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Abstract

HIV related tuberculosis in the United Kingdom: epidemiology, practice and control

Dr Helena Angharad White

Background
Latent tuberculosis infection (LTBI) reactivation amongst people living with HIV
(PLWH) remains significant, despite HIV virological control.

Methods

Four studies were undertaken. A UK survey of HIV clinicians determined current LTBI
screening practice in PLWH. An evaluation of the Leicester HIV cohort defined overall
risk of active TB amongst PLWH, and risk factors for incident TB. A patient
questionnaire cohort study examined attitudes and planned behaviour towards LTBI
screening/treatment amongst PLWH and correlated these with actual screening
outcomes. Finally, systematic LTBI screening/treatment of the entire Leicester HIV
cohort defined LTBI risk factors and assessed feasibility of programmatic screening.

Results

National LTBI screening practices were heterogeneous and offered by 57.4% HIV
centres; this was not congruent with local TB-HIV burden. 325/2158 (15.1%) of the
Leicester HIV cohort had had active TB; 100/325 (30.8%) was incident TB occurring
more than 3 months after HIV diagnosis, with incidence rate 4.47/1000 person years.
Incident TB risk and the time taken to develop incident TB were significantly
associated with TB incidence in the country of birth (p<0.0001). There was
overwhelming support for LTBI screening amongst 444 PLWH answering Likert-scale
questions; screening uptake 390/393 (99.2%); acceptance of LTBI chemoprophylaxis
36/37 (97.3%); treatment completion 34/36 (94.4%). Programmatic screening identified
142/1167 (12.2%) IGRA positive results; one had active TB and the remainder LTBI.
LTBI diagnosis was significantly associated with TB incidence in the country of birth
(p<0.0001). The greatest yield in terms of the proportion of LTBI positive cases/total
screened occurred when PLWH from countries where TB incidence was >150/100,000,
plus other sub-Saharan Africa countries, underwent screening. 120/141 (85.1%)
commenced chemoprophylaxis; 114/120 (95%) completed.

Conclusions

PLWH are still burdened by TB and more LTBI screening is required in the UK. It is
supported by PLWH and is programmatically feasible. Cost-effectiveness analysis
based on this data is planned.
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Chapter 1. Introduction

1.1 Tuberculosis

1.1.1 Causative organism

Clinical infections with tuberculosis (TB) are caused by mycobacterial pathogens from
the Mycobacterium tuberculosis complex (MTBC) (1). These include the principal
aetiological agent in humans, Mycobacterium tuberculosis (MTb), along with
Mycobacterium africanum, Mycobacterium bovis, and Mycobacterium canettii, which
also cause clinical TB in humans (2) but are much less epidemiologically important
overall. The causative agent of the clinical entity of “phthisis” (wasting), which had long

been recognised by physicians and lay people alike, was isolated by Koch in 1882 (3).

Mycobacterium tuberculosis is from the genus Mycobacterium, belonging to the family
Mycobacteriaceae, of the order Actinomycetales. It is a slow-growing, intracellular
bacillus, which resists staining with acid or alcohol (hence “acid-alcohol fast bacilli” or
“AAFB”, “acid-fast bacilli”, or “AFB”). Mycobacteria are non-spore forming, non-

motile, acrobic bacilli (4).

1.1.2 Tuberculosis epidemiology

In 2016, TB affected 140 in every 100,000 people globally (down from 172 per 100,000
in 2000) (5), with the highest incidence consistently reported across sub-Saharan Africa,
South-East and South Asia, and Eastern Europe (6). Rates in some countries exceed 500
per 100,000 population, contrasting starkly with the lowest rates of fewer than 10 per
100,000 in some Western European countries (6). Out of the 10 million or so incident
cases reported globally, nearly half a million cases occurred in those infected with the

Human Immunodeficiency Virus (HIV) (7).

Tuberculosis control has long been a priority for global health strategies. Often affecting

young, economically productive individuals, in low and middle-income countries, the
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burden of disease can be crippling for families, communities and wider society.
International desire for TB control has led to the formulation of strategies to improve
case-finding of TB, increase cure rates, reduce overall incidence of TB, and reduce TB-
related mortality (7) across all global regions but particularly in areas with high TB
burden. TB control goals were incorporated into the United Nations (UN) Millennium
Development Goals (8), the subsequent UN Sustainable Development Goals (5), and
concurrently into the World Health Organization’s (WHO) EndTB Strategy (7).

In the United Kingdom (UK), there was a significant reduction in the number of cases
seen after the introduction of effective treatment in the mid-twentieth century, associated
with a reduction in transmission rates and improved prognosis from the disease (9).
Increasing cases between the 1980s and the early years of the twenty first century
subsequently occurred, with the predominant contributory factor being increasing
migration of individuals from high-burden TB countries to the UK (9, 10). Incidence
peaked at around 14.1/100,000 population in 2011 but since then, numbers of cases have
declined again, to 8.4/100,000 population in 2017 (11-13). Contributory factors to this
success include; the introduction of the UK pre-entry migrant TB screening programme
(12, 14); targeted case finding in vulnerable populations (13); the implementation of TB
Control Boards (12); and a focus on latent TB infection case-finding and treatment (12,

15).

Regionally, the rate in East Midlands in 2017 was 7.4/100,000 population (11) however,
Leicester city, which is an ethnically diverse city, has amongst the highest rates in the
UK, with an average annual rate of 37.4/100,000 population over the years 2015-2017.

Only some districts in London, and Slough, have similar or higher rates (11).

1.1.3 Tuberculosis pathogenesis

TB is spread via droplet-transmitted airborne transmission (16). During primary
pulmonary infection, the bacilli enter the alveoli and are transported to regional lymph
nodes following phagocytosis by macrophages and dendritic cells, which subsequently
leads to T-cell response and migration of lymphocytes and macrophages to the primary

site of infection (17). Ensuing granuloma formation can lead to containment and killing
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of MTb (18) or provide a potential harbour for non-replicative or very slowly replicating
bacilli to remain contained, although this may also be true of other areas of the lungs (19).
Persistence of viable bacilli but in the absence of any clinical symptoms, or radiological

abnormalities, is termed "latent tuberculosis" (17, 20).

Substances such as interferon gamma (IFN-y), and tumour necrosis factor (TNF) can lead
to MTb killing (21) but are also important for containment of MTb, as evidenced by
studies that demonstrate that immunosuppressive treatment with anti-TNF leads to an
increased risk of reactivation of TB in those who have previously been exposed (22). In
the absence of clearance or containment, MTb continues to replicate and leads to primary
TB infection, although the traditional dichotomy of active versus latent TB may be more
nuanced, with potential additional subgroups of incipient TB and subclinical active TB
inbetween these two states (23), reflecting a more fluid and dynamic process than was

hitherto described.

1.1.4 Risk factors for developing active tuberculosis

The risk factors for developing active TB can be broadly separated into those which
increase an individual’s likelihood of acquiring the infection, and those biological,
behavioural or health determinants which impair the host response to the organism and
render an individual more susceptible to developing clinical disease. On a global level,
TB disproportionately affects socioeconomically disadvantaged groups who have poor
living and working conditions, and are highly vulnerable to acquiring TB through close
proximity to individuals with infectious TB (24). Closely congregated settings such as
prisons (25) and healthcare settings (26) also increase the risk of transmission to staff as
well as amongst inmates and patients. There is also evidence that some ethnic groups are
more susceptible to acquiring TB than others (27) with, for example, a demonstrated
increase in inherent macrophage susceptibility to MTb amongst black individuals (28).
Additional behaviours that increase susceptibility to TB include smoking (29) and
occupations that predispose to the development of silicosis through exposure to silica

dust (30).
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Biological factors which increase susceptibility to developing active disease include;
young children up to the age of five years (2), malnutrition (although the relationship is
relatively poorly understood) (31), and underlying health conditions, including diabetes
mellitus (32), solid organ cancer and haematological malignancies (33), treatment with
immunosuppressive agents (22) and being a dialysis recipient (34). However HIV is
probably the most important health condition predisposing to the development of active

TB (35, 36).

