculosis NOS A177.00 |Tuberculosis spleen
Al14z2.00 |Tuberculosis of gastrointestinal tract NOS A178.00 |Tuberculosis oesophagus
A15..00 Tuberculosis of bones and joints Al17y.00 Tuberculosis of other specified organs
Al15..11 Tuberculous osteomylelytis A17y000 |Tuberculosis endocardium
Al15..12 Tuberculous arthritis Al17y100 |Tuberculosis myocardium

Al17y200 |Tuberculosis pericardium




Pneumonia

Read code Description Read code Description

H21..00 |Lobar (pneumococcal) pneumonia H246.00 [Pneumonia with aspergillosis

H21..11 [Chest infection - pneumococcal pneumonia H247.00 [Pneumonia with other systemic mycoses

H22..00 Other bacterial pneumonia H247000 |Pneumonia with candidiasis

H22.11 [Chest infection - other bacterial pneumonia H247100 [Pneumonia with coccidioidomycosis

H220.00 |Pneumonia due to klebsiella pneumoniae H247200 [Pneumonia with histoplasmosis

H221.00 |Pneumonia due to pseudomonas H247z200 |Pneumonia with systemic mycosis NOS

H222.00 |Pneumonia due to haemophilus influenzae H24y.00 Pneumonia with other infectious diseases EC

H222.11 |Pneumonia due to haemophilus influenzae H24y000 [Pneumonia with actinomycosis

H223.00 |Pneumonia due to streptococcus H24y100 |Pneumonia with nocardiasis

H223000 |Pneumonia due to streptococcus, group B H24y200 |Pneumonia with pneumocystis carinii

H224.00 |Pneumonia due to staphylococcus H24y300 [Pneumonia with Q-fever

H22y.00 |Pneumonia due to other specified bacteria H24y400 |Pneumonia with salmonellosis

H22y000 |Pneumonia due to escherichia coli H24y500 |Pneumonia with toxoplasmosis

H22y011 [E.coli pneumonia H24y600 [Pneumonia with typhoid fever

H22y100 |Pneumonia due to proteus H24y700 |Pneumonia with varicella

H22y200 |Pneumonia - Legionella H24yz00 |Pneumonia with other infectious diseases EC NOS
H22y300 |Pneumonia due to Gram neg bact H24z.00 [Pneumonia with infectious diseases EC NOS

H22yX00 |Pneumonia due to other aerobic gram-negative bacteria H25..00 Bronchopneumonia due to unspecified organism
H22yz00 |Pneumonia due to bacteria NOS H25..11 Chest infection - unspecified bronchopneumonia
H22z.00 |Bacterial pneumonia NOS H26..00 Pneumonia due to unspecified organism

H23..00 |Pneumonia due to other specified organisms H26..11 Chest infection - pnemonia due to unspecified organism
H23..11 Chest infection - pneumonia organism OS H260.00 |Lobar pneumonia due to unspecified organism
H230.00 |Pneumonia due to Eaton's agent H260000 [Lung consolidation

H231.00 |Pneumonia due to mycoplasma pneumoniae H261.00 |Basal pneumonia due to unspecified organism

H232.00 |Pneumonia due to pleuropneumonia like organisms H262.00 |Postoperative pneumonia

H233.00 (Chlamydial pneumonia H263.00 [Pneumonitis, unspecified

H232.00 |Pneumonia due to specified organism NOS Hyu0900 [[X]Pneumonia due to other aerobic gram-negative bacteria
H24..00 |Pneumonia with infectious diseases EC HyuOAOO [X]Other bacterial pneumonia

H24..11 [Chest infection with infectious disease EC HyuOBOO [[X]Pneumonia due to other specified infectious organisms
H240.00 |Pneumonia with measles HyuO0CO0  |[X]Pneumonia in bacterial diseases classified elsewhere
H241.00 |Pneumonia with cytomegalic inclusion disease Hyu0DOO [X]Pneumonia in viral diseases classified elsewhere
H242.00 |Pneumonia with ornithosis HyuOEOO [[X]Pneumonia in mycoses classified elsewhere
H243.00 |Pneumonia with whooping cough HyuOFOO  [X]Pneumonia in parasitic diseases classified elsewhere
H243.11 |Pneumonia with pertussis Hyu0GO0 [[X]Pneumonia in other diseases classified elsewhere
H244.00 |Pneumonia with tularaemia HyuOHOO [[X]Other pneumonia, organism unspecified

H245.00 |Pneumonia with anthrax

Neurology

Any unexplained retinopathy

Read code Description

F421200 Other background retinopathy NOS
F422.00 Other proliferative retinopathy
FyuF700 [X]Other proliferative retinopathy
F422200 Proliferative retinopathy NOS
F421.00 Other background retinopathy
F421000 Unspecified background retinopathy

Transverse myelitis

Read code Description

FO3..13 Transverse myelitis
FO37.00 Transverse myelitis
FO37000 Varicella transverse myelitis
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Aseptic meningitis/encephalitis

A42z.11 Aseptic meningitis F030900 Encephalitis due to herpes zoster
F022.00 Chronic meningitis FO30911 Herpes zoster encephalitis
F024.00 Benign recurrent meningitis FO30A00 Encephalitis due to influenza-virus identified
F022.00 Unspecified meningitis F030z00 Encephalitis in viral disease NOS
A130300 Tuberculous meningoencephalitis F031.00 Encephalitis due to rickettsia EC
A136.00 Tuberculous encephalitis or myelitis F032.00 Encephalitis due to protozoa EC
A136000 Tuberculous encephalitis F032000 Encephalitis due to malaria
A136200 Tuberculous encephalitis or myelitis NOS F032011 Malarial encephalitis
A361.00 Meningococcal encephalitis F032100 Encephalitis due to trypanosomiasis
A412.00 Subacute sclerosing panencephalitis F032111 Trypanosomiasis encephalitis
A412.11 Dawson's inclusion body encephalitis F032z00 Encephalitis due to protozoa EC NOS
Ady0.00 Enteroviral encephalitis F033.00 Encephalitis due to other infection EC
Adzy000 Acute inclusion body encephalitis F033000 Encephalitis due to meningococcus
Adzy100 Acute necrotising encephalitis F033011 Meningococcal encephalitis
Adzy200 Epidemic encephalitis F033100 Encephalitis due to congenital syphilis
Adzy300 Encephalitis lethargica F033111 Syphilis encephalitis
Adzy400 Von Economo's encephalitis F033200 Encephalitis due to syphilis unspecified
Adzy500 Adenoviral encephalitis F033300 Encephalitis due to tuberculosis
Adzz.11 Viral encephalitis NOS F033311 Tuberculous encephalitis
F03..00 Encephalitis, myelitis and encephalomyelitis F033400 Encephalitis due to toxoplasmosis
F030.00 Encephalitis in viral disease EC F033411  |Toxoplasmosis encephalitis
F030000 Encephalitis due to kuru F033z00 Unspecified encephalitis due to other infection EC
F030011 Kuru encephalitis F035.00 Postinfectious encephalitis
F030100 Encephalitis due to subacute sclerosing panencephalitis F035000 Encephalitis following chickenpox
F030200 Encephalitis due to poliomyelitis F035011 Encephalitis due to varicella
F030211 Poliomyelitis encephalitis F035100 Encephalitis following measles
F030300 Encephalitis due to arthropod-borne virus FO3X.00 Bacterial meningoencephalitis+tmeningomyelitis, NEC
F030400 Encephalitis due to herpes simplex virus FO3y.00 Other causes of encephalitis
F030411 Herpes simplex encephalitis F03z.00 Encephalitis NOS
F030500 Encephalitis due to mumps virus F212.00 Acute and subacute haemorrhagic leukoencephalitis [Hurst]
F030511 Mumps encephalitis Fyu0500 [X]Bacterial meningoencephalitis+meningomyelitis, NEC
F030600 Encephalitis due to rubella virus Fyu0600 [X]Other encephalitis, myelitis and encephalomyelitis
F030611 Rubella encephalitis Fyu0700 [X]Encephalitis,myelitis+encephalomyelitis/bactrl disease CE
F030700 Encephalitis due to cytomegalovirus Fyu0800 [X]Encephalitis,myelitis+encephalomyelitis/viral disease CE
F030711 Cytomegaloviral encephalitis FyuOAQQ [X]Encephalitis,myelitis+encephalomyelitis/other diseases CE
F030800 Encephalitis due to influenza-specific virus not identified N0O00611 | Systemic lupus erythematosus encephalitis
ZV05000 [V]Arthropod-baorne viral encephalitis vaccination

Cerebral toxoplasmosis abscess

AD00.00 [Toxoplasma meningoencephalitis FO40211 |Otogenic intracranial abscess
F033400 |Encephalitis due to toxoplasmosis F040300 [Epidural intracranial abscess

F033411 [Toxoplasmosis encephalitis F040311 Epidural intracranial abscess

F04..00 Intracranial and intraspinal abscesses FO40400  |Extradural intracranial abscess
F040.00 (Intracranial abscess FO40500 |Subdural intracranial abscess

F040.11 |Brain abscess F040511  [Subdural intracranial abscess
FO40000 [Cerebral intracranial abscess FO40600  [Tuberculous intracranial abscess
F040011 [Cerebral abscess F040z00 Intracranial abscess NOS

F040100 [Cerebellar intracranial abscess FO4X.00 Extradural and subdural abscess, unspecified
FO40111 |Cerebellar abscess FO4z.00 Intracranial or intraspinal abscess NOS
F040200 |Otogenic intracranial abscess F04z000 Epidural abscess

Cryptococcal meningitis

Read code Description
AB65200 |Cryptococcal meningitis
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Neurologic disability

Read code Description Read code Description

1BZ2.00 |Transient neurological symptoms BBba.00 [M]Primitive neuroectodermal tumour
1BZ3.00 |Progressive intellectual and neurological deterioration BBba000 [M]Peripheral neuroectodermal tumour
1JA..00 Suspected neurological disease BBc..00 [M]Neuroepitheliomatous neoplasms
103..00 Neurological disorder confirmed BBc0.00 [M]Ganglioneuromatous neoplasms
7P21.00 Rehabilitation for neurological disorders BBc0000 [M]Ganglioneuroma

7P21y00 | Other specified rehabilitation for neurological disorders BBc0100 [M]Ganglioneuroblastoma

7P21z00 |Rehabilitation for neurological disorders NOS BBc0200 [M]Ganglioneuromatosis

7Q04.00 | High cost neurology drugs BBc0z00 [M]Ganglioneuromatous neoplasm NOS
7Q04y00 |Other specified high cost neurology drugs BBc1.00 [M]Neuroblastoma NOS

7Q04z00 |High cost neurology drugs NOS BBc4.00 [M]Neuroepithelioma NOS

8A3.00 | Neurological monitoring BBc5.00 [M]Spongioneuroblastoma

8A3Z.00 |[Neurological monitoring NOS BBC6.11
8H13.00 |[Admitto neurological ITU

8H2E.00 [Admit neurology emergency

8H3J.00 Non-urgent neurology admission

Z6l..13 Neurological physiotherapy treatments

Z6l..14 Neurological techniques

2614.00 Neurological functional rehabilitation

2594.12 Soft neurological signs

13VCBOO | Neurodisability

1BZ2.00 |Transient neurological symptoms

1BZ3.00 |Progressive intellectual and neurological deterioration
1J05.00 Suspected neuroblastoma

1JA..00 Suspected neurological disease

1M8..00 |Diabetic peripheral neuropathic pain

[M]Glioneuroma

BBc7.00 [M]Neurocytoma

BBc7.11 [M]Neuroastrocytoma

BBCA.00 [M]Olfactory neurogenic tumour
BBcB.00O [M]Aesthesioneurocytoma
BBcC.00 [M]Aesthesioneuroblastoma
BBcC.11 [M]OQlfactory neuroblastoma
BBcD.00 [M]Aesthesioneuroepithelioma
BBcD.11 [M]Olfactory neuroepithelioma
BBcz.00 [M]Neuroepitheliomatous neoplasm NOS
BBe..11 [M]Neurofibromas

BBe0.00 [M]Neurofibroma NOS

BBel.00 [M]Neurofibromatosis NOS

103.00 |Neurological disorder confirmed BBel.11 [M]Multiple neurofibromatosis

285..00 | Neurotic condition, insight present BBe2.00 [M]Neurofibrosarcoma

B546.00 | Neuroblastoma BBe3.00 [M]Melanotic neurofibroma

B7F1000 |Acoustic neuroma BBe4.00 [M]Plexiform neurofibroma

B7Fy100 |Morton neuroma BBe5.11 [M]Acoustic neuroma

B927.00 |Neurofibromatosis - Von Recklinghausen's disease BBE7.00 [M]Neuronaevus

B927.12 | Neurofibromatosis type 1 BBe8.00 [M]Neuroma NOS

B929.00 |Neurofibromatosis type 2 BBeA.OO [M]Neurothekeoma

BB5R900 |[M]Neuroendocrine carcinoma BBN5.00 [M]Clear cell sarcoma of tendons and aponeuroses
BBa4.00 |[M]Melanotic neuroectodermal tumour BBz0.00 [M]Neuroendocrine neoplasm

Dementia

1461 H/O: dementia Eu00113  [X]Primary degen dementia of Alzheimer's type, senile onset]

£00..11 Sen?le demenFia - Eu00200 |[X]Dementia in Alzheimer's dis, atypical or mixed type
£00..12 Senlle/prlfesenlt;e deTe;\tla - Eu00z00  |[X]Dementia in Alzheimer's disease, unspecified
£000.00 Uncomplicated senile dementia Eu00z11 [X]Alzheimer's dementia unspec

5881.00000 Zresemle].detm:ntla e d " Eu01.00 [X]Vascular dementia
ncomplicated presente dementia Eu01.11 X]Arteriosclerotic dementia

£001100 Presen_lle dement_la W!th dellrlun_w Eu01000  [[X]Vascular dementia of acute onset
E001200 [Presenile dementia with paranoia — "
E001300 |Presenile dementia with depression Eu01100 [X|Multi-infarct dementia

P Eu01111 X]Predominantly cortical dementia

Egg;zgg :(:.isiﬁen:ir::::ieanuait:g: ressive or paranoid features Eu01200 _ [[X]subcortical vascular dementia
. P B Eu01300 |[X]Mixed cortical and subcortical vascular dementia

E002000 Seniled tia with i
eniie cementia WIth paranofa Eu01y00 X]Other vascular dementia

E002100 Seniled tia with d i
en! € cemen _|a W! epress!on - Eu01z00  |[X]Vascular dementia, unspecified
E002z00  Senile dementia with depressive or paranoid features NOS — " =
" — — Eu02.00 [X]Dementia in other diseases classified elsewhere
E003.00  Senile dementia with delirium 2 in Pick's di
E004.00  |Arteriosclerotic dementia Eu02000 [X]Dement!a !n Pick's disease -
Eu02100 |[X]Dementia in Creutzfeldt-Jakob disease

E004.11  |Multi infarct dementia - - —
E004000 |[Uncomplicated arteriosclerotic dementia Eu02200 _ [X]Dementia in Huntington's disease
Eu02300 X]Dementia in Parkinson's disease

E004100 |Arteriosclerotic dementia with delirium

£004200 Arteriosclerotic dementia with paranoia Eu02400 [X]Dementia in human immunodef virus [HIV] disease
E004300 |Arteriosclerotic dementia with depression Eu02500  [X]Lewy body dementia

F004z200  Arteriosclerotic dementia NOS Eu02y00  [X]Dementia in other specified diseases classif elsewhere
E012.00  DOther alcoholic dementia Eu02z00  [[X] Unspecified dementia

E012.11  Alcoholic dementia NOS Eu02z11 _ [[X] Presenile dementia NOS

F02y100 Drug-induced dementia Eu02z13  [X] Primary degenerative dementia NOS

E041.00  |Dementia in conditions EC Eu02z14  [[X] Senile dementia NOS

Eu00.00  [X]Dementia in Alzheimer's disease Eu02z16  |[X] Senile dementia, depressed or paranoid type
Eu00000 [X]Dementia in Alzheimer's disease with early onset Eu04000 X]Delirium not superimposed on dementia, so described
Eu00011 [[X]Presenile dementia,Alzheimer's type Eu04100  |[X]Delirium superimposed on dementia

Eu00012  [X]Primary degen dementia, Alzheimer's type, presenile onset Eu10711  [X]Alcoholic dementia NOS