1.2 Human Immunodeficiency Virus

1.2.1 Causative organism

The Human Immunodeficiency Virus (HIV) is from the genus Lentivirus, belonging to
the family Retroviridae, of the order Ortervirales (37). Unusual clusters of cases were
reported in the US in 1981, including Prneumocystis jirovecii pneumonia (38) and cases
of Kaposi’s sarcoma (39), amongst young men who have sex with men (MSM). All were
profoundly immunocompromised, and the clinical entity known as Acquired Immune
Deficiency Syndrome (AIDS) was described. HIV was subsequently identified as the

causative virus in 1983 (37).

1.2.2 HIV disease progression

Uncontrolled HIV replication leads to viral infection of, and subsequent depletion of
CD4+ (CD4) lymphocytes in an infected individual. Progression of immune deficiency
leads to a multitude of clinical syndromes, with escalating risk of infections with
opportunistic pathogens, and a risk of developing malignancy, although the rate at which
immune deficiency occurs in any one individual is variable, and dependent upon a

complex pathogen-host interaction (40).

1.3 Tuberculosis-HIV co-infection epidemiology

The seminal paper describing the risk of TB in injecting drug users with HIV (41) has
been followed by other data showing that people living with HIV (PLWH) are at high

20



risk of acquiring TB and progressing to active TB disease through reactivation of latent
tuberculosis infection (LTBI) or developing polyclonal disease as a result of LTBI
reactivation in conjunction with newly acquired infection (35, 42-45). In countries with
a high burden of TB, individuals with HIV constitute the predominant risk group for
active TB, above those with malnutrition, diabetes mellitus, heavy alcohol use, smoking,

and indoor pollution (2).

Although TB risk is reduced by highly active antiretroviral therapy (HAART), cohort
data from the UK, including around 80,000 PLWH, and from Stockholm with over 2,000
PLWH, show that it does not fall to the same background risk as that of HIV-negative
individuals, even in those of white ethnicity, despite HAART (42, 46). TB is also
associated with increased mortality in the HIV-positive cohort as evidenced by linked
cohort data from the UK of over 44,000 PLWH, and international WHO data (47, 48).
Factors associated with increased mortality include disseminated TB disease, inadequate

management of multi-drug resistant TB, and the country in which treatment is given (49).

A meta-analysis performed in 2018, examining multiple study data from low TB
incidence countries, found that prominent risk factors for active TB and LTBI amongst
PLWH are related to ethnicity and origin from high prevalence TB areas, together with
clinical factors related to the control of HIV (44). Thus LTBI reactivation is particularly
high in those of black African ethnicity (35, 42, 46, 50, 51) even after starting HAART,
and in people with a low blood CD4 count (42, 50-53).

In England in 2015 (the latest year for which data is available), 3.8% of all TB cases were
co-infected with HIV, representing a small increase in the proportion of co-infected TB
cases, following a sustained decline in the proportion of cases over the preceding decade
(54). 82% of these individuals were non-UK born, of whom 69% were born in sub-

Saharan Africa (54).

1.4 Tuberculosis control

Reduction in incidence of active TB can be achieved by two methods. Firstly, by treating

those with infectious TB, such as those with active pulmonary or laryngeal TB, in order
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to reduce the spread to others, and prevent new infections occurring (55). This strategy
includes active case-finding of other individuals connected to the index case who may
also have active TB, through contact tracing, which is usually undertaken by the clinical
teams managing caseloads of patients in a specific locality. Contact tracing may involve
strategies pertinent to local communities, such as involvement of social networks,
location-specific investigations (e.g. homeless shelters, prisons) and the use of
community workers (56). Since the rate of TB in non-UK born individuals is 15 times
higher than in UK-born individuals (49.4/100,000 versus 3.2/100,000 population) (54),
individuals from these communities receive particular attention during contact tracing,
although recent clustering work indicates that there may be more transmission between
different ethnic, age and migrant groups than was previously thought (57). Contacts of
those with extra-pulmonary TB may also have high rates of active TB (58), although are

not included in the national UK policy for contact screening currently (55).

Policies directed at this approach of case-finding should, if delivered at a high enough
coverage rate, reduce TB incidence, although they would have little impact on the pool
of latently infected individuals. Therefore the second approach is to identify and treat
those with latent infection, in order to reduce the risk of reactivation in these individuals
and thus prevent morbidity, mortality, and the subsequent spread of TB to others. Latent
TB control is a particular focus for national and international intervention strategies (55,
59, 60), with recommendations for programmatic LTBI screening and treatment of
individuals who fall into groups with high risk of progression to active TB, as detailed

below.

1.5 Latent tuberculosis

1.5.1 Description of latent tuberculosis

The term latent tuberculosis infection (LTBI) describes a situation where there are
persistent, Mycobacterium tuberculosis (MTb)-specific T-cell responses, but where there
is no clinical evidence of active disease (17). Bacilli may be lying in a non-replicative,
or ‘dormant’ phase, although adjustment of the immunological environment (for
example, through immune-modulating drugs such as cancer chemotherapy or anti-TNF

treatment, or the development of immunosuppression from HIV) may result in replication
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of the bacilli to the extent where there are sufficient numbers to cause clinical disease.
The rate at which this occurs depends on the host phenotype, but is in the region of 10%
over a lifetime for HIV uninfected individuals (61) and 2-10 times this for HIV positive

individuals, depending upon whether the HIV is virologically suppressed or not (41, 62).

1.5.2 Diagnosis of latent tuberculosis

1.5.2.1 Available methods

LTBI is diagnosed by methods which confirm that exposure to MTb has occurred, but
where there is no clinical evidence of active infection; such approaches include
demonstrating evidence of radiological abnormalities such as calcified granulomas or
fibronodular changes (63), in vivo tuberculin skin tests (TST), and the ex vivo Interferon

Gamma Release Assay (IGRA) tests.

In vivo TST utilise proteins derived from MTb cultures, but many of these proteins are
shared by other mycobacteria, including M. bovis, Bacillus Calmette-Guerin (BCG), and
some other environmental mycobacteria, leading to low specificity in populations where
BCG vaccination is common, or where there is high exposure to environmental
mycobacteria (17, 64, 65). In addition, the sensitivity of TST is low in situations of
advanced immunosuppression due to HIV, where CD4 counts are low (66). It also
requires two visits several days apart in order to administer and read the test, which can
be logistically challenging and patients have often failed to return during this two-step
process (67, 68). TST have largely been superseded by the ex vivo IGRA tests which
have much higher specificities in the order of 98-100% (64) and are more sensitive than

TST for the diagnosis of LTBI in HIV positive individuals (69).

IGRA tests are blood tests that measure an immunological, cell-mediated response to
stimulation by MTb antigens. T-lymphocytes which have been previously primed
through an individual’s exposure to MTb, subsequently produce interferon-gamma (IFN-
v) when re-exposed to MTb antigens ex vivo (17). The detection of IFN-y is therefore

indicative of prior MTb exposure.
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There are two commercially available IGRA tests, the first of which consists of the
QuantiFERON-TB® Gold test series, in which plasma incubation with MTb antigen
peptides leads to stimulation of CD4 T-lymphocytes and production of IFN-y, the
concentration of which is measured by Enzyme-Linked Immunosorbent Assay (ELISA)
technique. Negative (nil) and positive (phytohaemagglutinin) controls are included (17).
The previously used QuantiFERON-TB® Gold In-Tube Test (QFN-GIT) was a three-tube
test which utilised early secretory antigenic target 6-kD protein (ESAT-6), culture filtrate
protein 10 (CFP-10), and tuberculosis-7.7, in addition to the negative and positive
controls. The newer QuantiFERON-TB® Gold Plus (QFT-Plus, Qiagen, Hilden,
Germany) is a four-tube test which has two antigen-containing tubes. The first contains
CFP-10 and EAST-6, and the second also contains these peptides, but in addition has
shorter chain versions of each, designed to stimulate CD8 T-lymphocytes. The
tuberculosis-7.7 antigen is not present in QFT-Plus. The enhanced stimulation of CDS8
T-cells may theoretically enable the test to be more sensitive in recently infected
individuals (70), who have been found to have higher CD8 T-cell stimulation, and
immunosuppressed HIV positive individuals (71), as it does not rely so heavily on CD4
stimulation, which is reduced in advanced HIV. Specificity is similar to QFN-GIT (71,
72) and concordance between the two tests has been demonstrated, including in
immunocompromised patients and those with active TB (73, 74) although there do not

appear to be any head to head studies involving PLWH.

The second IGRA test is the T-SPOT®.TB (Oxford Immunotec, Abingdon, UK) in which
peripheral blood mononuclear cells are separated out before exposure to CFP-10 and
ESAT-6. The proportion of CD4 lymphocytes producing IFN- y are then confirmed
through ELISPOT and the test is considered positive if the spot counts in the TB antigen

well exceeds that in the control wells (17, 65).

1.5.2.2 Comparison between interferon gamma release assays in HIV

Concordance between IGRA tests in individuals with HIV infection has been studied in
a limited number of high-income settings, and all have used the older QuantiFERON-
TB® Gold assays, rather than the newer QFT-Plus. Results of studies show low to
moderate concordance (67, 69, 75-78).
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It is still not entirely clear whether reversion to IGRA negativity occurs after treatment
of active TB infection. IGRA positive results have been seen in 28-43% of HIV positive
individuals previously treated for TB (75, 76, 79).

There has been previous concern that the older QuantiFERON-TB® Gold assays may not
have performed as well as T-SPOT®.TB tests in HIV positive cohorts with low CD4
counts (<200 cells/mm?). In 2012, a meta-analysis reported pooled rates of indeterminate
QuantiFERON-TB® Gold results of 8.2% and indeterminate T-SPOT®.TB results of
5.9%, but was unable to reach a conclusion as to whether there was a statistical
relationship between indeterminate IGRA tests and immunosuppression in the form of
low CD4 counts (80). Subsequent studies have reported rates of indeterminate
QuantiFERON-TB® Gold tests ranging from 2 — 27.1%, and rates of indeterminate T-
SPOT®™.TB tests ranging from 7-7.4%, again with variable association with low CD4
counts (67, 69, 81, 82). Specifically in relation to T-SPOT®.TB tests, an indeterminate
result due to a lack of cells seen in some studies (67, 82) may actually constitute test
failure, rather than being an indication that the test is less sensitive in a highly
immunosuppressed individual (80). As mentioned previously, the newer QFT-Plus may
prove to perform better in immunocompromised patients than its older versions, but data

is currently lacking.

1.5.2.3 Positive predictive value of interferon gamma release assays

The positive predictive value (PPV) for progression determines the proportion of IGRA-
positive individuals who will progress to developing reactivated clinical TB disease (in
the absence of treatment). Previous meta-analysis of four studies (not in recently exposed
individuals) found a range of 2.8-14.3% for positive QuantiFERON-TB® Gold tests and
3.3-10% for positive T-SPOT®.TB tests (64) although only two studies were in
individuals with HIV infection. However, the recently reported PREDICT study, which
is the largest study to examine progression rates, and which included recently exposed
individuals and recent migrants to the UK, demonstrated positive predictive values
towards the lower end of these ranges (4.2% for positive T-SPOT®.TB tests and 3.3% for
QuantiFERON-TB® Gold In-Tube tests). The T-SPOT®.TB tests were significantly
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better at predicting progression to active TB than QuantiFERON-TB® Gold In-Tube tests
or TST, with higher prediction overall in those with recent exposure to active TB.
Previous evidence also supports this finding (83). However, the numbers of participants
with self-reported HIV infection in the PREDICT study were too low to allow any

subgroup analysis.

1.5.3 Target groups for latent tuberculosis screening

Targeted latent TB screening in the UK aims to identify individuals from two main
groups who would benefit from chemoprophylaxis. The first consists of the individuals
who are at high risk of having acquired TB. These include migrants from high-burden
TB countries (55, 84), especially as they continue to have high rates of active TB disease
within the first few years after entry to the UK (54), and those who have had close contact
with persons with highly infectious TB, such as pulmonary or laryngeal disease (55). The
second group of individuals to target are those in whom reactivation is considered likely
by virtue of medical or treatment factors that influence their immunity. Such individuals
include those receiving immunosuppressive therapy such as anti-TNF therapy (22, 55),
post-organ transplant recipients (55, 85), those with diabetes mellitus (55, 86) and other
immunosuppressing conditions such as high corticosteroid use, chronic kidney disease,
haematological and solid malignancies (55). Other groups to consider for screening are
healthcare workers (55) and in high-incidence areas of the UK, those who misuse
substances and those in prison (55). Individuals with HIV infection are listed as a priority

group for LTBI screening in European guidelines (60).

1.6 Latent tuberculosis screening in HIV

1.6.1 Screening guidelines in the UK

In the UK, there are recommendations for the screening of PLWH for LTBI in guidelines
from two organisations: the British HIV Association (BHIVA), and the National Institute
for Health and Care Excellence (NICE).
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In 2014, when this research was commenced, the existing 2011 BHIVA guidance on
screening for LTBI necessitated categorisation of patients into groups determined by
combined parameters of region of origin, duration of HAART and CD4 count (87). LTBI
screening was recommended for individuals if they fell into one of three well-defined
groups (Table 1.1). The 2011 NICE guidance in force at the time, recommended
screening individuals only if they had a CD4 count of <500 cells/mm? (88) (Table 1.1).
There was no specific recommendation in either guideline as to which IGRA should be

used.

Table 1.1. BHIVA and NICE guidance in place in 2014 for LTBI screening of HIV

positive individuals

Guideline Region of origin Duration of CD4 count | Screening method Diagnosis of LTBI
HAART (cells/mm®)
British HIV Sub-Saharan Africa <2 years Any IGRA If IGRA positive
Association 2011 =
ssoctation Medium TB incidence | <2 years <500 IGRA If IGRA positive

guidelines (87)

Low TB incidence <6 months <350 IGRA If IGRA positive
National Institute | Not assessed Not assessed >500 None advised — Not applicable
For Health and Treated as
Care
Excellence 2011 immunocompetent
guidelines (88) Not assessed Not assessed 200-500 IGRA alone or If either test positive

Mantoux and IGRA
Not assessed Not assessed <200 IGRA and Mantoux | If either test positive

1.6.2 Uptake of latent tuberculosis screening in HIV in the UK

In 2014 it was not known, whether, and how, different UK centres interpreted and
implemented the national guidelines on screening for LTBI, given their divergent nature,
or which of these guidelines was most cost-effective. There was therefore a need to

examine the guidelines objectively.