Eu00100 [X]Dementia in Alzheimer's disease with late onset Eu84311 X]Dementia infantalis

Eu00112  [X]Senile dementia, Alzheimer's type ZS7C500  |Language disorder of dementia
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Progressive multifocal leukoencephalopathy

Read code Description

A41..00 Slow viral central nervous system infection

A413.00 Progressive multifocal leucoencephalopathy

A413.11 Progressive multifocal leukoencephalopathy

A41y.00 Other slow virus central nervous system infections

A41z.00 Slow virus central nervous system infection NOS

F11x.00 Cerebral degeneration in other disease EC

F11x800 Cerebral degeneration due to multifocal leucoencephalopathy
F11xz00 Cerebral degeneration other disease NOS

Peripheral neuropathy

Read code Description Read code Description

F35z.00 |Mononeuritis of unspecified site NOS F170100 |Cervical sympathetic paralysis

F352000 Dia.be.tic monone.uritis NOS F170z00 [ldiopathic peripheral autonomic neuropathy NOS
F360000 |Dejerine-Sottas disease F171.00 [|Peripheral autonomic neuropathy disease EC
F361.00 |Peroneal mu.scular atrqphy F171000 |Autonomic neuropathy due to amyloid

F361000 [Charcot-Marie-Tooth disease F171100 |Autonomic neuropathy due to diabetes

F361011 |Charcot's atrophy

F361012 |Charcot-Marie-Tooth syndrome

F361z00 |Peroneal muscular atrophy NOS

F363.00 |[Refsum'sdisease

F364.00 |Idiopathic progressive polyneuropathy
F366.00 |Polyneuropathy

F367.00 |Peripheral neuropathy

F36yz00 |Other idiopathic peripheral neuropathy NOS
F37..00 Inflammatory and toxic neuropathy

F37..11 [Toxic neuropathy

F170.00 |ldiopathic peripheral autonomic neuropathy
F170000 |Carotid sinus syndrome

F171z00 [|Peripheral autonomic neuropathy due to disease NOS
F17z.00 [|Autonomic nervous system disorder NOS
F17z.11 [Horner's syndrome

F17z.12 |Autonomic failure

F36y.00 [Other idiopathic peripheral neuropathy
F36y000 [Supranuclear paralysis

1JA..00 [Suspected neurological disease

F32..00 [Other cranial nerve disorders

F320.00 [Olfactory nerve disorders

F321.00 [Glossopharyngeal neuralgia

F322.00 |Other glossopharyngeal nerve disorder

Guillain—Barré syndrome

Read code Description
F370000 Guillain-Barre syndrome

Ophthalmology

Cytomegalovirus retinitis

FO30711 Cytomegaloviral encephalitis
AyuD000 [X]Other cytomegaloviral diseases
AyuD100 [X]Cytomegaloviral disease, unspecified




Dermatology

Herpes zoster

/A53..00 Herpes zoster \IA532300 |Ophthalmic herpes zoster infection

/A530.00 |Herpes zoster with meningitis \IA532400 |Herpes zoster ophthalmicus

A531.00 |Herpes zoster with other central nervous system complication IA532200 |Herpes zoster with other ophthalmic complication
IA531000 |Herpes zoster with other CNS complications IA53x.00  |Herpes zoster with other specified complication
IA531100 |Geniculate herpes zoster IA53x000 |Herpes zoster otitis externa

A531400 |Zoster encephalitis IA53x100 |Disseminated zoster

IA531z00 |Herpes zoster with other CNS complication NOS IA53xz00 |Herpes zoster with other specified complication NOS
A532.00 |Herpes zoster with ophthalmic complication IA53y.00 [Herpes zoster with unspecified complication
IA532000 |Herpes zoster with dermatitis of eyelid IA532.00 |Herpes zoster NOS

IA532100 |Herpes zoster with keratoconjunctivitis F374400 [Polyneuropathy in herpes zoster

A532200 |Herpes zoster iridocyclitis F501611 [Herpes zoster - otitis externa

Psoriasis

M16..00 [Psoriasis and similar disorders M161800 [Psoriasis inveterata

M160.00 |Psoriatic arthropathy M161900 |Psoriasis ostracea

M160.11 |Psoriatic arthritis M161A00 |Psoriasis palmaris

M160000 |Psoriasis spondylitica M161B00 |Psoriasis plantaris

M160100 |Distal interphalangeal psoriatic arthropathy M161C00 |Psoriasis punctata

M160200 |Arthritis mutilans M161D00 |Pustular psoriasis

M160z00 |Psoriatic arthropathy NOS M161E00 |Psoriasis universalis

M161.00 |Other psoriasis M161F00 |Psoriasis vulgaris

M161000 |Psoriasis unspecified M161F11 |Chronic large plaque psoriasis

M161100 |Psoriasis annularis M161G00 |Acrodermatitis continua

M161200 |Psoriasis circinata M161HOO |Erythrodermic psoriasis

M161300 |Psoriasis diffusa M161z00 |Psoriasis NOS

M161400 |Psoriasis discoidea M16y.00 |Other psoriasis and similar disorders

M161500 |Psoriasis geographica M16y000 [Scalp psoriasis

M161600 |Guttate psoriasis M16z.00 |Psoriasis and similar disorders NOS

M161700 |Psoriasis gyrate Myu3000 |[X]Other psoriasis

Seborrhoeic dermatitis

M101.00 Seborrhoeic dermatitis
M101.11 Seborrhoeic dermatitis capitis
Myu2000 [X]Other seborrhoeic dermatitis
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Kaposi’s sarcoma

A789500 HIV disease resulting in Kaposi's sarcoma
IA789511 HIV disease resulting in Kaposi sarcoma
B05z000 Kaposi's sarcoma of palate

B31z000 Kaposi's sarcoma of soft tissue
B33z000 Kaposi's sarcoma of skin

B592X00 Kaposi's sarcoma of multiple organs
B59zX00 Kaposi's sarcoma, unspecified

B6z0.00 Kaposi's sarcoma of lymph nodes
BBTA.00 [M]Kaposi's sarcoma

Byu5200 [X]Kaposi's sarcoma of multiple organs
Byu5300 [X]Kaposi's sarcoma, unspecified
Byu5BO0O0O [X]Kaposi's sarcoma of other sites

Oral candidiasis

Read code  Description

AB20.00 Candidiasis of mouth and oesophagus
AB20000 Candidiasis of mouth

AB20011 Oral thrush

Rash

Read code description

15)..00 Vulval rash

1D14.00 C/O: arash

2227 O/E - rash present

2227.12 O/E - itchy rash

2FR..00 Butterfly rash

2FU..00 O/E - erythematous rash

2114.00 O/E - arash

M2y4211 Vesicular rash

R021.00 [D]Rash and other nonspecific skin eruption
R021100 [D]Rash on genitals

R021z00 [D]Rash and other nonspecific skin eruption NOS
SP35200 Serum rash

Gastroenterology

Persistent cryptosporidiosis

A064.00

Read code Description

Cryptosporidiosis

4JH4000

Stool culture cryptosporidium positive
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Abdominal pain

196..00 ([Type of GIT pain 197D.00  [Right upper quadrant pain
196..11  |Abdominal pain type 197Z.00 Site of GIT pain NOS

196..12  [Type of GIT pain - symptom R090.00 [D]Abdominal pain

1962..0 |Colicky abdominal pain R0S0000 [[D]Abdominal tenderness
1963..0 [Non-colicky abdominal pain R090100 [[D]Abdominal colic

1964..0  [Shoulder pain from abdomen R090200 [[D]Colic NOS

1965..0 Biliary colic R090300 [[D]infantile colic

1965.11 |Biliary colic symptom R090311  [[D]Evening colic

1966..0 |Infantile colic R090312  |[D]Three month colic

1966.11 [Infantile colic - symptom R090400 |[D]JAbdominal cramps

1967..0 |Abdominal migraine - symptom R090500 |[D]Epigastric pain

1968..0 |Abdominal discomfort RO90600 |[[D]Umbilical pain

1969..0 |Abdominal pain R090700 |[D]Hypochondrial pain
1969000 |Abdominal wall pain RO90800 |[D]Suprapubic pain

196A.00 [Hunger pain R090900 |[D]Pain in right iliac fossa
196B.00 [|Painful rectal bleeding ROS0A00 |[D]Pain in left iliac fossa
196Z.00 ([Type of GIT pain NOS ROS0BOO  |[D]Groin pain

197..00 [Site of GIT pain RO90C00  [[D]Loin pain

197..11  [Flank pain ROS0D00  |[D]Abdominal migraine
197..12  |lliac fossa pain ROS0EOO  |[D]Recurrent acute abdominal pain
197..13  [Site of abdominal pain ROS0FO0  |[D]Acute abdomen

197..14  |Subcostal pain ROS0GO0 |[D]Pelvic and perineal pain
1971..0 |Central abdominal pain R0O90G11 |[D] Pelvic pain

1972..0  |Epigastric pain R090G12 |[D] Perineal pain

1973..0 Left subcostal pain ROS0HOO  [[D]Upper abdominal pain
1974..0 Right subcostal pain R090J00 [D]Right upper quadrant pain
1975..0 |Left flank pain ROS0KOO  |[D]Left upper quadrant pain
1976..0 |Right flank pain ROS0LO0  |[D]Left lower quadrant pain
1977..0 [Rightiliac fossa pain ROS0MOO |[D]Right lower quadrant pain
1978..0 Left iliac fossa pain ROS0ONQOO [[D]Nonspecific abdominal pain
1979..0  |Suprapubic pain RO90PO0  |[D]Functional abdominal pain syndrome
197A.00 |Generalised abdominal pain R0O90y00  [[D]Other specified abdominal pain
197A.11 |General abdominal pain-symptom R030z00  |[D]Abdominal pain NOS
197B.00 |Upper abdominal pain R0S3200 |[D]Abdominal lump

197C.00 |Lower abdominal pain

Oral hairy leukoplakia

Read code Description

J086.00 Leukoplakia of oral mucosa
J086.11 Leucoplakia of oral mucosa
J086000 Leukoplakia of gingiva
J086100 Leukoplakia of lips

086200 Leukoplakia of tongue
J086300 Leukoplakia of buccal mucosa
086311 Buccal mucosa leukoplakia
1086400 Hairy leukoplakia

J086z00 Oral mucosa leukoplakia NOS
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Nausea/vomiting

198..00 Nausea 1993 Projectile vomiting

198..11 C/O - nausea 1994 \Vomiting blood - fresh
198..12 Nausea symptoms 1995 \Vomiting blood - coffee ground
1982 Nausea present 1996 Vomiting - bile stained

1983 Morning nausea 1997 Retching

1984 Upset stomach 1998 Posseting

1984.11 Upset tummy 199Z.00 |Vomiting NOS

198Z.00 Nausea NOS RO70000 |[D]Nausea

199..00 Vomiting R070100 [[D]Vomiting

199..11 C/O - vomiting RO70111 |[D] Sickness

199..12 Emesis R070200 |[D]Emesis

199..13 Rumination RO70300 [[D]Drug induced vomiting
199..14 Vomiting symptoms RO70400 [[D]Projectile vomiting

1992 Vomiting R070z00 |[D]Nausea and vomiting NOS
1992.11 Throwing up R070z11 |[D]Posseting

1992.12 Bilious attack RO70z12 [[D]Retching

Chronic diarrhoea of unknown cause
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1040299 |Antimotility drug J4z0.00 Non-infective gastritis NOS

19F..00 Diarrhoea symptoms J4z1.00 Non-infective jejunitis NOS

19F..11 Diarrhoea J4z2.00 Non-infective ileitis NOS

19F..12 Loose stools J4z3.00 Non-infective colitis NOS

19F2.00 |Diarrhoea J4z4.00 Non-infective sigmoiditis NOS
19F3.00 [Spurious (overflow) diarrhoea J425.00 Exacerbation of non-infective colitis
19F4.00 (Toddlers diarrhoea J4zz2.00 Non-infective gastroenteritis NOS
19FZ.00 Diarrhoea symptom NOS J4zz.11 Diarrhoea presumed non-infectious
19FZ.11 Diarrhoea symptom & vomiting, symptom| |A083.00 |Diarrhoea of presumed infectious origin
4z..00 Non-infective gastroenteritis NOS A083.11 |Diarrhoea & vomiting = ? infectious
J4z..11 Presumed non-infectious diarrhoea




Weight loss of unknown cause

Read code Description

1625..0 Abnormal weight loss

1625.11 Abnormal weight loss - symptom
1627..0 Unintentional weight loss
1D1A.00 |Complaining of weight loss
22A8.00 Weight loss from baseline weight
22A9.00 Percentage weight loss

R032.00 [D]Abnormal loss of weight

Salmonella, shigella or campylobacter

65Q3.00 Salmonella carrier A030.11 Bacillary dysentery

AD2..00 |Other salmonella infections A031.00 [Shigella flexneri (group B)

A020.00 [Salmonella gastroenteritis A032.00 Shigella boydii (group C)

A020.11 [Salmonellosis A033.00 [Shigella sonnei (group D)

AD20.12 Salmonella food poisoning A033.11 Bacillary dysentery Shigella sonnei
A021.00 Salmonella septicaemia A03y.00 |Other specified shigella infection
AD22.00 |Localised salmonella infection A03z.00 Shigellosis NOS

A022000 |Local salmonella infection unspecified A074300 |Campylobacter gastrointestinal tract infection
A022100 Salmonella meningitis A074311 |Diarrhoea due to Campylobacter jejuni
AD22200 Salmonella pneumonia A074312 |Campylobacter enteritis

A022300 [Salmonella arthritis 4J27000 Salmonella not isolated

A022400 [Salmonella osteomyelitis 4)28.00 Shigella species not isolated

AD22z00 |Other local salmonella infection 4)29.00 |Campylobacter species not isolated
A023.00 Salmonella sepsis Ayu0200 [X]Other specified salmonella infections
AD2y.00  |Other specified salmonella infection Ayu0300 [X]Salmonella infection, unspecified
A02z.00 [Salmonella infection NOS Ayu0400 [X]Other shigellosis

AD3..00 Shigellosis Ayu0500 [X]Shigellosis, unspecified

A030.00 Shigella dysenteriae (group A) FO07300 [Meningitis due to salmonella

Hepatitis B infection

Read code Description Read code Description

141E.00  |History of hepatitis B IA707100 [Chronic viral hepatitis B without delta-agent
9k7..00  Hepatitis B screening positive - enhanced services admin IA707300 [Chronic viral hepatitis B

9kZ..11 Hepatitis B screening positive IA707X00 [Chronic viral hepatitis, unspecified

IA702.00  Viral hepatitis B with coma IA708.00 |Viral hepatitis with hepatic coma

IA702000 Acute hep B with delta-agent (coinfection) with hep coma A709.00 _|Viral hepatitis without hepatic coma
IA703.00  Viral (serum) hepatitis B ZV02B00 [\{]HEPatitis B carrier

IA703000 |Acute hep B with delta-agent (coinfectn) without hep coma 141E.00 HIStOI’}I-Of he.patltls B

IA704.00  [Other specified viral hepatitis with coma 4J3D.00 Hepat_lt!s B viral load

IA705100 |Acute delta-(super)infection of hepatitis B carrier 7Q05200 |Hepatitis B treatment drugs band 1

IA707000 [Chronic viral hepatitis B with delta-agent
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Hepatitis C infection

Read code Description Read code Description

2126700 Hepatitis C resolved IA705000 |Viral hepatitis C without mention of hepatic coma
14i..00 H/O hepatitis C antiviral drug therapy A707200  |Chronic viral hepatitis C
2]1..00 Hepatitis C status A70A.00 Hepatitis C genotype 1
2J11.00 Hepatitis C immune A70B.00 Hepatitis C genotype 2
2]12.00 Hepatitis C non immune A70C.00 Hepatitis C genotype 3
43dD.00 Hepatitis C recombinant immunoblot assay \IA70D.00 Hepatitis C genotype 4
4)QD.00 Hepatitis C viral ribonucleic acid PCR positive \A70E.00 Hepatitis C genotype 5
4)0D.11 Hepatitis C PCR positive A70F.00 Hepatitis C genotype 6
4JQF.00 Hepatitis C antigen positive A70G.00 \Acute hepatitis C

9kV..00 Hepatitis C screening positive - enhanced services admin IA70z.00 Unspecified viral hepatitis
9kVv..11 Hepatitis C screening positive A70z000 Hepatitis C

IA704000 Viral hepatitis C with coma

Oncology

Non-Hodgkin’s lymphoma

B627.00 |Non - Hodgkin's lymphoma B627D00 | Diffuse non-Hodgkin's centroblastic lymphoma
B627000 |Follicular non-Hodgkin's small cleaved cell lymphoma B627WO00 | Unspecified B-cell non-Hodgkin's lymphoma
B627100 |Follicular non-Hodg mixed sml cleavd & Ige cell lymphoma B627X00 | Diffuse non-Hodgkin's lymphoma, unspecified
B627200 |Follicular non-Hodgkin's large cell lymphoma BBg2.00 |[M]Malignant lymphoma, non Hodgkin's type
B627300 |Diffuse non-Hodgkin's small cell (diffuse) lymphoma BBg2.11  |[M]Non Hodgkins lymphoma

B627400 |Diffuse non-Hodgkin's small cleaved cell (diffuse) lymphoma ByuD100 |[X]Other types of follicular non-Hodgkin's lymphoma
B627500 | Diffuse non-Hodgkin mixed sml & Ige cell (diffuse) lymphoma ByuD200  [[X]Other types of diffuse non-Hodgkin's lymphoma
B627600 |Diffuse non-Hodgkin's immunoblastic (diffuse) lymphoma ByuD300 [[X]Other specified types of non-Hodgkin's lymphoma
B627700 |Diffuse non-Hodgkin's lymphoblastic (diffuse) lymphoma ByuDCOO  |[X]Diffuse non-Hodgkin's lymphoma, unspecified
B627800 | Diffuse non-Hodgkin's lymphoma undifferentiated (diffuse) ByuDDO0  [[X]Oth and unspecif peripheral & cutaneous T-cell lymphomas
B627A00 |Diffuse non-Hodgkin's large cell lymphoma ByuDEOO | [X]Unspecified B-cell non-Hodgkin's lymphoma
B627B00 |Other types of follicular non-Hodgkin's lymphoma ByuDFOO | [X]Non-Hodgkin's lymphoma, unspecified type
B627C00 |Follicular non-Hodgkin's lymphoma ByuDF11 |[X]Non-Hodgkin's lymphoma NOS

Anal cancer or anal intraepithelial dysplasia

Read code  Description

B142.00 Malignant neoplasm of anal canal
B142.11 Anal carcinoma

B142000 Malignant neoplasm of cloacogenic zone
B143.00 Malignant neoplasm of anus unspecified

Malig neop other site rectum, rectosigmoid junction and
B14y.00 anus

Malignant neoplasm rectum,rectosigmoid junction and
B14z.00 anus NOS

B805000 Anal intraepithelial neoplasia grade lll

J574K00 Anal intraepithelial neoplasia grade |

J574L00 Anal intraepithelial neoplasia grade Il
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Castleman’s disease

Read code Description
R056200 [D]Castleman's disease

Primary cerebral lymphoma

B51..00 [Malignant neoplasm of brain B515.00 |Malignant neoplasm of cerebral ventricles
B51..11 [Cerebral tumour - malignant B515000 |Malignant neoplasm of choroid plexus

B510.00 [Malignant neoplasm cerebrum (excluding lobes and ventricles) B515100 |Malignant neoplasm of floor of cerebral ventricle
B510000 [Malignant neoplasm of basal ganglia B515z00 [Malignant neoplasm of cerebral ventricle NOS
B510100 |Malignant neoplasm of cerebral cortex B516.00 |Malignant neoplasm of cerebellum

B510200 |Malignant neoplasm of corpus striatum B517.00 |Malignant neoplasm of brain stem

B510300 [Malignant neoplasm of globus pallidus B517000 [Malignant neoplasm of cerebral peduncle
B510400 [Malignant neoplasm of hypothalamus B517100 |Malignant neoplasm of medulla oblongata
B510500 [Malignant neoplasm of thalamus B517200 [Malignant neoplasm of midbrain

B510z00 |Malignant neoplasm of cerebrum NOS B517300 |Malignant neoplasm of pons

B511.00 [Malignant neoplasm of frontal lobe B517z00 [Malignant neoplasm of brain stem NOS
B512.00 [Malignant neoplasm of temporal lobe B51y.00  [Malignant neoplasm of other parts of brain
B512000 [Malignant neoplasm of hippocampus B51y000 [Malignant neoplasm of corpus callosum
B512100 |Malignant neoplasm of uncus B51y100 |Malignant neoplasm of tapetum

B512z00 [Malignant neoplasm of temporal lobe NOS B51y200 [Malignant neoplasm, overlapping lesion of brain
B513.00 [Malignant neoplasm of parietal lobe B51yz00  [Malignant neoplasm of other part of brain NOS
B514.00 |Malignant neoplasm of occipital lobe B51z.00  |Malignant neoplasm of brain NOS

Cervical dysplasia

Read code Description

K551.00 Dysplasia of cervix uteri

K551.11 IAtypism - cervical

K551.12 CIN | - I, cervical dysplasia

K551100 |Epidermidization of cervix

K551300 |Mild cervical dysplasia

K551400 |Moderate cervical dysplasia

K551411 [Cervical intraepithelial neoplasia grade II

K551X00 |Severe cervical dysplasia, not elsewhere classified
K551z00  |Dysplasia of cervix NOS

KyuSK00Q  |[X]Severe cervical dysplasia, not elsewhere classified

Lung cancer

B22..00 Malignant neoplasm of trachea, bronchus and lung B224z00 |Malignant neoplasm of lower lobe, bronchus or lung NOS
B221100 Malignant neoplasm of hilus of lung B225.00 |Malignant neoplasm of overlapping lesion of bronchus & lung
B222.00 Malignant neoplasm of upper lobe, bronchus or lung B22y.00 |Malignant neoplasm of other sites of bronchus or lung
B222100 Malignant neoplasm of upper lobe of lung B22z.00 |Malignant neoplasm of bronchus or lung NOS

B222z00 Malignant neoplasm of upper lobe, bronchus or lung NOS B22z.11 |Lung cancer

B223.00 Malignant neoplasm of middle lobe, bronchus or lung B570.00 |Secondary malignant neoplasm of lung

B223100 Malignant neoplasm of middle lobe of lung BS07.00 |Neoplasm of uncertain behaviour trachea, bronchus and lung
B223z00  |Malignant neoplasm of middle lobe, bronchus or lung NOS|  [B907200 |Neoplasm of uncertain behaviour of lung

B224.00 Malignant neoplasm of lower lobe, bronchus or lung B907z00 |Neop of uncertain behaviour of trachea, bronchus or lung NOS
B224100 Malignant neoplasm of lower lobe of lung
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Hodgkin lymphoma

Read code Description

Read code Description

B61..11 Hodgkin lymphoma B615100 |Hodgkin's mixed cellularity of lymph nodes head, face, neck
B610.00 Hodgkin's paragranuloma B615200 |Hodgkin's mixed cellularity of intrathoracic lymph nodes
B610000 [Hodgkin's paragranuloma of unspecified site B615300 |Hodgkin's mixed cellularity of intra-abdominal lymph nodes
B610100 [Hodgkin's paragranuloma of lymph nodes of head, face, neck B615400 |Hodgkin's mixed cellularity of lymph nodes of axilla and arm
B610200 [Hodgkin's paragranuloma of intrathoracic lymph nodes B615500 |Hodgkin's mixed cellularity of lymph nodes inguinal and leg
B610300 Hodgkin's paragranuloma of intra-abdominal lymph nodes B615600 |Hodgkin's mixed cellularity of intrapelvic lymph nodes
B610400 Hodgkin's paragranuloma of lymph nodes of axilla and arm B615700 |Hodgkin's disease, mixed cellularity of spleen

B610500 Hodgkin's paragranuloma lymph nodes inguinal region and leg B615800 |Hodgkin's mixed cellularity of lymph nodes of multiple sites
B610600 [Hodgkin's paragranuloma of intrapelvic lymph nodes B615z00 |Hodgkin's disease, mixed cellularity NOS

B610700 Hodgkin's paragranuloma of spleen B616.00 |Hodgkin's disease, lymphocytic depletion

B610800 Hodgkin's paragranuloma of lymph nodes of multiple sites B616000 |Hodgkin's lymphocytic depletion of unspecified site

B610z00 Hodgkin's paragranuloma NOS B616100 |Hodgkin's lymphocytic depletion of head, face and neck
B611.00 Hodgkin's granuloma B616200 |Hodgkin's lymphocytic depletion of intrathoracic lymph nodes
B611000 [Hodgkin's granuloma of unspecified site B616300 |Hodgkin's lymphocytic depletion intra-abdominal lymph nodes
B611100 [Hodgkin's granuloma of lymph nodes of head, face and neck B616400 |Hodgkin's lymphocytic depletion lymph nodes axilla and arm
B611200 Hodgkin's granuloma of intrathoracic lymph nodes B616500 |Hodgkin's lymphocytic depletion lymph nodes inguinal and leg
B611300 Hodgkin's granuloma of intra-abdominal lymph nodes B616600 |Hodgkin's lymphocytic depletion of intrapelvic lymph nodes
B611400 Hodgkin's granuloma of lymph nodes of axilla and upper limb B616700 |Hodgkin's disease, lymphocytic depletion of spleen

B611500 [Hodgkin's granuloma lymph nodes of inguinal region and leg B616800 |Hodgkin's lymphocytic depletion lymph nodes multiple sites
B611600 [Hodgkin's granuloma of intrapelvic lymph nodes B616z00 |Hodgkin's disease, lymphocytic depletion NOS

B611700 [Hodgkin's granuloma of spleen B617.00 |Nodular lymphocyte predominant Hodgkin lymphoma
B611800 Hodgkin's granuloma of lymph nodes of multiple sites B618.00 |Nodular sclerosis classical Hodgkin lymphoma

B611z00 Hodgkin's granuloma NOS B619.00 |Mixed cellularity classical Hodgkin lymphoma

B612000 Hodgkin's sarcoma of unspecified site B61A.00 |Lymphocyte depleted classical Hodgkin lymphoma

B612100 [Hodgkin's sarcoma of lymph nodes of head, face and neck B61B.00 |Lymphocyte-rich classical Hodgkin lymphoma

B612200 [Hodgkin's sarcoma of intrathoracic lymph nodes B61C.00 |Other classical Hodgkin lymphoma

B612300 Hodgkin's sarcoma of intra-abdominal lymph nodes B61z.00 |Hodgkin's disease NOS

B612400 Hodgkin's sarcoma of lymph nodes of axilla and upper limb B61z.11 |Hodgkin lymphoma NOS

B612500 Hodgkin's sarcoma of lymph nodes of inguinal region and leg B61z000 |Hodgkin's disease NOS, unspecified site

B612600 [Hodgkin's sarcoma of intrapelvic lymph nodes B61z100 |Hodgkin's disease NOS of lymph nodes of head, face and neck
B612700 [Hodgkin's sarcoma of spleen B61z200 |Hodgkin's disease NOS of intrathoracic lymph nodes
B612800 [Hodgkin's sarcoma of lymph nodes of multiple sites B61z300 |Hodgkin's disease NOS of intra-abdominal lymph nodes
B612z00 Hodgkin's sarcoma NOS B61z400 |Hodgkin's disease NOS of lymph nodes of axilla and arm
B613.00 Hodgkin's disease, lymphocytic-histiocytic predominance B612500 |Hodgkin's disease NOS of lymph nodes inguinal region and leg
B613.11 Hodgkin lymphma, lymphcyte-rch B61z2600 |Hodgkin's disease NOS of intrapelvic lymph nodes

B613000 [Hodgkin's, lymphocytic-histiocytic predominance unspec site B61z700 |Hodgkin's disease NOS of spleen

B613100 [Hodgkin's, lymphocytic-histiocytic pred of head, face, neck B61z800 |Hodgkin's disease NOS of lymph nodes of multiple sites
B613200 [Hodgkin's, lymphocytic-histiocytic pred intrathoracic nodes B61zz00 |Hodgkin's disease NOS

B613300 Hodgkin's, lymphocytic-histiocytic pred intra-abdominal node BB;j..00 [M]Hodgkin's disease

B613400 Hodgkin's, lymphocytic-histiocytic pred axilla and arm BBj0.00 |[M]Hodgkin's disease NOS

B613500 Hodgkin's, lymphocytic-histiocytic pred inguinal and leg BBj1.00 |[M]Hodgkin's disease, lymphocytic predominance

B613600 |Hodgkin's, lymphocytic-histiocytic pred intrapelvic nodes BBj1000 |[M]Hodgkin,s disease, lymphocytic predominance, diffuse
B613700 [Hodgkin's, lymphocytic-histiocytic predominance of spleen BBj1100 |[M]Hodgkin,s disease, lymphocytic predominance, nodular
B613800 Hodgkin's, lymphocytic-histiocytic pred of multiple sites BBj2.00 |[M]Hodgkin's disease, mixed cellularity

B613z00 Hodgkin's, lymphocytic-histiocytic predominance NOS BBj3.00 |[M]Hodgkin's disease, lymphocytic depletion NOS

B614.00 Hodgkin's disease, nodular sclerosis BBj4.00 |[M]Hodgkin's disease lymphocytic depletion,diffuse fibrosis
B614000 [Hodgkin's disease, nodular sclerosis of unspecified site BBj5.00 |[M]Hodgkin's disease, lymphocytic depletion, reticular type
B614100 [Hodgkin's nodular sclerosis of head, face and neck BBj6.00 |[M]Hodgkin's disease, nodular sclerosis NOS

B614200 Hodgkin's nodular sclerosis of intrathoracic lymph nodes BBj6000 |[M]Hodgkin,s disease, nodular sclerosis, lymphocytic predom
B614300 Hodgkin's nodular sclerosis of intra-abdominal lymph nodes BBj6100 |[M]Hodgkin,s disease, nodular sclerosis, mixed cellularity
B614400 Hodgkin's nodular sclerosis of lymph nodes of axilla and arm BBj6200 |[M]Hodgkin,s disease, nodular sclerosis, lymphocytic deplet
B614500 |Hodgkin's nodular sclerosis of inguinal region and leg BBj7.00 |[M]Hodgkin's disease, nodular sclerosis, cellular phase
B614600 [Hodgkin's nodular sclerosis of intrapelvic lymph nodes BBj8.00 |[M]Hodgkin's paragranuloma

B614700 |Hodgkin's disease, nodular sclerosis of spleen BBj9.00 |[M]Hodgkin's granuloma

B614800 Hodgkin's nodular sclerosis of lymph nodes of multiple sites BBjA.00 |[M]Hodgkin's sarcoma

B614z00 Hodgkin's disease, nodular sclerosis NOS BBjz.00 |[M]Hodgkin's disease NOS

B615.00 Hodgkin's disease, mixed cellularity ByuD000 |[X]Other Hodgkin's disease

B615000 [Hodgkin's disease, mixed cellularity of unspecified site ZV10711 |[V]Personal history of Hodgkin's disease
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Head and neck cancer

Read code Description Read code Description

B310000 |Malignant neoplasm of soft tissue of head B514.00 |Malignant neoplasm of occipital lobe

B310100 |Malignant neoplasm of soft tissue of face B515.00 |Malignant neoplasm of cerebral ventricles
B310200 |Malignant neoplasm of soft tissue of neck B515000 |Malignant neoplasm of choroid plexus

B310300 |Malignant neoplasm of cartilage of ear B515100 |Malignant neoplasm of floor of cerebral ventricle
B310400 |Malignant neoplasm of tarsus of eyelid B515z00 |Malignant neoplasm of cerebral ventricle NOS
B330.00 |Malignant neoplasm of skin of lip B516.00 |Malignant neoplasm of cerebellum

B331.00 |Malignant neoplasm of eyelid including canthus B517.00 |Malignant neoplasm of brain stem

B331000 |Malignant neoplasm of canthus B517000 |Malignant neoplasm of cerebral peduncle
B331100 |Malignant neoplasm of upper eyelid B517100 [Malignant neoplasm of medulla oblongata

B517200 |Malignant neoplasm of midbrain

B517300 |Malignant neoplasm of pons

B517z00 |Malignant neoplasm of brain stem NOS

B51y.00 |Malignant neoplasm of other parts of brain
B51y000 |Malignant neoplasm of corpus callosum
B51y100 |Malignant neoplasm of tapetum