1.6.3 Treatment of latent tuberculosis in HIV

A Cochrane collaboration meta-analysis demonstrated that treating LTBI in PLWH

reduced the risk of development of clinical TB by 32% (89), and a reduction in incidence
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is also demonstrated in low-incidence TB countries (44). LTBI treatment, or
chemoprophylaxis, takes the form of a variety of treatment regimens, the choice of which
is principally dependent upon the burden of TB within the country of interest. In high
and medium TB burden settings, continuous isoniazid treatment (“isoniazid preventive
therapy”, IPT) has been trialled for varying lengths of time in PLWH, including in areas
where TB incidence is so high, that IPT is given to all PLWH, and not just those who are
TST-positive (90, 91). Logistically, operational guidelines and policy implementation
oversight need to be robust in order for the approach to be successful (92, 93) but it
appears that the strong protective effect for individuals who are TST-positive wanes after
cessation, even after prolonged use of up to three years, and despite the use of HAART
(94, 95). This most likely reflects the high chance of reacquisition of TB. However the
effect lasts longer in medium endemic settings, with TB incidence being reduced for

some years after the end of a few months of IPT (96).

There are reports of patients developing drug resistant active TB following the use of IPT
(94, 95), and prolonged IPT also increases the risk of adverse drug effects (95). The most
commonly recommended regimes in low-incidence TB countries are monotherapy with
isoniazid for six to nine months, or combination therapy with isoniazid and rifampicin
for three months. Efficacy is similar for all regimes in HIV infection (44, 89, 97). The
latter regime was previously employed most often when individuals with HIV were not
yet on HAART, and therefore concerns about drug-drug interactions were less of an issue,
but all individuals with HIV are now recognised to benefit from early HAART (98) and

therefore isoniazid monotherapy is most likely to be the commonest regime used.

1.6.4 Acceptability of latent tuberculosis screening/treatment to
patients

Previous studies investigating the acceptability of LTBI chemoprophylaxis in PLWH
have been predominantly undertaken in high TB burden settings and focused primarily
on quantitative analysis of isoniazid preventive treatment uptake (90, 99-101). There are
relatively few data available from low burden TB countries, but those that are, indicate
that whilst LTBI screening appears to be acceptable, chemoprophylaxis acceptance rates
have been quite variable amongst PLWH. Rates of between 17-87% have been reported

from London and Auckland (75, 82, 102), for example. Issues such as understanding the
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diagnosis, fear of stigma, or perception of being at low risk of TB (82, 99, 100) have been
cited in some studies as being factors which potentially impact upon patient acceptability.
There is therefore a need to investigate such concerns more fully, and to have a clearer
understanding of whether LTBI screening and treatment in low burden countries is
acceptable to PLWH, and what the potential limiting factors are, before implementing

widespread national screening and treatment programmes.

1.7 Background to this research

The development of active tuberculosis in HIV positive individuals, even in highly
resourced countries, constitutes a clinical threat to personal and wider public health, and
impacts upon healthcare resources in terms of costs of diagnosis, treatment and
monitoring. The risk of reactivation of latent TB infection remains significant, especially
amongst PLWH in the UK who were born in high-burden TB countries, and despite
virological control of HIV through the use of HAART.

National and international TB control programmes highlight this cohort as a group to
focus on during LTBI screening and treatment, and chemoprophylaxis has been shown
to be effective in reducing the incidence of active TB in this group. However the two
UK guidelines in place for PLWH in 2014 differed in their recommendations and it was
unknown how these were being interpreted and implemented. The published literature

did not suggest that there was any programmatic screening in place.

Moreover, there was little understanding about whether PLWH themselves are supportive
of, or accepting of, LTBI screening and treatment in the UK and this constituted a gap in

the knowledge base.

The HIV service for Leicester and the broader Leicestershire county, based at the
Leicester Royal Infirmary, University Hospitals of Leicester (UHL) NHS Trust, currently
provides HIV care for around 1400 PLWH. This large cohort of individuals, living in a
city with high incident rates of TB, and high HIV prevalence, was therefore an ideal group

in which to examine the topic of LTBI screening and treatment in more detail.
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Chapter 2. Aims and objectives

2.1 Undertake a national survey of latent tuberculosis infection

screening practices in HIV positive individuals

The aim was to evaluate, by means of a national survey whether, and how, centres in the
UK were screening PLWH for LTBI, given the divergent national guidelines that were
in place in 2014. The objective was to fully document the screening practices that were
being implemented across the UK, incorporating regional data on HIV prevalence and
TB incidence, and to understand the potential barriers to undertaking programmatic

screening in this cohort.

2.2 Define the risk of active tuberculosis in a cohort of HIV positive

individuals in Leicester, UK

The aim was to evaluate the occurrence of active TB over time in a large, ethnically
diverse HIV cohort, many of whom have remained stable patients in Leicester over
several years. The objective was to understand more fully when TB occurs in PLWH, in
relation to their HIV diagnosis, with a particular focus on incident TB, occurring after the
diagnosis of HIV. The identification of risk factors through multivariable regression
analysis was planned as a precursor to undertaking systematic LTBI screening in this

cohort.

2.3 Undertake a patient questionnaire cohort study to better
understand the attitudes and planned behaviour of patients towards

accepting latent tuberculosis infection screening and treatment

The aim was to undertake a patient questionnaire cohort study, followed by subsequent
IGRA screening and the provision of LTBI treatment where appropriate, in order to
examine attitudes and planned behavior towards accepting LTBI screening and treatment

amongst PLWH. The objective was to better understand any potential barriers towards
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the acceptance of IGRA screening or chemoprophylaxis, and to correlate outcomes of

actual offered screening and treatment with demographics and questionnaire responses.

2.4 Implement programmatic screening for latent tuberculosis

infection in a cohort of HIV positive individuals in Leicester, UK

The aim was to implement a systematic programme of screening for, and treatment of,
LTBI in the HIV positive Leicester cohort. The objective was to better understand the
groups of individuals in whom LTBI was diagnosed, including identification of risk
factors through multivariable regression analysis, and also to establish the completion
rates of chemoprophylaxis. In addition there was an objective to better understand the
cascade of care in the management of this group for LTBI. Future research objectives in
the area of LTBI identification and management in PLWH could then be established.
This was likely to include the construction of a decision-based health-economic model to
evaluate the cost effectiveness of screening HIV positive individuals for LTBI from a
National Health Service (NHS) viewpoint and to establish which, if any, model should

be recommended as national guidance.
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Chapter 3. National survey of current latent
tuberculosis infection screening practices amongst
people living with HIV

3.1 Introduction

In 2014, the screening of HIV positive individuals for LTBI was, in theory at least,
advocated by two guidelines in the UK (87, 88) as previously mentioned. Exclusion of
active infection followed by chemoprophylaxis to reduce the risk of progression to active

TB disease was recommended by both BHIVA and NICE if LTBI was diagnosed.

Although the UK had had national LTBI screening guidance in place for HIV positive
individuals for several years there was little known about whether, and how, different
HIV healthcare providers implemented these guidelines. A national evaluation of UK
practice was therefore highly topical and policy relevant with respect to understanding
how screening is provided, the level of adherence to current guidance and whether the
TB/HIV burden in different centres has any impact on practice. I therefore undertook a
comprehensive survey of UK HIV professionals, and compared the results with known

HIV prevalence and TB incidence data across the UK.

3.2 Methods

3.2.1 Questionnaire design

I devised an online questionnaire (Appendix 1) using SurveyGold software (© 2014
Golden Hills Software, Inc, Colorado Springs, USA), incorporating skip logic
“conditional branching”) functions to allow respondents to skip to relevant subsequent
questions conditional on answers submitted to specific initial questions. Free text space
was also provided at certain points of the questionnaire, to enable respondents to clarify
or augment their answers. The predominant themes of the questionnaire were to identify,
in the respondent’s centre, whether testing for LTBI was offered to HIV positive adults,

and if so, whether either published UK national guidelines or other criteria were used to
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guide testing, which screening tests were used, whether chemoprophylaxis was given if
LTBI was diagnosed, and if so, which drug regimen was offered. Finally, if respondents
reported that no current screening for LTBI was undertaken, future intentions to provide

screening for, and treatment of, LTBI were explored.