B51y200 [Malignant neoplasm, overlapping lesion of brain
B51yz00 |Malignant neoplasm of other part of brain NOS
B512.00 |Malignant neoplasm of brain NOS

B331200 |Malignant neoplasm of lower eyelid

B332.00 |Malignant neoplasm skin of ear and external auricular canal
B332000 [Malignant neoplasm of skin of auricle (ear)

B332100 |Malignant neoplasm of skin of external auditory meatus
B332200 |Malignant neoplasm of pinna NEC

B333.00 |Malignant neoplasm skin of other and unspecified parts face
B333000 |Malignant neoplasm of skin of cheek, external

B333100 |Malignant neoplasm of skin of chin

B333200 |Malignant neoplasm of skin of eyebrow B520.00 |Malignant neoplasm of cranial nerves

B333300 |Malignant neoplasm of skin of forehead B520000 |Malignant neoplasm of olfactory bulb

B333400 [Malignant neoplasm of skin of nose (external) B520100 | Malignant neoplasm of optic nerve

B333500 |Malignant neoplasm of skin of temple B520200 |Malignant neoplasm of acoustic nerve

B333z200 |Malignant neoplasm skin other and unspec part of face NOS B520z00 |Malignant neoplasm of cranial nerves NOS
B334.00 |Malignant neoplasm of scalp and skin of neck B521.00 |Malignant neoplasm of cerebral meninges
B334000 |Malignant neoplasm of scalp B521000 [Malignant neoplasm of cerebral dura mater
B334100 |Malignant neoplasm of skin of neck B521100 [Malignant neoplasm of cerebral arachnoid mater
B334z00 |Malignant neoplasm of scalp or skin of neck NOS B521200 |Malignant neoplasm of cerebral pia mater
B50..00 | Malignant neoplasm of eye B521z00 |Malignant neoplasm of cerebral meninges NOS
B500000 |Malignant neoplasm of ciliary body B525.00 [Malignant neoplasm of cauda equina

B500100 [Malignant neoplasm of iris B52X.00 |Malignant neoplasm of meninges, unspecified
B500200 |Malignant neoplasm of crystalline lens Malignant neoplasm of other specified part of nervous
B500300 |Malignant neoplasm of sclera B52y.00 |system

B500z00 |Malignant neoplasm of eyeball NOS B522.00 |Malignant neoplasm of nervous system NOS
B501.00 |Malignant neoplasm of orbit B53..00 |Malignant neoplasm of thyroid gland

B501000 |Malignant neoplasm of connective tissue of orbit B540.00 |Malignant neoplasm of adrenal gland

B501100 |Malignant neoplasm of extraocular muscle of orbit B540000 | Malignant neoplasm of adrenal cortex

B501z00 |Malignant neoplasm of orbit NOS B540100 |Malignant neoplasm of adrenal medulla
B502.00 |Malignant neoplasm of lacrimal gland B540z00 |Malignant neoplasm of adrenal gland NOS

B541.00 |Malignant neoplasm of parathyroid gland

Malignant neoplasm pituitary gland and craniopharyngeal
B542.00 [duct

B542000 |Malignant neoplasm of pituitary gland

B542100 |Malignant neoplasm of craniopharyngeal duct

B543.00 |Malignant neoplasm of pineal gland

B544.00 |Malignant neoplasm of carotid body

B545.00 |Malignant neoplasm of aortic body and other paraganglia
B545000 |Malignant neoplasm of glomus jugulare

B545100 |Malignant neoplasm of aortic body

B545200 |Malignant neoplasm of coccygeal body

B503.00 |Malignant neoplasm of conjunctiva

B504.00 |Malignant neoplasm of cornea

B505.00 |Malignant neoplasm of retina

B506.00 |Malignant neoplasm of choroid

B507.00 |Malignant neoplasm of lacrimal duct

B507000 |Malignant neoplasm of lacrimal sac

B507100 |[Malignant neoplasm of nasolacrimal duct

B507z00 |Malignant neoplasm of lacrimal duct NOS

B508.00 [Malignant neoplasm, overlapping lesion of eye and adnexa
B50y.00 |Malignant neoplasm of other specified site of eye

B50z.00 |Malignant neoplasm of eye NOS B545200 |Malignant neoplasm of aortic body or paraganglia NOS

B51..00 Mal!gnant neoplasm of brain - B54X.00 |Malignant neoplasm-pluriglandular involvement,unspecified
Mallgnant neoplasm cerebrum (excluding lobes and B54y.00 [Malignant neoplasm of other specified endocrine gland

B8510.00 |ventricles) B55..00 | Malignant neoplasm of other and ill-defined sites

B510000 | Malignant neoplasm of basal ganglia B550.00 |Malignant neoplasm of head, neck and face

B510100 |Malignant neoplasm of cerebral cortex B550000 |Malignant neoplasm of head NOS

B510200 |Malignant neoplasm of corpus striatum B550100 |Malignant neoplasm of cheek NOS

B510300 |Malignant neoplasm of globus pallidus B550200 |Malignant neoplasm of nose NOS

B510400 |Malignant neoplasm of hypothalamus B550300 |Malignant neoplasm of jaw NOS

B510500 |Malignant neoplasm of thalamus B550400 |Malignant neoplasm of neck NOS

B510z00 |Malignant neoplasm of cerebrum NOS B550500 [Malignant neoplasm of supraclavicular fossa NOS

B511.00 |[Malignant neoplasm of frontal lobe B550z00 |Malignant neoplasm of head, neck and face NOS

B512.00 [Malignant neoplasm of temporal lobe BO...11 Carcinoma of lip, oral cavity and pharynx

B512000 |Malignant neoplasm of hippocampus B00..11 | Carcinoma of lip

B512100 |Malignant neoplasm of uncus
B512z200 |Malignant neoplasm of temporal lobe NOS
B513.00 [Malignant neoplasm of parietal lobe
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Space-occupying lesion of unknown cause

Read code  Description
R042300 [D]Space-occupying intracranial lesion NOS

Gynaecology

Cervical cancer

B41..00 Malignant neoplasm of cervix uteri B412.00 Malignant neoplasm, overlapping lesion of cervix uteri
B41..11 Cervical carcinoma (uterus) B41y.00 Malignant neoplasm of other site of cervix

B410.00 Malignant neaplasm of endocervix B41y000 Malignant neoplasm of cervical stump

B410000 Malignant neoplasm of endocervical canal B41y100 Malignant neoplasm of squamocolumnar junction of cervix
B410100 Malignant neoplasm of endocervical gland B41yz00 Malignant neoplasm of other site of cervix NOS

B410z00 Malignant neoplasm of endocervix NOS B41z.00 Malignant neoplasm of cervix uteri NOS

B411.00 Malignant neoplasm of exocervix

Cervical intraepithelial neoplasia

Read code Description

B831.13 Cervical intraepithelial neoplasia grade I
K551411 Cervical intraepithelial neoplasia grade Il
ZV13C11 [V]PH of cervical intraepithelial neoplasia grade Il
7V13EQO [V]PH of cervical intraepithelial neoplasia, grade IlI

Vaginal intraepithelial neoplasia

Read code Description

B833311 |Vulval intraepithelial neoplasia

B833700 |Vaginal intraepithelial neoplasia grade 1
B833800 |Vaginal intraepithelial neoplasia grade 2
B833900 |Vaginal intraepithelial neoplasia grade 3

Ear, nose, and throat

Parotitis

A72y.11 Parotitis - epidemic 072400 Sialoadenitis of the sublingual gland

A72z.00 Mumps with no complication J072500 Sialoangiitis

A72z.11 Epidemic parotitis 1072600 Sialodochitis

J072.00 Sialoadenitis J072700 Infective sialoadenitis

J072.11 Parotitis 1072200 Sialoadenitis NOS

J072000 Allergic parotitis A72..00 Mumps

J072100 Toxic parotitis A72x.00 Mumps with other specified complications
1072200 Parotitis NOS A72xz00 Mumps with other specified complications NOS
J072300 Sialoadenitis of the submandibular gland A72y.00 Mumps with unspecified complication
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Lymphoepithelial parotid cysts

J076400 Parotid cyst

1076200 Salivary gland mucocele NOS
J077.00 Salivary secretion disturbance
J077000 Salivary hyposecretion
J07y.00 Other salivary gland diseases
Uo7y.11 Sialectasia

J07y.12 Stenosis of salivary duct
Jo7y000 Benign lymphoepithelial salivary gland lesion
J07y100 Parotid sialectasia

Jo7y200 Submandibular sialectasia
Jo7y300 Sublingual sialectasia
Jo7y400 Sialectasia NOS

Haematology

Blood dyscrasia
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D410.00 Secondary polycythaemia D314z11 |Dilutional thrombaocytopenia
D410000 Stress polycythaemia D315.00 [Thrombocytopenia NOS
D410011 Spurious polycythaemia Dyu3200 |[X]Other primary thrombocytopenia
D410100 High altitude polycythaemia D41y300 (Bone marrow depression
D410200 Polycythaemia due to cyanotic heart disease 42H2.00 |Leucopenia - low white count
D410300 Polycythaemia due to cyanotic respiratory disease 42H2.11 |Leucopenia

D410400 Renal polycythaemia 42)2.00 Neutropenia

D410z00 Secondary polycythaemia NOS 42)3.00 Neutropenia

42P2.00 Thrombocytopenia D400.00 |Agranulocytosis

42P2.11 Auto-immune thrombocytopenia D400.11  |Kostmann's syndrome

D313.00 Primary thrombocytopenia D400.12 [Neutropenia

D313.11 Evan's syndrome D400000 |Idiopathic agranulocytosis
D313.12 Idiopathic thrombocytopenic purpura D400011 |ldiopathic neutropenia

D313.13 Idiopathic purpura D400100 [Primary splenic neutropenia
D313.14 Megakaryocytic hypoplasia D400200 |Agranulocytosis - drug induced
D313.15 Thrombocytopenic purpura D400211 [Neutropenia - drug induced
D313000 Idiopathic thrombocytopenic purpura D400300 |Agranulocytosis due to irradiation
D313011 Idiopathic purpura D400311 |[Radiation agranulocytosis
D313012 ITP - idiopathic thrombocytopenic purpura D400312 |Neutropenia due to irradiation
D313100 Congenital thrombocytopenic purpura D400400 |Agranulocytosis due to infection
D313111 Hereditary thrombocytopenia NEC D400411 |[Neutropenia due to infection
D313200 Thrombocytopenic purpura with absent radius D400500 |Congenital neutropenia
D313211 ITAR syndrome D400511 |Congenital agranulocytosis NEC
D313300 [X]Essential thrombocytopenia NOS D400600 [Drug-induced neutropenia
D313y00 Other specified primary thrombocytopenia D400700 |Acquired neutropenia in newborn
D313z00 Primary thrombocytopenia NOS D400800 |Acquired neutropenia NEC
D313z11 Essential thrombocytopenia NOS DA400811 |Acquired agranulocytosis NEC
D314.00 Secondary thrombocytopenia D400900 |Cyclical neutropenia

D314000 Post-transfusion purpura D400A00 |Leucopenia

D314011 Thromhocytopenia due to massive blood transfusion D400AO0 |Leucopenia

D314100 [Thrombocytopenia due to drugs D400y00 |Other specified agranulocytosis
D314200 Thromhocytopenia due to extracorporeal circulation of blood D400z00 |Agranulocytosis NOS

D314y00 Other specified secondary thrombocytopenia D40y300 |Lymphopenia

D314z00 Secondary thrombocytopenia NOS



Other

Mononucleosis-like syndrome

Read code Description Read code  Description

AyuD.00 [X]Other viral diseases AyuD900 [X]Other specified viral diseases
AyuD000 [X]Other cytomegaloviral diseases AyuDAOO [X]Adenovirus infection, unspecified
AyuD100 [X]Cytomegaloviral disease, unspecified AyuDBOO [X]Enterovirus infection, unspecified
AyuD200 [X]Mumps with other complications AyuDCO0 [X]Coronavirus infection, unspecified
AyuD300 [X]Mumps without complication AyuDDO0O [X]Parvovirus infection, unspecified
AyuD400 [X]Other infectious mononucleosis AyuDEOO [X]Papovavirus infection, unspecified
AyuD500 [X]Infectious mononucleosis, unspecified AyuDFOO [X]Other viral infections of unspecified site
AyuD600 [X]Other viral conjunctivitis AyuDG00 [X]Viral infection, unspecified
AyuD700 [X]Viral conjunctivitis, unspecified 631200 Hepatitis in infectious mononucleasis
AyuD800 [X]Retrovirus infections, not elsewhere classified

Hypertension

Read code Description

G2...00 Hypertensive disease

G2...11 BP - hypertensive disease
G20..00 Essential hypertension
G20..11 High blood pressure

G20..12 Primary hypertension
G200.00 Malignant essential hypertension
G201.00 Benign essential hypertension
G202.00 Systolic hypertension
G203.00 Diastolic hypertension
G20z.00 Essential hypertension NOS
G20z.11 Hypertension NOS

Minor trauma

Read code Description

ZRLs.00 Hospital trauma index

ZRqU.00 Trauma index

ZRgV.00 Trauma score

ZRgV.11 TS - Trauma score

ZRgV100 Revised trauma score

ZRgV111l RTS - Revised trauma score

ZRgW.00 [Trauma and injury severity score

ZRgW.11 [TRISS - Trauma and injury severity score
ZRrX.00 Westmeade post-traumatic amnesia test
ZS7C700 Post-traumatic mutism

Z\V15400  |[[V]Personal history of psychological trauma
ZVu6U00  |[[X]Personal history of other physical trauma
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Depression

Read code Description Read code Description

1B17.00 |Depressed E2B1.00 [Chronic depression

1B17.11 |C/O - feeling depressed Eu02z16 |[X] Senile dementia, depressed or paranoid type

1B1U.00 [Symptoms of depression Eu32.00 |[X]Depressive episode

1B1U.11 |Depressive symptoms Eu32.11 |[X]Single episode of depressive reaction

1BT..00 [Depressed mood Eu32.12  |[X]Single episode of psychogenic depression

2257000 [O/E - depressed Eu32.13 |[X]Single episode of reactive depression

B8BK0.00 |Depression management programme Eu32000 |[X]Mild depressive episode

BCAa.00 |Patient given advice about management of depression Eu32100 |[X]Moderate depressive episode

BHHg.00 [Referral for guided self-help for depression Eu32200 |[X]Severe depressive episode without psychotic symptoms
Bk4..00 _ Depression - enhanced services administration Eu32211 |[[X]Single episode agitated depressn w'out psychotic symptoms

9k40.00 |Depression - enhanced service completed

9kQ..00 On full dose long term treatment depression - enh serv admin
9kQ..11 On full dose long term treatment for depression

E001300 [Presenile dementia with depression

Eu32212 |[X]Single episode major depression w'out psychotic symptoms

Eu32213 |[X]Single episode vital depression w'out psychotic symptoms
Eu32300 |[X]Severe depressive episode with psychotic symptoms

F002100 [Senile dementia with depression Eu32311 |[X]Single episode of major depression and psychotic symptoms
E004300 Arteriosclerotic dementia with depression Fu32312 |[X]Single episode of psychogenic depressive psychosis
E02y300 |Drug-induced depressive state Eu32313 [X]Single episode of psychotic depression

E11..00 Affective psychoses Eu32314 |[X]Single episode of reactive depressive psychosis
E11..12 [Depressive psychoses Eu32400 |[X]Mild depression

E112.00 [Single major depressive episode Fu32500 [X]Major depression, mild

E112.11 |Agitated depression Fu32600 [X]Major depression, moderately severe

E112.12 [Endogenous depression first episode Eu32700 |[X]Major depression, severe without psychotic symptoms
E112.13 [Endogenous depression first episode Eu32800 |[X]Major depression, severe with psychotic symptoms
E112.14 [Endogenous depression Eu32y00 [[X]Other depressive episodes

E112000 Single major depressive episode, unspecified Eu32yll [[X]Atypical depression

E112100 [Single major depressive episode, mild Eu32y12 [[X]Single episode of masked depression NOS

E112200 [Single major depressive episode, moderate Fu32z00 |[X]Depressive episode, unspecified

E112300 [Single major depressive episode, severe, without psychosis Eu32z11 |[X]Depression NOS

E112400 Single major depressive episode, severe, with psychosis Eu32z12 [X]Depressive disorder NOS

112200 Eingle major depressive episode NOS Eu32z13  [X]Prolonged single episode of reactive depression
E118.00 [Seasonal affective disorder Eu32z14 [[X] Reactive depression NOS

E11y200 |Atypical depressive disorder Eu33.14 |[X]Seasonal depressive disorder

E11z2.00 [Other and unspecified affective psychoses Eu33.15 [X]SAD - Seasonal affective disorder

E11z2000 Unspecified affective psychoses NOS Eu33211 [X]Endogenous depression without psychotic symptoms
E11z200 |Masked depression Fu33311 |[X]Endogenous depression with psychotic symptoms
E11zz00 [Other affective psychosis NOS Eu33z11 [X]Monopolar depression NOS

E130.00 [Reactive depressive psychosis Fu34100 |[X]Dysthymia

E130.11 |Psychotic reactive depression Eu34111 |[X]Depressive neurosis

E135.00 Agitated depression Fu34112 [X]Depressive personality disorder

E200300 |Anxiety with depression Eu34113 |[X]Neurotic depression

E204.00 [Neurotic depression reactive type Eu34114 |[X]Persistant anxiety depression

E291.00 |Prolonged depressive reaction Fu41200 |[X]Mixed anxiety and depressive disorder
E2B..00 [Depressive disorder NEC Eu41211 [X]Mild anxiety depression

E2B0.00 _[Postviral depression ZV11100 [V]Personal history of affective disorder

Lymphogranuloma venereum

Read code Description

A991.00 |Lymphogranuloma venereum
A991000 |Pharyngeal lymphogranuloma venereum
A991100 |Rectal lymphogranuloma venereum
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Pyrexia of unknown origin

165..00 Temperature symptoms 2E4..00 O/E - character of fever
165..11 Fever symptoms 2E4..11 O/E - temperature character
165..12 Pyrexia symptoms 2E41.00 O/E - fever - acute rise
1652..0 Feels hot/feverish 2E42.00 O/E - fever - gradual rise
1653..0 Fever with sweating 2E43.00 O/E - fever - continuous
1654..0 Having rigors 2E44.00 O/E - fever - remittent
1654.11 Rigor - symptom 2E45.00 O/E - fever - intermittent
1655..0 C/O shivering 2E46.00 O/E - staircase fever

1656..0 Feverish cold 2E47.00 O/E - fever - irregular
1657..0 Hot flushes 2E48.00 O/E - fever - fast fall-crisis
1658..0 Different temperature in opposite limbs 2E45.00 O/E - fever-gradual fall-lysis
165Z.00 Temperature symptom NOS 2E4Z.00 O/E - fever character NOS
2E...00 Examination of fever RO0O3000 [[D]Convulsions, febrile
2E...11 O/E - fever RO03011 |[D]Pyrexial convulsion
2E1..00 O/E - fever - general R0O06.00 [D]Pyrexia of unknown origin
2E12.00 O/E - fever examination - NAD R0O06.11 [D]Fever of unknown origin
2E13.00 O/E -pyrexia of unknown origin RO06000 [[D]Chills with fever

2E13.11 O/E - pyrexia - ? cause RO06100 |[D]Hyperpyrexia NOS
2E1Z.00 O/E - fever - general NOS RO06200 |[D]Fever NOS

2E34.00 O/E - temperature elevated RO06300 ([[D]Persistent fever

2E35.00 O/E - hyperpyrexia-> 40.5 oCEL RO06z00 [[D]Pyrexia of unknown origin NOS
2E3Z.00 O/E - level of fever NOS

Lymphadenopathy

Read code _Description
2C3..00 O/E - lymphadenopathy BBm&.00 [M] Angioimmunoblastic lymphadenopathy
2C3..11 O/E - adenopathy R056.00 [D]Lymph node enlargement

2(3..12 O/E - enlarged lymph nodes R0O56000 [D]Lymphadenopathy

2C32.00 0/E -cervical lymphadenopathy R056100 [D]Swollen glands

2C33.00 0O/E-sub-mental lymphadenopathy R0O56300 [D]Generalized enlarged lymph nodes
2C34.00 0/E-supraclav.lymphadenopathy R0O56400 [D]Localized enlarged lymph nodes
2C35.00 O/E -axillary lymphadenopathy R0O56500 [D]Reactive lymphadenopathy

2C36.00 O/E - inguinal lymphadenopathy R0O56200 [D]Lymph node enlargement NOS

2C37.00 O/E -popliteal lymphadenopathy RO56z11 [D]Adenitis NOS

2C38.00 O/E - post-auricular lymphadenopathy R0O56z12 [D]Enlarged submandibular lymph gland
2C3Z2.00 O/E - lymphadenopathy NOS

Hyperlipidemia

Read code description

8CR3.00 Hyperlipidaemia clinical management plan
C320200 Hyperlipidaemia, group A

C322.00 Mixed hyperlipidaemia

C324.00 Hyperlipidaemia NOS

Cyu8D00 [X]Other hyperlipidaemia
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Chronic liver disease

Read code Description

Read code Description

61..00 [Cirrhosis and chronic liver disease 1615C00 Xanthomatous portal cirrhosis
|1610.00 Alcoholic fatty liver 1615D00 Bacterial portal cirrhosis
|1611.00 )Acute alcoholic hepatitis U615E00 Cardituberculous cirrhosis
|1612.00 IAlcohalic cirrhosis of liver 1615F00 Syphilitic portal cirrhosis
|1612.11 Florid cirrhosis 1615G00 Zooparasitic portal cirrhosis
|1612.12 Laennec's cirrhosis 1615H00 Infectious cirrhosis NOS
|1612000 Alcoholic fibrosis and sclerosis of liver 1615y00 Portal cirrhosis unspecified
|1613.00 Alcoholic liver damage unspecified 1615200 Non-alcoholic cirrhosis NOS
1613000 |Alcoholic hepatic failure 1615211 Macronodular cirrhosis of liver
614.00 [Chronic hepatitis 1615212 Cryptogenic cirrhosis of liver
|1614000 Chronic persistent hepatitis 1615213 Cirrhosis of liver NOS
|1614100 Chronic active hepatitis 1615214 Laennec's cirrhosis, non-alcoholic
|1614111 IAutoimmune chronic active hepatitis 1615215 Hepatic fibrosis
|1614200 Chronic aggressive hepatitis 1616.00 Biliary cirrhosis
|1614300 Recurrent hepatitis 1616000 Primary hiliary cirrhosis
|1614400 Chronic lobular hepatitis 1616100 Secondary biliary cirrhosis
I614y00 |Chronic hepatitis unspecified 1616200 Biliary cirrhosis of children
1614200 [Chronic hepatitis NOS 1616200 Biliary cirrhosis NOS
|1615.00 Cirrhosis - non alcoholic 1617.00 Alcoholic hepatitis
|1615.11 Portal cirrhosis 1617000 Chronic alcohaolic hepatitis
|1615000 Unilobular portal cirrhosis 161y.00 Other non-alcoholic chronic liver disease
|1615100 Multilobular portal cirrhosis 161y000 Chronic yellow liver atrophy
|1615111 Postnecrotic cirrhosis of liver 161y100 Non-alcoholic fatty liver
|1615200 Mixed portal cirrhosis 161y200 Hepatosplenomegaly
615300 |Diffuse nodular cirrhosis 161y300 Portal fibrosis without cirrhosis
|1615400 Fatty portal cirrhosis 161y400 Hepatic fibrosis
|1615500 Hypertrophic portal cirrhosis 161y500 Hepatic sclerosis
|1615600 Capsular portal cirrhosis 161y600 Hepatic fibrosis with hepatic sclerosis
|1615700 Cardiac portal cirrhosis 161y700 Steatosis of liver
|1615711 Congestive cirrhosis 161y800 Nonalcoholic steatohepatitis
|1615800 Juvenile portal cirrhosis 161yS00 Fatty change of liver
|1615811 Childhood function cirrhosis 161y911 Fatty liver
|1615812 Indian childhood cirrhosis 161yz00 Other non-alcoholic chronic liver disease NOS
|1615900 Pigmentary portal cirrhosis 161z.00 Chronic liver disease NOS
|1615A00 Pipe-stem portal cirrhosis 14C5.00 H/QO: liver disease

|.lElSBOO Toxic portal cirrhosis
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Diabetes

Read code Description Read code Description

C10..00 Diabetes mellitus C109511 [Type Il diabetes mellitus with gangrene

C100.00 Diabetes mellitus with no mention of complication C109512 [Type 2 diabetes mellitus with gangrene

C100100 Diabetes mellitus, adult onset, no mention of complication lc109600 'Non-insulin-dependent diabetes mellitus with retinopathy
C100111 Maturity onset diabetes C109611 [Type Il diabetes mellitus with retinopathy

C100112 Non-insulin dependent diabetes mellitus C109612 [Type 2 diabetes mellitus with retinopathy

(C100z00  Diabetes mellitus NOS with no mention of complication C109700 Non-insulin dependent diabetes mellitus - poor control
C101.00  Diabetes mellitus with ketoacidosis C109711 Type |l diabetes mellitus - poor control

C101100 Diabetes mellitus, adult onset, with ketoacidosis C109712 [Type 2 diabetes mellitus - poor control

'ClolyOO Other specified diabetes mellitus with ketoacidosis /109900 Non-insulin-dependent diabetes mellitus without complication
C101z00 Diabetes mellitus NOS with ketoacidosis C109911 Type |l diabetes mellitus without complication

(C102.00  |Diabetes mellitus with hyperosmolar coma C109912 Type 2 diabetes mellitus without complication

C102100 |Diabetes mellitus, adult onset, with hyperosmolar coma C109A00 Non-insulin dependent diabetes mellitus with mononeuropathy
C102z00  |Diabetes mellitus NOS with hyperosmolar coma (C109A11  Type Il diabetes mellitus with mononeuropathy

C103.00  Diabetes mellitus with ketoacidotic coma C109A12 [Type 2 diabetes mellitus with mononeuropathy

€103100 |Diabetes mellitus, adult onset, with ketoacidotic coma C109B00 Non-insulin dependent diabetes mellitus with polyneuropathy
C103y00  Other specified diabetes mellitus with coma C109B11 Type Il diabetes mellitus with polyneuropathy

C103z00 Diabetes mellitus NOS with ketoacidotic coma C109B12 Type 2 diabetes mellitus with polyneuropathy

€104.00  Diabetes mellitus with renal manifestation IC109C00 Non-insulin dependent diabetes mellitus with nephropathy
€104.11  Diabetic nephropathy C109C11 Type Il diabetes mellitus with nephropathy

C104100 Diabetes mellitus, adult onset, with renal manifestation C109C12 Type 2 diabetes mellitus with nephropathy

(C104y00  Other specified diabetes mellitus with renal complications C109D00 Non-insulin dependent diabetes mellitus with hypoglyca coma
C104z00  |Diabetes mellitus with nephropathy NOS [c109D11 Type Il diabetes mellitus with hypoglycaemic coma

C105.00 Diabetes mellitus with ophthalmic manifestation C109D12 [Type 2 diabetes mellitus with hypoglycaemic coma

C105100 Diabetes mellitus, adult onset, + ophthalmic manifestation {C109E00  Non-insulin depend diabetes mellitus with diabetic cataract
€105y00  Other specified diabetes mellitus with ophthalmic complicatn C109E11 Type Il diabetes mellitus with diabetic cataract

C105z00 Diabetes mellitus NOS with ophthalmic manifestation C109E12 Type 2 diabetes mellitus with diabetic cataract

C106.00 Diabetes mellitus with neurological manifestation C109F00 Non-insulin-dependent d m with peripheral angiopath
€106.11  Diabetic amyotrophy C109F11 Type Il diabetes mellitus with peripheral angiopathy

C106.12  Diabetes mellitus with neuropathy IC109F12 Type 2 diabetes mellitus with peripheral angiopathy
C106.13  |Diabetes mellitus with polyneuropathy C109G00 |Non-insulin dependent diabetes mellitus with arthropathy
€106100 Diabetes mellitus, adult onset, + neurological manifestation C109G11 Type Il diabetes mellitus with arthropathy

C106y00 Other specified diabetes mellitus with neurological comps C109G12 Type 2 diabetes mellitus with arthropathy

C106z00 Diabetes mellitus NOS with neurological manifestation IC108HOO  Non-insulin dependent d m with neuropathic arthropathy
C107.00  |Diabetes mellitus with peripheral circulatory disorder C109H11 Type Il diabetes mellitus with neuropathic arthropathy
€107.11  Diabetes mellitus with gangrene C109H12 Type 2 diabetes mellitus with neuropathic arthropathy
C107.12  Diabetes with gangrene [C109J00  Insulin treated Type 2 diabetes mellitus

C107100 |Diabetes mellitus, adult, + peripheral circulatory disorder C109J11 |Insulin treated non-insulin dependent diabetes mellitus
€107200  Diabetes mellitus, adult with gangrene C109J12  |Insulin treated Type |l diabetes mellitus

C107300  IDDM with peripheral circulatory disorder [C109K00  Hyperosmolar non-ketotic state in type 2 diabetes mellitus
C107400 |NIDDM with peripheral circulatory disorder C10A.00 Malnutrition-related diabetes mellitus

(C107y00 Other specified diabetes mellitus with periph circ comps C10A.11 Jamaica type diabetes

C107z00 Diabetes mellitus NOS with peripheral circulatory disorder C10A000 Malnutrition-related diabetes mellitus with coma

C108y00  Other specified diabetes mellitus with multiple comps C10A100 Malnutrition-related diabetes mellitus with ketoacidosis
C108z00  |Unspecified diabetes mellitus with multiple complications IC10A200 Malnutrition-related diabetes mellitus with renal complicatn
€109.00  Non-insulin dependent diabetes mellitus C10A300 Malnutrit-related diabetes mellitus wth ophthalmic complicat
C109.11  NIDDM - Non-insulin dependent diabetes mellitus C10A400 Malnutrition-related diabetes mellitus wth neuro complicatns
C109.12  Type 2 diabetes mellitus C10A500 Malnutritn-relat diabetes melitus wth periph circul complctn
€109.13  Type Il diabetes mellitus IC10A600 Malnutrition-related diabetes mellitus with multiple comps
€109000 _ Non-insulin-dependent diabetes mellitus with renal comps C10A700 Malnutrition-related diabetes mellitus without complications
C109011 Type Il diabetes mellitus with renal complications C10AWO0 Malnutrit-related diabetes mellitus with unspec complics
€109012  [Type 2 diabetes mellitus with renal complications C10AX00 Malnutrit-relat diabetes mellitus with other spec comps
C109100 Non-insulin-dependent diabetes mellitus with ophthalm comps C10ERO0 |Latent autoimmune diabetes mellitus in adult

C109111 [Type Il diabetes mellitus with ophthalmic complications C10F.00  Type 2 diabetes mellitus

C109112  Type 2 diabetes mellitus with ophthalmic complications C10F.11  Type Il diabetes mellitus

C109200 Non-insulin-dependent diabetes mellitus with neuro comps IC10F000 Type 2 diabetes mellitus with renal complications

C109211 [Type |l diabetes mellitus with neurological complications C10F011 Type Il diabetes mellitus with renal complications

C109212 [Type 2 diabetes mellitus with neurological complications C10F100 Type 2 diabetes mellitus with ophthalmic complications
€109300  Non-insulin-dependent diabetes mellitus with multiple comps C10F111 Type Il diabetes mellitus with ophthalmic complications
C109311 [Type Il diabetes mellitus with multiple complications IC10F200 Type 2 diabetes mellitus with neurological complications
C109312  Type 2 diabetes mellitus with multiple complications C10F211 Type Il diabetes mellitus with neurological complications
(€109400  Non-insulin dependent diabetes mellitus with ulcer C10F300 Type 2 diabetes mellitus with multiple complications
C109411 [Type Il diabetes mellitus with ulcer C10F311 Type Il diabetes mellitus with multiple complications
C109412 [Type 2 diabetes mellitus with ulcer IC10F400 Type 2 diabetes mellitus with ulcer

€109500  Non-insulin dependent diabetes mellitus with gangrene C10F411 Type Il diabetes mellitus with ulcer
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Read code Description Read code Description

C10F500 [Type 2 diabetes mellitus with gangrene C10FL11  [Type Il diabetes mellitus with persistent proteinuria
C10F511 [Type Il diabetes mellitus with gangrene C10FMOO0 [Type 2 diabetes mellitus with persistent microalbuminuria
C10F600 Type 2 diabetes mellitus with retinopathy C10FM11 [Type Il diabetes mellitus with persistent microalbuminuria
C10F611 [Type Il diabetes mellitus with retinopathy C10FNOO  Type 2 diabetes mellitus with ketoacidosis