3.2.2 Administration of questionnaire

One HIV professional working for each HIV healthcare provider organisation in the UK
was identified through personal contacts, and by contacting healthcare organisations
directly. Most organisations nominated the Head of HIV service, or another HIV
physician, with a minority nominating a specialist HIV nurse. A request for participation
in the survey was also advertised in the BHIVA newsletter, Members Matters, on 21%
January 2014. If an organisation such as an NHS Trust did not provide direct HIV care
to its local population, then providers supplying HIV care on behalf of these organisations
were identified, and contact details obtained. Each identified professional was
approached by email, explaining that the purpose of the questionnaire was to investigate
current national practice as part of a research degree. Participation was invited either by
following a web link and completing the questionnaire online, or by arranging a telephone
interview with me, during which I electronically inputted the responses directly into the

SurveyGold questionnaire.

The questionnaire was piloted amongst five HIV providers known personally to me.
Minor adjustments to the wording of questions were made following feedback, and the

final participation invitation emails were sent in April 2014.

3.2.3 Statistical methods

All data were extracted on to a standardised database. Continuous data were summarised
with median and interquartile range (IQR), and compared using the non-parametric
Mann-Whitney U-test. Categorical responses were expressed as a simple descriptive
percentage and comparisons made using Pearson’s chi-square test (or Fisher’s exact test
if appropriate). All analyses used v9.2 (StataCorp, Texas, USA). P-values <0.05 were

considered significant.

33



3.2.4 HIV prevalence and tuberculosis incidence data

Public Health England (PHE) documented 81,512 patients as having received care for
HIV in the UK up to the end of December 2013 (103). HIV prevalence information
categorised by healthcare provider was not available for England and therefore surrogate
data on HIV prevalence (104) for Upper Tier Local Authorities (UTLA) (105) was
obtained from Public Health England (PHE). The most recently available data at the time
of the study design were from 2012. Data for 3-year average tuberculosis reports and
rates for 2010-12 by English UTLA were provided by PHE (106). HIV prevalence
information for 2012 was obtained for each Welsh (107) and Scottish (108)Health Board,
and Northern Irish Health and Social Care Trust (HSCT) (109), with matched data
extracted from 3-year average tuberculosis reports and rates for 2010-12 (110-112).

Each UTLA, Health Board and HSCT (hereafter referred to as ‘geographical areas’) was
assigned a category dependent upon their local HIV prevalence per 1000 and TB
incidence rate per 100,000 population respectively. HIV prevalence of >2 per 1000 or <2
per 1000 were designated High HIV and Low HIV, respectively. TB 3-year incidence
rate of >20 per 100,000 or < 20 per 100,000 were designated High TB and Low TB,

respectively.

Each UTLA in England was then matched with the NHS Trust(s) providing health care
in that geographical area. Several sources were used to enable the matching; a map from
the Office of National Statistics showing every Local Authority (LA) in the UK; a
comprehensive map detailing all NHS facilities in the UK (113), and individual NHS

Trust websites.

The matching led to the identification of 174 geographical areas in the UK. 12
geographical areas had more than one organisation providing HIV care to the local
population and in these situations, each organisation was considered separately. Thus the

number of geographical areas was inflated to a total of 188.
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3.2.5 Definition of compliance with BHIVA/NICE guidance on latent
tuberculosis infection testing

Reported screening criteria, together with associated free text comments were assimilated
in order to determine the proportion of geographical areas offering screening at different

criteria thresholds.

3.2.6 Ethics approval

I discussed the questionnaire with the Nottingham 2 Research Ethics Committee (REC)

who confirmed that this was an evaluation of service and no ethics approval was required.

3.3 Results

3.3.1 Survey response rate

Survey responses were obtained from 116 individuals, representing 162 geographical
areas, since some respondents provided HIV care for more than one geographical area.
The overall response rate was therefore considered to be 162/188 (86%). The
questionnaire was completed online by 87/116 (75%) respondents, and via telephone

interview by 29/116 (25%).

Of the 116 respondents, 81/116 (70%) were genitourinary medicine physicians, 30/116
(26%) were infectious diseases physicians, 3/116 (2.4%) were respiratory physicians,
1/116 (0.9%) was an HIV nurse specialist and 1/116 (0.9%) was an immunologist
providing HIV care.

3.3.2 HIV and tuberculosis burden in all geographical areas

Of the 188 total geographical areas there was no difference in HIV/TB burden between
those who did, and did not, respond to the survey (p =1.000) (Table 3.1).
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Table 3.1. HIV/TB categories of English Upper Tier Local Authorities, Welsh and
Scottish Health Boards and Northern Irish Health and Social Care Trusts
(‘geographical areas’)

HIV prevalence and TB Responded to survey Did not respond Total

incidence rate category n (%) n (%) n (%)
High HIV/High TB! 34 (21 5 (19.2) 39 (20.7)
High HIV/Low TB 11 (6.8) 2 (1.7 13 (6.9)
Low HIV/High TB 7 (43 1 (39 8 (43)
Low HIV/Low TB 110 (67.9) 18 (69.2) 128 (68.1)
Total? 162 (100) 26 (100) 188 (100)

'High HIV: >2/1000 population HIV prevalence; High TB: >20/100,000 population TB incidence; Low HIV: < 2/1000 population
HIV prevalence; Low TB: <20/100,000 population TB incidence
2 Total number and percentage reflects the distribution of HIV/TB burden across all geographical areas

3.3.3 Size of HIV cohort in responding areas

The total number of patients reported as being treated within their HIV centres by the 116
respondents was 73,395 (90% of total HIV cohort reported by PHE in 2014). The median
was 300, range 10-8,000 and inter-quartile range 170-700.

3.3.4 Coverage of screening HIV positive patients for latent
tuberculosis infection

Only 93/162 (57.4%) of geographical areas reported offering any form of screening for
LTBI to their HIV positive adult patients. There was no difference in the HIV/TB burden
between the geographical areas who offered screening and those who did not (p=0.22)

(Table 3.2).

Table 3.2. HIV/TB categories by latent tuberculosis infection screening

HIV prevalence and TB Offer screening Do not offer screening
incidence rate category n (%) n (%)

High HIV/High TB! 17 (18.3) 17 (24.6)
High HIV/Low TB 8 (8.6 3 43

Low HIV/High TB 2 (22 5 (72

Low HIV/Low TB 66 (71) 44 (63.8)
Total 93 (100) 69 (100)

'High HIV: >2/1000 HIV prevalence; High TB: >20/100,000 TB incidence; Low HIV: < 2/1000 HIV prevalence; Low TB: <
20/100,000 TB incidence
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3.3.5 Selection of patients to screen for latent tuberculosis infection

Of the 93 geographical areas offering any kind of LTBI screening, 57/93 (61.3%)
reported using the current blood CD4 count as a screening criterion, with 53/57 (93%)
screening adults with a CD4 count of <200 cells/mm? and decreasing numbers of areas
offering screening at higher CD4 counts (Table 3.3). 75/93 (80.6%) used the patient’s
country of origin as a screening criterion, with all screening those from high TB incidence
countries, but fewer than two thirds screening from any other region. The duration of
receipt of HAART treatment was the least utilised screening criterion, with only 52/93

(56%) geographical areas reporting this.
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Table 3.3. Criteria used to guide screening for latent tuberculosis infection and
screening tests utilised

Total n = 93 geographical areas

Screening criteria and screening test strategies offering screening
n (%)

Screening strategy
CD4 count criteria used for screening 57 (61.3)
CD4 count <50 cells/mm? 53/57 (93)
CD4 count <100 53/57 93)
CD4 count <200 53/57 93)
CD4 count <350 51/57 (89.5)
CD4 count <500 45/57 (79)
CD4 count >500 33/57 (57.9)
Other reported CD4 count criteria - Individual assessment 4/57 @)
Country of origin criteria used for screening 75 (80.6)
High TB incidence country >40/100,000 pop. 75/75 (100)
Medium TB incidence country 20-40/100,000 pop. 49/75 (65.3)
Low incidence TB country <20/100,000 pop. 35/75 (46.7)
Other reported criteria — Eastern European countries 1/75 (1.3)
Duration receiving HAART criteria used for screening 52 (60)
Under 6 months 48/52 (92.3)
Under 1 year 42/52 (80.8)
Under 2 years 42/52 (80.8)
Other reported criteria — Individual assessment 4/52 (7.7)

Testing strategy'?