C10F700 ([Type 2 diabetes mellitus - poor control C10FN11 Type Il diabetes mellitus with ketoacidosis

C10F711 ([Type Il diabetes mellitus - poor contral C10FPO0  [Type 2 diabetes mellitus with ketoacidotic coma

C10F800 |Reaven's syndrome C10FP11  [Type Il diabetes mellitus with ketoacidotic coma

C10F811 |Metabolic syndrome X C10FQO0 Type 2 diabetes mellitus with exudative maculopathy
C10F900 [Type 2 diabetes mellitus without complication C10FQ11 Type Il diabetes mellitus with exudative maculopathy

C10FRO0  Type 2 diabetes mellitus with gastroparesis

C10FS00  Maternally inherited diabetes mellitus

C10G.00  Secondary pancreatic diabetes mellitus

C10G000 Secondary pancreatic diabetes mellitus without complication
C10H.00  Diabetes mellitus induced by non-steroid drugs
C10H000 DM induced by non-steroid drugs without complication
C10L.00 Fibrocalculous pancreatopathy

C10L000  Fibrocalculous pancreatopathy without complication
C10M.00 Lipoatrophic diabetes mellitus

C10MO000 Lipoatrophic diabetes mellitus without complication
C10N.00  Secondary diabetes mellitus

C10F911 [Type Il diabetes mellitus without complication
C10FADO [Type 2 diabetes mellitus with mononeuropathy
C10FA11 Type Il diabetes mellitus with mononeuropathy
C10FBOO [Type 2 diabetes mellitus with polyneuropathy
C10FB11 ([Type Il diabetes mellitus with polyneuropathy
C10FCO0 [Type 2 diabetes mellitus with nephropathy
CI10FC11 [Type Il diabetes mellitus with nephropathy
C10FDOO [Type 2 diabetes mellitus with hypoglycaemic coma
C10FD11 [Type Il diabetes mellitus with hypoglycaemic coma
C10FEO0 Type 2 diabetes mellitus with diabetic cataract

C10FE11  Type Il diabetes mellitus with diabetic cataract CIONOOO  Secondary diabetes mellitus without complication
C10FFO0  [Type 2 diabetes mellitus with peripheral angiopathy CION100 Cystic fibrosis related diabetes mellitus

C10FF11  Type Il diabetes mellitus with peripheral angiopathy C10y.00 |Diabetes mellitus with other specified manifestation
C1OFGOO [Type 2 diabetes mellitus with arthropathy C10y100 Diabetes mellitus, adult, + other specified manifestation
CIOFG11 Type Il diabetes mellitus with arthropathy C10yy00  Other specified diabetes mellitus with other spec comps
C1OFHOD _Type 2 diabetes mellitus with neuropathic arthropathy C10yz00  Diabetes mellitus NOS with other specified manifestation
C10FH11 [Type Il diabetes mellitus with neuropathic arthropathy C10z.00  Diabetes mellitus with unspecified complication

CI0FJO0 |Insulin treated Type 2 diabetes mellitus €10z100  Diabetes mellitus, adult onset, + unspecified complication
C10FJ11  Insulin treated Type Il diabetes mellitus C10zy00  Other specified diabetes mellitus with unspecified comps

C10FKOO  |Hyperosmolar non-ketotic state in type 2 diabetes mellitus | (C10zz00  Diabetes mellitus NOS with unspecified complication
C10FLOO  [Type 2 diabetes mellitus with persistent proteinuria
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Syphilis

Read code [Description

IA9...00 Syphilis and other venereal diseases IA93z.00 Cardiovascular syphilis NOS
A91..00 Early symptomatic syphilis 1A94..00 Neurosyphilis

A910.00  [Primary genital syphilis IA940.00  [Tabes dorsalis - neurosyphilis
A910.11  (Genital chancre IA940.11  [Locomotor ataxia

A911.00  [Primary anal syphilis IA940.12  [Syphilitic posterior spinal sclerosis
A912.00  |Other primary syphilis IA941.00 |General paresis - neurosyphilis
A912000 |Primary breast syphilis IA941.11  [(General paralysis of insane
A912100 [Primary finger syphilis IA941.12  [Taboparesis

A912200 [Primary lip syphilis IA942.00  |Syphilitic meningitis

A912300 |Primary tonsil syphilis |A943.00  |Asymptomatic neurosyphilis
A912200  [Other primary syphilis NOS |A94y.00  [Other specified neurosyphilis
IA913.00 [Secondary syphilis of skin or mucus membranes |A94y000  [Syphilitic encephalitis
A913000 _Secondary syphilis of anus |A94y100  [Syphilitic parkinsonism

A913100 [Secondary syphilis of mouth

IA94y200 [Syphilitic disseminated retinochoroiditis

A913200 [Secondary syphilis of pharynx

IA94y300 [Syphilitic optic atrophy

A913300 [Secondary syphilis of skin

IA94y400  [Syphilitic retrobulbar neuritis

A913400 [Secondary syphilis of tonsils

IA94y500  [Syphilitic acoustic neuritis

A913500 [Secondary syphilis of vulva

IA94y600  [Rupture of syphilitic cerebral aneurysm

A913z00 [Secondary syphilis of skin or mucus membranes NOS

IA94yz00  [Other specified neurosyphilis NOS

A914.00  |Adenopathy due to secondary syphilis

IA94z.00 Neurosyphilis NOS

A915.00  |Uveitis due to secondary syphilis

IA95..00 Other forms of late syphilis with symptoms

IA915000 [Syphilitic uveitis unspecified

IA950.00  [Syphilitic episcleritis

IA915100 [Secondary syphilitic chorioretinitis

IA951.00  [Syphilis of lung

IA915200 [Secondary syphilitic iridocyclitis

IA952.00  [Syphilitic peritonitis

A915z00 [Secondary syphilitic uveitis NOS

IA953.00  [Syphilis of liver

A916.00  [Secondary syphilis of viscera or bone

IA954.00  [Syphilis of kidney

A916.11  [Secondary syphilis of bone

IA954.11  [Renal syphilis

A916.12 Secondary syphilis of viscera

IA955.00  [Syphilis of bone

A916000 [Secondary syphilitic periostitis
A916100 [Secondary syphilitic hepatitis

IA956.00  [Syphilis of muscle

IA957.00  [Syphilis of synovium, tendon or bursa

A916z200  [Secondary syphilis of viscera and bone NOS
A917.00  [Secondary syphilis relapse

IA957000  [Syphilis of synovium

IA957100 [Syphilis of tendon

IA918.00  |Other forms of secondary syphilis
IA918000 |Acute secondary syphilitic meningitis

IA957200 [Syphilis of bursa

lA918100 Syphilitic alopecia IA957z00  [Syphilis of synovium, tendon or bursa NOS
lA918200  [Other secondary syphilis NOS |A95y.00  |Other specified late syphilis
IA919.00  |Unspecified secondary syphilis A95z.00 |Late symptomatic syphilis NOS
IA91X.00  [Early syphilis, unspecified |A96..00 |Late latent syphilis

IA92..00 Latent early syphilis IA97..00 Other and unspecified syphilis
IA920.00  [Serological relapse after treatment of latent early syphilis| |A97..11  Syphilis

A92z.00 Latent early syphilis NOS IA97..12 Treponemal infection

A93..00 Cardiovascular syphilis IA970.00 |Late syphilis unspecified

A930.00  BSyphilitic aortic aneurysm IA971.00  |Latent syphilis unspecified
A931.00  Byphilitic aortitis IA972.00 Syphilis NOS

IA932.00  [Syphilitic endocarditis IA990.00  [Chancroid

A932.11  [Syphilitic valve disease IA990.11  [Chancroidal bubo

\IA932000 [Syphilitic endocarditis of unspecified valve IA990.12 Ducrey's chancre

A932100 Syphilitic endocarditis of mitral valve IA9y..00 Other specified syphilis or other venereal diseases
A932200 [Syphilitic endocarditis of aortic valve IA9z..00 Syphilis or venereal disease NOS
A932300  Syphilitic endocarditis of tricuspid valve IAyu4400 X]Primary syphilis of other sites
A932400 [Syphilitic endocarditis of pulmonary valve IAyu4500 X]Other secondary syphilis
A932z00  BSyphilitic endocarditis of heart valve NOS \Ayu4600  |[X]Early syphilis, unspecified
A93y.00 Other specified cardiovascular system syphilis IAyu4700 X]Neurosyphilis, unspecified
A93y000 _ iSyphilitic pericarditis /Ayud4800 _[[X]Other symptomatic late syphilis
)A93y100  [Syphilitic myocarditis IAyu4900  [[X]Late syphilis, unspecified
A93yz00  |Other specified cardiovascular system syphilis NOS IAyu4A00 X]Syphilis, unspecified

243



Any sexually transmitted infection (includes other STI, chlamydia, gonorrhoea, genital herpes)

AS...11 Sexually transmitted diseases A983700 |Chronic gonococcal salpingitis
A9...12 Venereal diseases AS983z00 |Chronic gonarrhoea of upper genitourinary tract NOS
A9...13 Sexually transmitted infectious diseases A984.00 |Gonococcal eye infection

A541.00 |Genital herpes simplex A984000 |Neonatal gonococcal conjunctivits
A541000 |Genital herpes unspecified A984011 |Ophthalmia neonatorum - gonococcal
A541100 |Herpetic vulvovaginitis A984100 |Gonococcaliridocyclitis

A541200 |Herpetic ulceration of vulva A984200 |Gonococcal endophthalmia

A541300 |Herpetic infection of penis A984300 |Gonococcal keratitis

A541400 |Herpesviral infection of perianal skin and rectum A984z00 |Gonococcal eye infection NOS
A541500 |Anogenital herpesviral infection A985.00 |Gonococcal joint infection

A541600 |Genital herpes simplex type 1 A985000 |Gonococcal arthritis

A541700 |Genital herpes simplex type 2 A985100 |Gonococcal synovitis or tenosynovitis
A541800 |Recurrent genital herpes simplex type 1 A985111 |Gonococcal synovitis

A541900 |Recurrent genital herpes simplex type 2 A985112 |Gonococcal tenosynovitis

A541z00 | Genital herpes simplex NOS A985200 |Gonococcal bursitis

AyudGOO0 |[X]Anogenital herpes viral infection, unspecified A985300 |Gonococcal spondylitis

A781200 | Genital warts A985z00 |Gonococcal joint infection NOS
A781211 |Condylomata acuminatum AS985z11 |Rheumatism - gonococcal

A781212 |Penile warts A986.00 |Gonococcal pharynx infection
A781213 |Venereal warts A987.00 |Gonococcal proctitis

A98..00 |Gonococcal infections A987000 |Gonococcal anal infection

A980.00 |Acute gonorrhoea of lower genitourinary tract A987100 |Gonococcal rectal infection

A980000 |Acute gonococcal Bartholinitis A987z00 |Gonococcal proctitis NOS

A980100 |Acute gonococcal urethritis A98y.00 |Gonococcal infection of other specified sites
A980200 |Acute gonococcal vulvovaginitis A98y000 |Gonococcal keratosis

A980z00 |Acute gonorrhoea of lower genitourinary tract NOS A98y100 |Gonococcal meningitis

A981.00 |Acute gonorrhoea of upper genitourinary tract AS8y200 |Gonococcal pericarditis

A981000 |Acute unspecified gonorrhoea of upper genitourinary tract A98y300 |Gonococcal endocarditis

A981100 |Acute gonococcal cystitis A98y400 |Other gonococcal heart disease
A981111 |Bladder gonorrhoea - acute A98y500 |Gonococcal peritonitis

A981200 |Acute gonococcal prostatitis A98y600 |Fitzhugh Curtis syndrome

A981300 |Acute gonococcal epididymo-orchitis A98yy00 | Other gonococcal infection of other specified site
A981311 |Acute gonococcal orchitis A98yyll |Gonococcal hepatitis

A981400 |Acute gonococcal seminal vesiculitis A98yy12 |Abscess gonococcal

A981500 |Acute gonococcal cervicitis A98yyl3 | Gonococcal perihepatitis

A981600 |Acute gonococcal endometritis A98yy1l4 |Gonococcal cellulitis

A981611 |Uterus - acute gonorrhoea A98yz00 |Gonococcal infection of other site NOS
A981700 |Acute gonococcal salpingitis AS8yz11 |Gonococcaemia NOS

A981z00 |Acute gonorrhoea upper genitourinary tract NOS A98yz12 |Gonococcal septicaemia

A982.00 |Chronic gonorrhoea lower genitourinary tract A98z.00 Gonococcal infections NOS

A982000 | Chronic gonococcal bartholinitis A98z.11 Gonorrhoea

A982100 |Chronic gonococcal urethritis AyudB00 | [X]Other gonococcal infections
A982200 |Chronic gonococcal vulvovaginitis AyudC00 |[X]Gonococcal infection, unspecified
A982z00 | Chronic gonorrhoea of lower genitourinary tract NOS A99..00 Other venereal diseases

A983.00 | Chronic gonorrhoea of upper genitourinary tract A991.00 Lymphogranuloma venereum
A983000 | Chronic unspecified gonorrhoea of upper genitourinary tract | |A992.00 |Granuloma inguinale

A983100 | Chronic gonococcal cystitis A992.11 |Donovanosis

A983200 | Chronic gonococcal prostatitis A992.12 |Pudendal ulcer

A983300 | Chronic gonococcal epididymo-orchitis A993.00 Reiter's disease / syndrome
A983400 | Chronic gonococcal seminal vesiculitis A993.11 |Reiter's syndrome

A983500 |Chronic gonococcal cervicitis A994.00 |Nonspecific urethritis

A983600 | Chronic gonococcal endometritis A99y.00 | Other specified venereal diseases
A983611 |Uterus - chronic gonorrhoea A99z.00 |Venereal disease NOS
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Appendix 6: Recommended and permitted Read codes for HIV from GUMCAD

STI Surveillance System Clinical guidelines
CTV3 Read Read Code Description

Code Option

Recommended Read Codes

6827. HIV screening

XalOl Antenatal HIV screening

XaLl7 HIV screening declined

43C2. HIV negative

43C3. HIV positive

New request New HIV diagnosis

New request New HIV diagnosis (Acute)

New request New HIV diagnosis (Late)

XaXUu7 Human immunodeficiency virus test not appropriate
65VE. Notification of AIDS

All Permitted Read Codes

XalLa HIV 1 nucleic acid detection

XaFuK HIV 1 PCR

XaFuN HIV antibody/antigen (Duo)

A7896 HIV disease resulting in Burkitt's lymphoma

A7892 HIV disease resulting in candidiasis

A7891 HIV disease resulting in cytomegaloviral disease

A7895 HIV disease resulting in Kaposi's sarcoma

A7899 HIV disease resulting in lymphoid interstitial pneumonitis
A7894 HIV disease resulting in multiple infections

A7898 HIV disease resulting in multiple malignant neoplasms
A7890 HIV disease resulting in mycobacterial infection

A7897 HIV disease resulting in other types of non-Hodgkin's lymphoma
A7893 HIV disease resulting in Pneumocystis carinii pneumonia
43C2. HIV negative

XaFuO HIV p24 antigen level

43C3. HIV positive

6827. HIV screening

XaLl7 HIV screening declined

Xalon HIV screening test

XaKEv HIV serology

Xa0v3 HIV status

XaFuL HIV viral load

XaEQb HIV1 antibody level

XaEME HIV2 antibody level

X00cZ HIV-associated retinitis

Xa1k1 HIV-related sclerosing cholangitis

XalVv7 HPV - Human papillomavirus test consent given

Xalv8 HPV - Human papillomavirus test declined

XalVB HPV - Human papillomavirus test negative

XalVA HPV - Human papillomavirus test positive

XalLb HTLV 1 nucleic acid detection

XalMB HTLV 2 nucleic acid detection

43CZ. HTLV-3 antibody NOS

XaJGg Human herpes virus serology

A789. Human immunodef virus resulting in other disease
X7005 Human immunodeficiency viral myelitis

XaFuM Human immunodeficiency virus antibody level

X76za Human immunodeficiency virus antibody titre

Xalu9 Human immunodeficiency virus blood test

XaLHr Human immunodeficiency virus contact

XaLHr Human immunodeficiency virus contact

X303J Human immunodeficiency virus enteropathy

X70M6 Human immunodeficiency virus infection

A7883 Human immunodeficiency virus infection constitutional disease
X7001 Human immunodeficiency virus infection wasting syndrome
A7882 Human immunodeficiency virus infection with persistent generalised lymphadenopathy
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A7885 Human immunodeficiency virus infection with secondary clinical infectious disease
X001h Human immunodeficiency virus myelitis

X709a Human immunodeficiency virus myopathy

X7006 Human immunodeficiency virus neuropathy

XaMBF Human immunodeficiency virus proviral deoxyribonucleic acid polymerase chain reaction
43C.. Human immunodeficiency virus test

Xalot Human immunodeficiency virus test equivocal

Xaxu7 Human immunodeficiency virus test not appropriate

Xa09K Human immunodeficiency virus viral load by log rank

A7884 Human immunodeficiency virus with neurological disease

A788y Human immunodeficiency virus with other clinical findings

A7886 Human immunodeficiency virus with secondary cancers

X20Q9 Human immunodeficiency virus-associated periodontitis

X001B Human immunodefiency virus encephalitis

X001C Human immunodefiency virus leukoencephalopathy
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Appendix 7: Participant Information sheet and consent forms

Appendix 7-A: Participant Information sheet

Research into coding of information on Human Immunodeficiency Virus (HIV) in

primary care records

What this study is about

In this study we will interview primary care clinicians to explore their perspectives on coding
practice in relation to sensitive health conditions, particularly HIV, in primary care.
Understanding what clinicians do in practice, and their reasons for doing this, will assist us to
develop tools to identify patients with HIV in primary care records where the coding is not
systematically searchable as clinicians were using free text or alternative clinical codes. The
next step will be to investigate risk factors and patient characteristics that are associated with
a diagnosis of HIV. This will allow us to develop a prediction score to identify patients who
might have HIV infection from information recorded in their primary care records and help

primary care clinicians to decide which patients should be offered HIV testing.
Why you have been asked to take part

We are inviting you to take part in this study because you expressed an interest in being
interviewed on coding practice in relation to sensitive health conditions, particularly HIV, in

primary care records.