QuantiFERON-TB® (all types) testing alone 44 (47.3)
T-SPOT®.TB testing alone 42 (45.2)
Mantoux testing alone 7 (7.5)

QuantiFERON-TB® then T-SPOT®.TB if QuantiFERON-TB®

negative or equivocal 5 (5.4)
Mantoux and QuantiFERON-TB® together 4 (4.3)
Mantoux then QuantiFERON-TB® if Mantoux negative 3 (3.2)
Mantoux and T-SPOT®.TB together 3 (3.2)
Other strategy — Chest radiograph 2 (2.2)
Mantoux then T-SPOT®.7B if Mantoux negative 1 (1.1)
Other strategy — IGRA type unknown 1 (1.1)
Other strategy — Not specified 1 (1.1

'Respondents could select as many answers as were applicable, therefore total >100%
% Other combinations of tests listed in the survey have been omitted here as no respondents selected them; e.g. QuantiFERON-TB"
and T-SPOT®™.TB together

3.3.6 Methods of screening for latent tuberculosis infection

The most commonly reported screening methods (Table 3.3) were the individual use of
different IGRA tests (with 44/93 (47.3%) and 42/93 (45.2%) of geographical areas using
QuantiFERON-TB® and T-SPOT®.TB tests respectively.) Other screening methods or
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combinations were utilised infrequently. Of note, tuberculin skin tests were used as a

sole test by only 7/93 (7.5%) of respondents.

3.3.7 Adherence to national guidance

Only 33/93 (35.5%) and 6/93 (6.5%) reported complete adherence with BHIVA and
NICE guidelines, respectively. No geographical area reported using any non-UK

guidelines.

3.3.8 Screening strategies in patients with a CD4 count <200 cells/mm?

9/93 (9.7%) geographical areas that offered LTBI screening reported using a different
screening strategy for patients with a CD4 count <200 cells/mm?®. Five reported being
more likely to use a T-SPOT®.7B than a QuantiFERON-TB® test, and four reported that
they would use a Mantoux if the T-SPOT®.TB was negative.

3.3.9 Reasons for not screening

Of those geographical areas (n=69) not offering screening, an explanation was provided
by 100% respondents (Table 3.4). The most common reason, in 31/69 (45%) was that
the cohort of patients was considered to be at low risk of latent TB infection. 20/69 (29%)
cited a lack of confidence in the existing guidelines, 12/69 (17.4%) reported that the tests
were too expensive, with 10/69 (14.5%) and 8/69 (11.6%) reporting unavailability of T-
SPOT®.TB and QuantiFERON-TB® Gold In-Tube test (or other version) respectively.
Fewer numbers of geographical areas cited reasons such as wanting a cost-effectiveness
analysis, or concern over chemoprophylaxis efficacy, toxicity/drug-drug interactions, and

conflicting local advice.
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Table 3.4. Reported reasons why latent tuberculosis screening is not offered

Reported reason why screening is not offered’

Total n = 69 geographical
areas not offering screening

n (%)

Cohort of patients is considered to be at low risk of latent TB infection | 31 (44.9)
Lack of confidence in the existing guidelines 20 29)
The tests are too expensive 12 (17.4)
T-SPOT®.TB test is unavailable 10 (14.5)
QuantiFERON-TB® Gold In-Tube test (or other version) is 8 (11.6)
unavailable 7 (10.1)
Would not treat a positive result in an asymptomatic patient 6 (8.7)
Lack of physician or nursing time to arrange the tests 6 (8.7)
The guidelines are too complex 4 (5.8)
Mantoux test is unavailable 3 4.3)
Wishing to wait for cost-effectiveness analysis to determine best

approach 3 (4.3)
Concern over limited efficacy of the chemoprophylaxis 2 (2.9)
Non-compliance of guidelines 2 (2.9)
Concern about toxicity/drug-drug interactions from chemoprophylaxis | 2 2.9)
Would only test if recommended by local HIV network 1 (1.4)
Conflicting advice from respiratory physicians 1 (1.4)

Sensitivity and specificity of the tests uncertain

'Respondents could give multiple reasons, therefore total >100
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3.3.10 Management of latent tuberculosis infection

88/93 (94.6%) geographical areas offering LTBI screening reported offering
chemoprophylaxis to those with a positive result from IGRA, with or without Mantoux
testing. The most common regimen used was six months isoniazid (62/88, 70.5%),
followed by three months combined isoniazid/rifampicin (49/88, 55.7%), nine months

isoniazid (5/88, 5.7%), and combined rifampicin/isoniazid/ethambutol (1/88, 1.1%).

In the free comments box, 11/88 (12.5%) geographical areas reported that local policy
was to send HIV positive individuals with LTBI to another service for treatment,
commonly to the local respiratory TB service. There were a large number of additional
comments in support of using a regimen of six months isoniazid, with most citing
increased evidence, support in published BHIVA or NICE guidelines, and favourable
tolerance and lack of interactions with HAART as reasons for the use of this regimen.
Comments in favour of using three months combined isoniazid/rifampicin included
concerns about rates of isoniazid resistance in London, and familiarity with using this
regimen in HAART-naive individuals without the concern of potential drug-drug

interactions.

5/93 (5.4%) geographical areas offering screening for LTBI, reported that
chemoprophylaxis was not subsequently offered to those diagnosed with LTBI. The
reasons for this were not clearly stated in three cases. Two areas reported that patients

were observed closely for the development of active TB.

3.3.11 Future intention to offer screening and treatment for latent
tuberculosis infection

Of the 69 geographical areas not currently offering LTBI screening for PLWH, 22/69
(31.9%) indicated that they were planning to do so in the future. The intended guidelines
to be followed in the future, together with planned screening tests and treatment, are

shown in Table 3.5.
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Table 3.5. Intended future latent tuberculosis screening strategies

Total n =22 geographical areas
Planned screening guideline', testing strategy' and intending to perform future
chemoprophylaxis strategy screening

n (%)

Screening guideline to be followed
British HIV Association guidelines 16 (72.7)
NICE guidelines 8 (36.4)
Other — awaiting better/revised guidance 5 (22.7)
Scottish guidance (pending) 1 (4.5)
International guidelines 0 0)
Testing strategy’
Unsure of future screening strategy 9 (41)
T-SPOT®.TB only 7 (31.8)
QuantiFERON-TB® (all types) only 3 (13.6)
QuantiFERON-TB® then T-SPOT®.TB if QuantiFERON- 3 (13.6)
TB® negative or equivocal
Mantoux then QuantiFERON-TB® if Mantoux negative 1 4.5)
Mantoux and T-SPOT®.TB together 1 4.5)
Chemoprophylaxis to be offered
6 months isoniazid 11 (50)
Unknown future treatment regime 5 (22.7)
Other — awaiting further studies 3 (13.6)
4 months rifampicin or rifabutin 3 (13.6)
3 months isoniazid/rifampicin 1 4.5)
9 months isoniazid 0 (0)

! Respondents could select as many answers as were applicable, therefore total >100% )
2 Other combinations of tests listed in the survey have been omitted here as no respondents selected them; e.g. QuantiFERON-TB®
and T-SPOT®™.TB together

3.4 Discussion

This national evaluation, which covers services caring for over 90% of HIV positive
adults in the UK, is the first to evaluate LTBI screening in this population. It has revealed
that LTBI screening practices are highly heterogeneous in terms of the criteria used to
offer screening, and the tests utilised, and in the majority of cases, deviate from the
published national guidance that was in place at the time, although these were themselves
non-congruent. Additionally, screening policy was not dependent on the local burden of

HIV-TB.