You are under no obligation to take part in this interview and should you decide to withdraw,
you may do so at any time during the interview and data can be withdrawn up to two weeks

after the interview.
What the study involves

You will be interviewed about what you do and your perspective on what other clinicians may

do when coding information on HIV diagnosis in primary care records. The interview will take
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about 20 minutes and will be recorded and transcribed. Afterwards the student conducting the
study will review the transcripts and draw some conclusions about coding practice in relation

to HIV diagnosis in primary care.
Confidentiality

The recordings will be identified only by a number. The transcriptions will have any names or
potential identifiers removed. The transcriptions will therefore be anonymous. No individual
will be identified in any report. The recordings and data collected in the interviews will be stored
at the University of Birmingham and it will only be used for research and audit purposes. The
data will be destroyed after 10 years, in accordance with the University of Birmingham

guidelines.
Will I receive compensation for my participation?

Interviewees will be paid for their time using the standard rate for service support costs (£80

per hour paid to your practice).
How will the findings of the study be used?

Findings from this research will be published in an academic journal and presented at

conferences. If requested, you can be sent a summary of the findings.
Contact details

For any queries about this study please contact:

Benhildah Rumbwere Dube Prof Tom Marshall
Email: Email:
Phone: Phone:
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Appendix 7-B: Interview Consent Form

This information is collected as part of a research project by the Institute of Applied
Health Research at the University of Birmingham. The research aims to explore GPs’
perspectives on coding practice in relation to sensitive health conditions, particularly
HIV, in primary care. The aim is to develop prediction rules to help General
Practitioners identify patients who should be offered HIV testing. For this we need to
find out how General Practitioners might record information about a diagnosis of HIV
infection in medical records. We therefore would like interview you about how General
Practitioners might record information about a diagnosis of HIV infection in medical

records.

The interview will be recorded and transcribed. No information allowing the participant
to be identified such as name, address or date of birth will be included in the
transcriptions. The recordings and data collected in the interviews will be stored in the
University of Birmingham computer network: access will be restricted to the study
investigators and they will only be used for research and audit purposes. The
anonymised transcriptions will be stored on an encrypted laptop. The data will be

destroyed after 10 years, in accordance with the University of Birmingham guidelines.

e | confirm that | have read and understood the participant information sheet for
this study. | have had the opportunity to ask questions if necessary and have

had these answered satisfactorily.

e | understand that my participation is voluntary and that | am free to withdraw at
any stage of the interview or data can be withdrawn up to two weeks after the
interview by contacting the researcher without giving any reason.

e | understand that this interview will be recorded.
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e | understand that information used in publications and reports will be
anonymised.

¢ | understand that my personal data will be processed for the purposes detailed
above, in accordance with the Data Protection Act 1998.

Based upon the above, | agree to take part in this study.

Name of participant Date Signature

Name of researcher Date Signature
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Appendix 8: Read Code list for confirmed and” probable” HIV

Confirmed HIV

Read code Description

R109.0 [D]Laboratory evidence of human immunodeficiency virus [HIV]

AyuCB [X]Hiv disease resulting in haematological and immunological abnormalities not elsewhere classified
AyuCA [X]HIV disease resulting in multiple diseases classified elsewhere

AyuCO [X]HIV disease resulting in other bacterial infections

AyuC4 [X]Hiv disease resulting in other infectious and parasitic diseases

AyuC8 [X]HIV disease resulting in other malignant neoplasms

AyuC7 [X]Hiv disease resulting in other malignant neoplasms of lymphoid haematopoietic and related tissue
AyuC2 [X]HIV disease resulting in other mycoses

AyuC6 [X]HIV disease resulting in other non-Hodgkin's lymphoma
AyuCC [X]HIV disease resulting in other specified conditions

AyuC1 [X]HIV disease resulting in other viral infections

AyuC5 [X]Hiv disease resulting in unspecified infectious and parasitic disease
AyuC9 [X]HIV disease resulting in unspecified malignant neoplasm

AyuCD [X]Unspecified human immunodeficiency virus [HIV] disease

XaFuN HIV antibody/antigen (Duo)
AT7896 HIV disease resulting in Burkitt's lymphoma
A7892 HIV disease resulting in candidiasis

AT7891 HIV disease resulting in cytomegaloviral disease

A7895 HIV disease resulting in Kaposi's sarcoma

AT7899 HIV disease resulting in lymphoid interstitial pneumonitis

A7894 HIV disease resulting in multiple infections

AT7898 HIV disease resulting in multiple malignant neoplasms

A7890 HIV disease resulting in mycobacterial infection

AT897 HIV disease resulting in other types of non-Hodgkin's lymphoma
AT7893 HIV disease resulting in Pneumocystis carinii pneumonia

43C3. HIV positive

Xa0v3 HIV status

XaFuL HIV viral load

XaEQb HIV1 antibody level

XaEME HIV2 antibody level

X00cZ HIV-associated retinitis

Xailk1 HIV-related sclerosing cholangitis
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“Probable HIV”

Immunodeficiency

medcode description

2J30.00 Patient immunocompromised
2)31.00 Patient immunosuppressed
C39X.00 Immunodeficiency associated+major defect, unspecified

Cyu0100 [X]Other combined immunodeficiency disorders

Cyu0200 [X]Immunodeficiency associatd+other specified major defects
Cyu0300 [X]Immunodeficiency associated+major defect, unspecified
Cyu0500 [X]Other specified immunodeficiency disorders

Viral load

medcode description

4J39.00 Viral load

Immunity problems

description

C393.00 Unspecified immunity deficiency
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Appendix 9: The RECORD statement — checklist of items, extended from the
STROBE statement that should be reported in observational studies using

routinely collected health data.

Ite STROBE items Location in RECORD items Location
m manuscript in

where items manuscrip

are reported t where

items are

reported

Title and abstract

1 (@) Indicate the RECORD 1.1: The type

study’s design with of data used should be
a commonly used specified in the title or
term in the title or abstract. When
the abstract (b) possible, the name of
Provide in the the databases used
abstract an should be included.

informative and

balanced summary

RECORD 1.2: If
of what was done

applicable, the
and what was found

geographic region and

timeframe within which

the study took place
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Backgro
und

rationale

Objective

S

254

Introduction

4

Explain the
scientific

background and
rationale for the
investigation being

reported

State specific
objectives,
including any
prespecified
hypotheses

Present key

elements of study

should be reported in

the title or abstract.

RECORD 1.3: If linkage
between databases
was conducted for the
study, this should be
clearly stated in the title

or abstract.



Participa J&

255

design early in the

paper

Describe the
setting, locations,
and relevant dates,
including periods of
recruitment,

exposure, follow-
up, and data

collection
(a) Cohort study -
Give the eligibility

criteria, and the

sources and
methods of
selection of
participants.

Describe methods

of follow-up

Case-control study
- Give the eligibility
criteria, and the
sources and
methods of case
ascertainment and

control  selection.

RECORD 6.1: The
methods of  study
population selection
(such as codes or
algorithms used to
identify subjects)
should be listed in
detail. If this is not
possible, an
explanation should be

provided.

RECORD 6.2: Any
validation studies of the

codes or algorithms

used to select the



256

Give the rationale
for the choice of

cases and controls

Cross-sectional

study - Give the
eligibility  criteria,
and the sources
and methods of
selection of

participants

(b) Cohort study -
For matched
studies, give
matching criteria
and number of
exposed and

unexposed

Case-control study
- For matched
studies, give
matching criteria
and the number of

controls per case

population should be
referenced. If validation
was conducted for this
study and not published
elsewhere, detailed
methods and results

should be provided.

RECORD 6.3: If the
study involved linkage
of databases, consider
use of a flow diagram or
other graphical display
to demonstrate the data
linkage process,
including the number of
individuals with linked

data at each stage.



Variables 4

Data 8
sources/

measure

ment

257

Clearly define all
outcomes,

exposures,

predictors, potential
confounders, and
effect modifiers.
Give diagnostic
criteria, if

applicable.

For each variable of
interest, give
sources of data and
details of methods
of assessment

(measurement).

Describe
comparability of
assessment
methods if there is
more than one

group

Describe any efforts
to address potential

sources of bias

RECORD 7.1: A
complete list of codes
and algorithms used to
classify exposures,
outcomes,

confounders, and effect
modifiers should be
provided. If these
cannot be reported, an
explanation should be

provided.



10

Quantitat ki
ive

variables

Statistica [P
]

methods

258

Explain how the

study size was

arrived at

Explain how
quantitative
variables were

handled in the

analyses. If
applicable,
describe which

groupings were

chosen, and why

(@) Describe all
statistical methods,
including those
used to control for

confounding

(b) Describe any
methods used to
examine subgroups

and interactions

(c) Explain how
missing data were

addressed



Data

dccess

and

cleaning

methods

259

(d) Cohort study - If
applicable, explain
how loss to follow-

up was addressed

Case-control study
- If applicable,
explain how
matching of cases
and controls was

addressed

Cross-sectional

study - If applicable,
describe analytical
methods taking
account of

sampling strategy

(e) Describe any

sensitivity analyses

RECORD 12.1: Authors
should describe the
extent to which the
investigators had
access to the database

population used to



Linkage

Participa

nts

260

13 (@) Report the

numbers of
individuals at each
stage of the study

(e.g., numbers

create the study

population.

RECORD 12.2: Authors
should provide
information on the data
cleaning methods used

in the study.

RECORD 12.3: State
whether the study
included person-level,
institutional-level, or
other data linkage
across two or more
databases. The
methods of linkage and
methods of linkage
quality evaluation

should be provided.

RECORD 13.1:
Describe in detail the
selection of the persons
included in the study

(i.e., study population



Descripti

ve data

261

potentially eligible,
examined for
eligibility, confirmed
eligible, included in
the study,
completing follow-

up, and analysed)

(b) Give reasons for
non-participation at

each stage.

(c) Consider use of

a flow diagram

(a) Give
characteristics  of
study participants
(e.g., demographic,

clinical, social) and

information on
exposures and
potential
confounders

(b) Indicate the
number of
participants with

missing data for

selection) including
filtering based on data
quality, data availability
and linkage. The
selection of included
persons can be
described in the text
and/or by means of the

study flow diagram.
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Outcome NK]

16

each \variable of

interest

(c) Cohort study -
summarise follow-
up time (e.g.,
average and total

amount)

Cohort  study -
Report numbers of
outcome events or
summary measures

over time

Case-control study
- Report numbers in
each exposure
category, or
summary measures

of exposure

Cross-sectional

study - Report
numbers of
outcome events or

summary measures

(a) Give unadjusted

estimates and, if



Other

analyses

263

applicable,
confounder-
adjusted estimates

and their precision

(e.q., 95%
confidence

interval). Make
clear which

confounders were
adjusted for and
why they were

included

(b) Report category
boundaries when
continuous

variables were

categorized

(c) If relevant,
consider translating
estimates of relative
risk into absolute
risk for a
meaningful time

period

Report other

analyses done—



Key

results

Limitatio

ns

Interpret

ation

264

e.g., analyses of
subgroups and
interactions, and

sensitivity analyses

18 Summarise key
results with
reference to study

objectives

19 Discuss limitations
of the study, taking
into account
sources of potential
bias or imprecision.
Discuss both
direction and
magnitude of any

potential bias

20 Give a cautious

overall

RECORD 19.1: Discuss
the implications of using
data that were not
created or collected to
answer the specific
research question(s).
Include discussion of
misclassification bias,
unmeasured

confounding, missing
data, and changing
eligibility over time, as
they pertain to the study

being reported.



Generali

sability

Accessib

ility

265

of

interpretation of
results considering
objectives,

limitations,

multiplicity of
analyses, results
from similar studies,
and other relevant

evidence

Discuss the
generalisability
(external validity) of

the study results

Give the source of
funding and the role
of the funders for
the present study
and, if applicable,
for the original
study on which the
present article is

based

RECORD 22.1: Authors

should

provide



protocol,
raw data,
and

program

ming

code

*Reference: Benchimol El, Smeeth L, Guttmann A, Harron K, Moher D, Petersen |, Sgrensen
HT, von Elm E, Langan SM, the RECORD Working Committee. The REporting of studies
Conducted using Observational Routinely collected health Data (RECORD) Statement. PLoS

Medicine 2015; in press.

information on how to
access any
supplemental

information such as the
study protocol, raw
data, or programming

code.