Tuberculosis control through the identification and treatment of people with latent

infection is an increasingly important focus, with the 2016 updated NICE guidance

42



recommending expanding LTBI treatment in the HIV negative cohort from only those
under the age of 35, to all those under 65 years of age (55). The global HIV epidemic
has contributed significantly to the increased burden of TB (36, 47) and the need to
manage LTBI amongst this population is imperative, despite its logistical challenges,

especially in high-burden countries (89, 114, 115).

Previous evaluations of clinical practice in TB management have also revealed disparate
guidance and varying clinical practice, although these studies have been limited in scope
and size with a Belgian survey of HIV healthcare professionals, and a UK survey of
paediatricians (116, 117) having only 55 and 13 respondents respectively. This
questionnaire was more comprehensive in its scope, and obtained results from 116 HIV
healthcare providers around the UK, who between them covered 162 out of 188 identified
geographical areas, and yielded results which are representative of all parts of the UK,

irrespective of HIV or TB disease burden.

Despite two national guidelines, a relatively low proportion (57.4%) of areas in the UK
indicated that they currently perform any kind of systematic evaluation, although a
further 14% have expressed a future intention to do so. The heterogeneity of testing
approaches identified in this study suggests that there is uncertainty amongst HIV
clinicians in the UK as to how to select individuals for screening. Over 80% of
geographical areas who screen, use country of origin as a criterion, with all of these
offering screening to those from high TB incidence countries, but less than half screening
those from low incidence areas. The TB incidence rate in non-UK born individuals has
been declining in the UK, in comparison to the rate in UK born individuals, which has
remained static (118). A retrospective analysis of a London HIV cohort found that the
majority of those who had developed active TB, who would not have been initially

captured by LTBI screening using NICE or BHIVA guidance, were born in the UK (119).

Current blood CD4 count was used as a criterion by 61% of geographical areas that
screen. Clearly the exact CD4 count levels at which screening was offered in line with
the BHIVA algorithm would vary with the country of origin/time on HAART, although
it is possible to draw some general conclusions. Over 90% of those geographical areas
offered screening when the CD4 count was 200 cells/mm? or below, with gradually

declining numbers offering screening to those at higher levels. Only 58% offered any
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screening to those with CD4 counts above 500 cells/mm?®. The London cohort
demonstrated that only 8% of HIV positive individuals developing TB, did so at a CD4
count above 500 cells/mm? (119), consistent with previous data (35, 42) including from
the UK Collaborative HIV Cohort (UKCHIC) (35, 120), which also showed declining
incidence of TB with higher CD4 counts. Although the UKCHIC report excluded all
individuals who had died within 3 months of HIV diagnosis, and may therefore have
potentially under-reported TB incidence, early deaths were presumably more likely to

have been in severely immunosuppressed individuals (48).

This study highlights the fact that having two divergent guidelines may have been causing
confusion as to which groups to screen, thereby underlining the need for further work in
this area and consistency of approach. There needs to be a balance between identifying
the highest-risk individuals and making screening guidance practicable to implement.
Moreover, the potential cost-effectiveness of different screening methodologies need to
be considered to enable resources to be targeted to those subgroups that will benefit most

from screening, and treatment, of LTBI.

Among those screening, or intending to do so, the most commonly reported screening
tool is an IGRA (with a roughly even split between T-SPOT®.7B and QuantiFERON-
TB®™), rather than TST, and only a small proportion of respondents in this survey used a

different screening strategy in advanced immunosuppression.

Treatment of LTBI in HIV positive individuals with isoniazid preventive therapy is
supported by a variety of trials performed in Sub-Saharan Africa and elsewhere (91, 95,
96). Isoniazid monotherapy and combinations with rifampicin or pyrazinamide are all
similarly effective, although combination regimens carry an increased risk of adverse
effects (89). This survey indicates that in practice, the predominant preferred treatment
strategy in the UK is a six month course of isoniazid, avoiding drug-drug interactions
with HAART, and in keeping with both NICE and BHIVA guidance. Shorter courses of
rifamycins or combined rifampicin/isoniazid are also utilised in some areas, particularly

in individuals not receiving HAART.

Interestingly, the most commonly reported reason for not offering LTBI screening in this

evaluation was a perception that the cohort was at low risk of TB infection, although a
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quarter of geographical areas not offering LTBI screening, are areas of high HIV
prevalence/TB incidence. This suggests that there is potentially limited knowledge about
the risk of TB and LTBI in general amongst the respondents. The next most reported
explanation for not screening was a lack of confidence in the published guidance, with a
smaller proportion stating that they considered the current guidelines to be too complex.
Although not explicitly stated by the respondents, having two different published
guidelines on the same topic may well cause confusion and uncertainty amongst
clinicians as to which guidance to follow. Unavailability or high cost of screening tests
was the next most reported explanation, raising questions about equitable resource

allocation.

The predominant limitation of this study is that information about current LTBI screening
and treatment practices, or future intentions, was provided by a single clinician in each
geographical area. An assumption was made that other members of the clinical team
would practice in the same manner, but there may be variation in clinical practice
amongst different clinicians working in the same institution that would not have been
identified. In addition, the number of HIV positive adult patients treated by the 116
respondents was self-reported and since some respondents provided data for more than
one geographical area, this added to the difficulty in establishing exactly how many

patients were treated in each area.

3.5 Conclusions

This national evaluation, covering services caring for over 90% of HIV positive adults in
the UK, has revealed that screening for LTBI is highly variable, often deviates from
national guidance and does not depend on the local TB-HIV burden. Many areas may be
missing an opportunity to improve the health of their HIV cohorts by screening and
treating to reduce the risk of active tuberculosis later on. It is clear that practitioners are
using a variety of screening strategies in order to decide whom to screen. Having two
differing published guidelines in the UK is potentially causing confusion. There is,
therefore, an urgent need to prospectively assess, and compare, the impact, and cost-
effectiveness, of different LTBI screening strategies for HIV positive individuals to

inform the development of a uniform national guideline. Specific questions to be
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addressed include whether screening of individuals born in low incidence countries is
cost-effective, and the determination of the optimal screening strategy when there is

widespread use of antiretroviral therapy in PLWH.

3.6 Publication arising from this work

White HA, Miller RF, Pozniak AL, Lipman MCI, Stephenson I, Wiselka MJ, Pareek M.
Latent tuberculosis infection screening and treatment in HIV: insights from evaluation

of UK practice. Thorax 2017; 72 (2): 180-182.
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Chapter 4. Defining the risk of active tuberculosis in
a cohort of HIV positive individuals in Leicester, UK

4.1 Introduction

Despite the apparent low levels of systematic LTBI screening occurring in the UK
amongst PLWH, which I demonstrated through the national survey (121), it is well
documented that these individuals are at much higher risk of progressing to active TB
than other groups in the general population (36, 61, 122). Multiple studies have
demonstrated that the risk is dependent upon a number of factors, principally concerned
with HIV control and ethnicity/migration status, with remarkably little discordance

between different studies.