*Checklist is protected under Creative Commons Attribution (CC BY) license.
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1.8
1.6
1.4
1.2
1.0

A. Proportion of GP registered patients with sexuality recorded by year of registration
B. Number of GP registered patients with alcohol misuse by earliest year of first recording
C. Number of GP registered patients with drug misuse by earliest year of first recording

Appendix 10: Consistency of prevalence of predictor variables over time
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D. Number of GP registered patients with obesity by earliest year of first recording
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i) Unsafe partner characteristics
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Appendix 11: Predictor variables excluded from subsequent analysis

Category Predictor Frequency in Prevalence | Decision
population of HIV

1. | Demographic Sexuality <0.2% Exclude
2. | Demographic Area of origin Missing>98% Exclude
3. | Demographic Region Too varied Exclude
4. | Demographic Urban/rural type <0.1% by Exclude

categories
5. | Lifestyle Unsafe sex <0.2% Exclude
6. | Lifestyle Anal sex <0.2% Exclude
7. | Lifestyle Number of lifetime partners <0.2% Exclude
8. | Lifestyle Partner characteristics <0.2% Exclude
9. | Lifestyle Obesity <0.2% Exclude
10. | Clinical conditions and co-morbid | Cryptococcal meningitis HIV +ve =0 Exclude
11. | Clinical conditions and co-morbid | Transverse myelitis HIV +ve =0 Exclude
12. | Clinical conditions and co-morbid | Any unexplained retinopathy HIV +ve =0 Exclude
13. | Clinical conditions and co-morbid | Space-occupying lesion of unknown cause HIV +ve =0 Exclude
14. | Clinical conditions and co-morbid | Vaginal intraepithelial neoplasia HIV +ve =0 Exclude
15. | Clinical conditions and co-morbid | Mononucleosis-like syndrome HIV +ve =0 Exclude
16. | Clinical conditions and co-morbid | Lymphogranuloma venereum HIV +ve =0 Exclude
17. | Clinical conditions and co-morbid | Lymphoepithelial parotid cysts HIV +ve =0 Exclude
18. | Clinical conditions and co-morbid | Minor trauma HIV +ve =0 Exclude
19. | Clinical conditions and co-morbid | Aspergillosis Exclude <0.2% Exclude
20. | Clinical conditions and co-morbid | Dementia Exclude <0.2% Exclude
21. | Clinical conditions and co-morbid | Guillain—Barré syndrome Exclude <0.2% Exclude
22. | Clinical conditions and co-morbid | Cytomegalovirus retinitis Exclude <0.2% Exclude
23. | Clinical conditions and co-morbid | 1. Cryptosporidiosis Exclude <0.2% Exclude
24. | Clinical conditions and co-morbid | Oral hairy leukoplakia Exclude <0.2% Exclude
25. | Clinical conditions and co-morbid | Castleman’s disease Exclude <0.2% Exclude
26. | Clinical conditions and co-morbid | Head and neck cancer Exclude <0.2% Exclude
27. | Clinical conditions and co-morbid | Hodgkin lymphoma Exclude <0.2% Exclude
28. | Clinical conditions and co-morbid | Seminoma Exclude <0.2% Exclude
29. | Clinical conditions and co-morbid Hepatitis B (;ombi_n_e Exclude

epatitis
30. | Clinical conditions and co-morbid Hepatitis C Combi_ne Exclude

hepatitis
31. | Clinical conditions and co-morbid | Cervical dysplasia Combine cervical Exclude
32. | Clinical conditions and co-morbid | Cervical cancer Combine cervical Exclude
33. | Clinical conditions and co-morbid | Cervical intraepithelial neoplasia Combine cervical Exclude
34. | Clinical conditions and co-morbid | Chlamydia Combine STls Exclude
35. | Clinical conditions and co-morbid | Gonorrhoea Combine STls Exclude
36. | Clinical conditions and co-morbid | Genital herpes Combine STls Exclude
37. | Clinical conditions and co-morbid | Other STIs (excludes above) Combine STIs Exclude
38. | Clinical conditions and co-morbid | Previous STI Combine STls Exclude
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Probability of HIV-Free Survival

Probability of HIV-Free Survival

Appendix 12: Kaplan-Meier curves for abdominal pain, cough, diarrhoea,

nausea/vomiting, pyrexia of unknown origin, rash and weight loss.
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Appendix 13: Multivariable analysis of relationship between predictors and

confirmed HIV, excluding outlier practices.

Predictor Hazard Ratio [95% Confidence Interval] | p-value
Gender
Male 1 (reference)
Female 0.7 (0.66,0.74) | <0.001
Age group
18-24 1 (reference)
25-34 1.62 (1.48, 1.77) <0.001
35-49 1.46 (1.33, 1.59) <0.001
50-59 0.85 (0.75, 0.96) 0.01
60+ 0.33 (0.28,0.38) | <0.001
Ethnicity
. . White/Asian/missing 1 (reference)
S°°'°‘Derf'°graph'° and Black 11.39 (10.46,12.4) | <0.001
geographic Mixed and other 2.76 (2.31,3.28) | <0.001
Deprivation
1 1 (reference)
3 1.24 (1.13,1.36) | <0.001
4 1.49 (1.36,1.63) | <0.001
5 2 (1.83,2.19) | <0.001
Not stated 1.64 (1.46,1.83) | <0.001
Urban/rural
Rural 1 (reference)
Urban 1.69 (1.48,1.93) | <0.001
Missing 1.74 (1.5,2.02) | <0.001
Lifestyle Drug misuse 2.91 (2.58,3.27) | <0.001
Kaposi’s sarcoma 141.13 (72.75, 273.78) | <0.001
Pneumocystis carinii 73.23 (10.16, 527.66) <0.001
Progressive multifocal leukoencephalopathy 65.95 (16.47, 264.16) | <0.001
Syphilis 11.68 (7.3,18.69) | <0.001
Non-Hodgkin’s lymphoma 9.53 (7.17,12.67) | <0.001
Cerebral toxoplasmosis abscess 7.6 (2.84,20.31) | <0.001
Anal cancer or anal intraepithelial dysplasia 6.47 (2.08, 20.07) 0.01
Hepatitis 4.55 (3.8,5.45) | <0.001
Chronic liver disease 3.9 (3.39,4.49) | <0.001
Aseptic meningitis/encephalitis 3.78 (1.57,9.1) | <0.001
Oral candidiasis 2.42 (1.86,3.13) | <0.001
Tuberculosis 2.36 (1.18, 4.73) 0.02
Blood dyscrasia 2.04 (1.57,2.66) | <0.001
. . STl (excludes syphilis) or previous STI 1.78 (1.58,2.02) | <0.001
Cllnlc_a_l and comorbid Herpes zoster 1.63 (1.13, 2.33) 0.01
conditions
Lymphadenopathy 1.55 (1.3,1.85) | <0.001
Pneumonia 1.5 (1.09, 2.06) 0.01
Depression 1.44 (1.35,1.54) | <0.001
Rash 0.92 (0.85, 1) 0.04
Hypertension 0.91 (0.83, 1.01) 0.06
Weightloss 0.82 (0.74,0.91) | <0.001
Stressful events 0.82 (0.73,0.93) 0.001
Nausea/vomiting 0.78 (0.69,0.89) | <0.001
Peripheral neuropathy 0.54 (0.28, 1.04) 0.07
Abdominal pain 0.53 (0.47,0.6) | <0.001
Cough 0.52 (0.48,0.56) | <0.001
Lung cancer 0.32 (0.1, 1.01) 0.05
Neurologic disability 0.28 (0.09, 0.87) 0.03
Hyperlipidemia 0.25 (0.17,0.39) | <0.001
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Appendix 14: Time between presentation of predictor to GP and confirmed HIV

diagnosis

Time prior to HIV
Predictor diagnosis (years)
Pneumocystis carinii 0.06
Progressive multifocal leukoencephalopathy 0.08
Cerebral toxoplasmosis abscess 0.23
Anal cancer or anal intraepithelial dysplasia 0.44
Aseptic meningitis/encephalitis 0.62
Blood dyscrasia 0.95
Kaposi’s sarcoma 1.08
Oral candidiasis 1.32
Syphilis 1.46
Tuberculosis 1.61
Herpes zoster 1.68
Non-Hodgkin’s lymphoma 2.26
Lymphadenopathy 2.47
Chronic liver disease 4.33
Depression 7.42
Drug misuse 9.47

Survival analysis between the time when predictors occur and recording of confirmed HIV
shows that most predictors were recorded in THIN database within a year before HIV status
was recorded.

274



Duration (in years) between recording of predictor and HIV in THIN database: 2000 to

2017.

Progressive multifocal leucoencephalopathy
Cerebral toxoplasmosis abscess
Pneumocystis carinii*

Anal cancer or anal intraepithelial dysplasia
Oral hairy leukoplakia

Kaposi’s sarcoma

Tuberculosis

Syphilis

Chronic liver disease
Castleman’s disease*

Blood dyscrasia

Non-Hodgkin’s lymphoma
Weight loss

Oral candidiasis

Hepatitis B

Hepatitis C

Herpes zoster

Gonorrhoea

Other STls (excludes above)
Genital herpes

ST

Lymphadenopathy
Nausea/vomiting

Diarrhoea

Cough

Pyrexia of unknown origin
Chlamydia

Rash

Stress events

Depression

Cervical intraepithelial neoplasia
Cryptosporidosis

Alcohol misuse

Cervical dysplasia

Drug misuse

Previous STI

*Small numbers for HIV cases
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Appendix 15: Sensitivity, specificity and predictive values at selected Cut-off

points for different geographies

A. Sensitivity, specificity and predictive values at selected Cut-off points for England

(excluding outlier practice).

Cut-off points

0000000000000 (Cutoffpoints 0000
[ 0.075% 0.25%

Sensitivity (%) 59% 51% 27% 18% 10%
Specificity (%) 56% 67% 93% 98% 99%
PPV (%) 0.08% 0.09% 0.22% 0.44% 0.48%
NPV (%) 99.96% 99.96% 99.95% 99.95% 99.95%
Total 6169640 6169640 6169640 6169640 6169640
With HIV 3536 3536 3536 3536 3536
Likelihood Ratio + 1.3 1.5 3.8 7.7 8.4
Likelihood Ratio - 0.7 0.7 0.8 0.8 0.9

B. Sensitivity, specificity and predictive values at selected Cut-off points for Northern

Ireland (excluding outlier practice).

Cut-off points

L ] 0.075% 0.25%

Sensitivity (%) 65% 56% 25% 10% 5%
Specificity (%) 43% 52% 84% 96% 99%
PPV (%) 0.10% 0.10% 0.13% 0.21% 0.70%
NPV (%) 99.93% 99.93% 99.93% 99.92% 99.92%
Total 304564 304564 304564 304564 304564
With HIV 256 256 256 256 256
Likelihood Ratio + 1.1 12 16 25 8.4
Likelihood Ratio - 08 0.9 0.9 0.9 1.0

C. Sensitivity, specificity and predictive values at selected Cut-off points for Scotland

(excluding outlier practices).

Cut-off points

— ] 0.075% 0.25%

Sensitivity (%) 70% 62% 36% 27% 12%
Specificity (%) 53% 66% 94% 97% 99%
PPV (%) 0.08% 0.10% 0.31% 0.50% 0.48%
NPV (%) 99.97% 99.97% 99.96% 99.96% 99.95%
Total 1235093 1235093 1235093 1235093 1235093
With HIV 650 650 650 650 650
Likelihood Ratio + 15 1.8 6.0 9.6 9.2
Likelihood Ratio - 06 06 07 0.8 0.9
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D. Sensitivity, specificity and predictive values at selected Cut-off points for Wales.

Cut-off points
I 0.075% 0.25%

Sensitivity (%) 49% 39% 16% 8% 3%
Specificity (%) 72% 80% 97% 99% 100%
PPV (%) 0.06% 0.07% 0.18% 0.22% 0.23%
NPV (%) 99.98% 99.97% 99.97% 99.97% 99.97%
Total 984358 984358 984358 984358 984358
With HIV 336 336 336 336 336
Likelihood Ratio + 17 1.9 5.2 6.3 6.7
Likelihood Ratio - 0.7 0.8 0.9 0.9 1.0

E. Sensitivity, specificity and predictive values at selected Cut-off points for the 4 Outlier

practices.

Cut-off points

] 0.075% 0.25%

Sensitivity (%) 100% 99% 98% 96% 95%
Specificity (%) 13% 46% 55% 61% 70%
PPV (%) 3.02% 4.72% 5.60% 6.26% 7.81%
NPV (%) 99.92% 99.92% 99.89% 99.83% 99.79%
Total 50963 50963 50963 50963 50963
With HIV 1354 1354 1354 1354 1354
Likelihood Ratio + 1.1 1.8 2.2 24 3.1
Likelihood Ratio - 0 0 0 0.1 0.1
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Appendix 16: Screening criteria

Appendix 16-A: Screening stage 1 criteria

Screen using the title/abstracts and find out if studies fit the eligibility criteria

Eligibility criteria

1. The population of the study is healthcare providers in primary care/ General Practice (GP)
2. The phenomenon of interest for the study should be:

point-of-care alert or clinical prompt or clinician alert or pop-up alert or electronic decision-

support tools

3. The setting should be:

« UK

» Europe (European Union and European Free Trade Association nations)
* North America (USA and Canada)

» Australia

* New Zealand

4. Published: 2000 onwards

5. Studies: Qualitative studies, mixed method, systematic review of qualitative research,

surveys with analysis of free text.
Exclusion criteria

1. Non-human studies.

2. Setting is developing countries only

3. Quantitative studies (trials, cohort, case control and sample surveys) only.
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Appendix 16-B: Screening stage 2 criteria

Screen using the whole article and find out if studies fit the eligibility criteria

Eligibility criteria

1. The population of the study is healthcare providers in primary care/ General Practice (GP)

2. The phenomenon of interest for the study should be:

point-of-care alert or clinical prompt or clinician alert or pop-up alert or electronic decision-

support tools (as alert)

3. The setting should be:

« UK

* Europe (European Union and European Free Trade Association nations)

* North America (USA and Canada)

« Australia

* New Zealand

4. Published: 2000 onwards

5. Studies: Qualitative studies, mixed method, systematic review of qualitative research,

surveys with analysis of free text.

Exclusion criteria

1. Non-human studies.

2. Alerts or tools that aid in selection of medication.

3. Setting is developing countries only.

4. Quantitative studies (trials, cohort, case control and sample surveys) only.
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Appendix 17: Quality Assessment on barriers and facilitators of use of pop-up

alerts.

(Adopted from CASP Checklist: 10 questions to help you make sense of a Qualitative

research)

Paper for appraisal and
reference:

Section
A: Are
the
results
valid?

1. Was there a clear HINT: Consider Yes/Can't
statement of the aims of * what was the goal of the research Tell/No
the research? ¢ why it was thought important
e its relevance
Comments:
2. Is a qualitative HINT: Consider Yes/Can't
methodology appropriate? | * If the research seeks to interpret or illuminate the Tell/No
actions and/or subjective experiences of research Comments:
participants Is it worth
¢ |s qualitative research the right methodology for continuing?
addressing the research goal
3. Was the research HINT: Consider ¢ if the researcher has justified the Yes/Can't
design appropriate to research design (e.g. have they discussed how they Tell/No
address the aims of the decided which method to use) Comments:
research?
4. \Was the recruitment HINT: Consider Yes/Can't
strategy appropriate to the | ° If the researcher has explained how the participants Tell/No
aims of the research? were selected .
¢ If they explained why the participants they selected
were the most appropriate to provide access to the type | Comments:
of knowledge sought by the study
¢ If there are any discussions around recruitment (e.g.
why some people chose not to take part)
5. Was the data collected HINT: Consider Yes/Can't
in a way that addressed « If the setting for the data collection was justified Tell/No
the research issue? e If it is clear how data were collected (e.g. focus group, Comments:
semi-structured interview etc.)
¢ If the researcher has justified the methods chosen
¢ If the researcher has made the methods explicit (e.g.
for interview method, is there an indication of how
interviews are conducted, or did they use a topic guide)
¢ If methods were modified during the study. If so, has
the researcher explained how and why
e If the form of data is clear (e.g. tape recordings, video
material, notes etc.)
o If the researcher has discussed saturation of data
6. Has the relationship HINT: Consider Yes/Can't
between researcher and « If the researcher critically examined their own role, Tell/No
potential bias and influence during (a) formulation of Comments:

participants been
adequately considered?

the research questions (b) data collection, including
sample recruitment and choice of location
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¢ How the researcher responded to events during the
study and whether they considered the implications of
any changes in the research design

Section
B:
What
are the
results?

7. Have ethical issues
been taken into
consideration?

HINT: Consider

¢ If there are sufficient details of how the research was
explained to participants for the reader to assess
whether ethical standards were maintained

o If the researcher has discussed issues raised by the
study (e.g. issues around informed consent or
confidentiality or how they have handled the effects of
the study on the participants during and after the study)
o If approval has been sought from the ethics committee

Yes/Can't
Tell/No

Comments:

8. Was the data analysis
sufficiently rigorous?

HINT: Consider

e If there is an in-depth description of the analysis
process

o If thematic analysis is used. If so, is it clear how the
categories/themes were derived from the data

e Whether the researcher explains how the data
presented were selected from the original sample to
demonstrate the analysis process

o If sufficient data are presented to support the findings
* To what extent contradictory data are taken into
account

e Whether the researcher critically examined their own
role, potential bias and influence during analysis and
selection of data for presentation

Yes/Can't
Tell/No

Comments:

9. Is there a clear
statement of findings?

HINT: Consider whether

e If the findings are explicit

o If there is adequate discussion of the evidence both for
and against the researcher’s arguments

¢ If the researcher has discussed the credibility of their
findings (e.g. triangulation, respondent validation, more
than one analyst)

¢ If the findings are discussed in relation to the original
research question

Yes/Can't
Tell/No

Comments:

Section
C: Will
the
results
help
locally?

10. How valuable is the
research?

HINT: Consider

¢ If the researcher discusses the contribution the study
makes to existing knowledge or understanding (e.g. do
they consider the findings in relation to current practice
or policy, or relevant research based literature

¢ If they identify new areas where research is necessary
o If the researchers have discussed whether or how the
findings can be transferred to other populations or
considered other ways the research may be used

Comments:
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