The latest figures for Leicester (in 2017) show that the city has an HIV prevalence of
3.9 per 1000 population (in comparison to a prevalence in England as a whole of 2.3
per 1000), although there are areas of the city with a prevalence of >10 per 1000
population (123). Coupled with the high incident rates of active TB reported in
Leicester (11) these figures render the city as being an ideal setting in which to study

the relationship between TB and HIV in more detail.

As a precursor to undertaking a patient acceptability study into the screening and
treatment of PLWH for latent TB, and implementing systematic screening in our cohort,
I therefore first analysed the incidence of active TB across the entire cohort of patients
who had sought HIV care in Leicester. The main objective was to define the risks of
developing active TB, especially incident TB disease occurring after the diagnosis of

HIV.
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4.2 Methods

4.2.1 Creation of the patient database

Several sources were utilised in order to identify patients who had ever attended for
HIV care in Leicester. These included patients recorded as having been registered with
UKCHIC (120), and those recorded on our electronic HIV patient management system
(Lilie Sexual Health Management System © 2018 Idox Health, UK). Lilie went live
in November 2008, and the records for all active patients on two earlier electronic
record systems were migrated across at that time. Confirmation of HI'V sero-status was
undertaken by cross-checking our electronic laboratory results programme, which
commenced in 1998, and examining paper hospital records if the dates of clinic
attendance pre-dated this time. All patients were considered for inclusion up to 30"

June 2017.

4.2.2 Exclusions

Patients were excluded if; they were under the age of 16 years on 30" June 2017 or
principally under the care of the paediatricians; if they were found actually to be HIV
negative, or HIV positivity could not be definitely confirmed; or if their principal care
was at another centre and they had only attended our centre briefly, for example, to

replenish medication stocks. All other patients were included in the study.

4.2.3 Demographic details

Date of birth and gender at birth was recorded, together with NHS number where
available, to verify records. NHS numbers not recorded on our local electronic systems
were obtained from NHS Spine (124). Ethnicity and country of birth were ascertained
from electronic hospital and HIV records, or paper hospital records, and ethnicity was
coded according to the national NHS data dictionary (125). Countries of birth were
further classified into regions according to the World Bank Analytical Grouping (126).
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4.2.4 Ascertainment of tuberculosis status

Confirmation of active TB was undertaken wherever possible by cross-checking our
electronic laboratory results programme, examining paper hospital records for patients
who had received care pre-1998, and scrutinising transfer letters from other HIV
centres. If an individual had had more than one episode of active TB, only the first

episode was included.

The definition of active TB included the following; isolation of MTb from
microbiological culture; AAFB positivity on sputum smears, even if culture negative,
with other clinical or radiological evidence suggestive of tuberculosis; clinical or
radiological evidence suggestive of tuberculosis and treated as such by the treating

physician, even if MTb was not isolated.

The timing of active TB infection in relation to the HIV diagnosis was ascertained.
Active TB occurring more than three months before the HIV diagnosis was classified
as having occurred before HIV. Active TB diagnosed concomitantly with the HIV
diagnosis, or within three months, was classified as having occurred with HIV, and
active TB diagnosed more than three months after the HIV diagnosis was classified as
having occurred after HIV (incident TB). The three month timeframe was selected in
order to enable a reasonable period of time for clinicians to engage with the patient,
undertake clinical and, where appropriate, radiological assessment, and also to account
for the potential emergence of active TB as a result of Immune Reconstitution

Inflammatory Syndrome (IRIS) following the initiation of HAART.

The anatomical site of TB was recorded, together with culture positivity status, CD4
cell count and HIV viral load at the time of TB diagnosis. TB site was defined as
“pulmonary” if there was pulmonary involvement, with or without involvement
elsewhere in the body, and “extrapulmonary” if there was no pulmonary involvement
evident. If an individual was smear positive but no culture was available then they were

pragmatically classified as culture positive for the purposes of analysis.

Additionally, cross-referencing with the national HIV dataset and TB surveillance

system held at Public Health England (PHE) was undertaken at the start of March 2019,
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to identify cases of active TB which had not been recorded in our medical notes or local
TB surveillance system but which were recorded as having occurred when patients were

under care elsewhere in the UK.

4.2.5 Dates of tuberculosis and HIV diagnosis

The date of HIV diagnosis was recorded as the first date upon which a positive HIV
antibody or viral load test was taken in Leicester, or a date recorded in the medical notes
if diagnosis was made elsewhere. If only the month was known then the date was
recorded as the first day of the month, whereas if only the year was known then 15%

July of that year was used as the diagnosis date.

The date of TB diagnosis was recorded as the date upon which a culture positive
microbiological sample for TB was taken, or supportive histological sample if cultures
were negative. In the absence of microbiological or histological evidence of TB, the
date of diagnosis was recorded as that upon which the patient initiated anti-tuberculous
treatment. If only the month and year was known then the same procedure was
followed as for HIV diagnosis dates. If only the decade was known then the 15% July

in the midpoint year of that decade was used.

4.2.6 HIV viral load thresholds for undetectable versus detectable
viraemia

The virology laboratory at Leicester Royal Infirmary has used different PCR assays to
measure HIV viral loads over recent years. The most recent assay in use in this project
used a threshold of <40 viral copies/ml to classify a viral load as being undetectable, or
virologically suppressed. Prior to some time between mid-2005 and mid-2006, the
threshold used was <400 viral copies/ml. Prior to late 1998, there was no threshold

specified in the laboratory results; a comment of “undetectable by PCR” was used only.

For the purposes of this study, I classified any PCR result reported as “<....” as an

undetectable viral load, and any absolute value as a detectable viral load.
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4.2.7 Ethics approval

Formal ethics approval was not required as this was considered a service evaluation.
However, cross-referencing with the datasets from PHE was approved by the Caldicott
guardians of both UHL and PHE after completion of a Data Impact Assessment Tool
and Risk Evaluation. Individuals who were identified as having had active TB through
matching with PHE datasets, but had had no previous record of this recorded in their
medical notes, had this information about the TB diagnosis retrospectively entered into

their medical notes to inform future care by their clinicians.

4.2.8 Statistical analysis

Continuous data were summarised with median and interquartile range (IQR) and
categorical responses as proportions/percentages. Comparisons were made using
Pearson’s chi-square test (or Fishers exact test if appropriate). All statistical tests were
considered significant when the p-value was <0.05. Logistics regression and Cox
proportional hazard models were used to determine predictors of LTBI reactivation
(patients with TB before HIV infection, or TB at the time of HIV diagnosis/within three
months were removed from this analysis). TB incidence rate was calculated as the
annual number of patients diagnosed with TB divided by the annual number of person
years at risk of TB in the cohort. All data were analysed using Stata v15.1 (StataCorp,
Texas, USA).

4.3 Results

4.3.1 Total cohort

The total cohort of patients recorded as having received care for HIV in Leicester was

2248. Ninety patients were excluded (Figure 4.1), leaving an active cohort of 2158.
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Figure 4.1. Flowchart of HIV positive patients in tuberculosis cohort study

2248 total patients
recorded as having had
HIV care in Leicester
90 patients excluded:
> 12 under 16 yrs/under paediatricians
57 unable to verify HIV positivity
v 12 confirmed HIV negative
2158 patients included 9 predominantly under care elsewhere
in dataset
A Y
325/2158 (15.1%) 1833/2158 (84.9%)
active TB history no history of active TB
A 4 v A4
64/325 (19.7%) 161/325 (49.5%) 100/325 (30.8%)
TB prior to HIV TB at/within 3 months TB longer than 3 months
diagnosis of HIV diagnosis after HIV diagnosis
4.3.2 Demographics

The demographics of the total cohort are shown in Table 4.1. 1193/2158 (55%) of the

total cohort was male, and patients were predominantly of black African ethnicity
(1158/2158, 53.7%), with smaller proportions of white (647/2158, 30%) and South
Asian (178/2158, 8.2%) ethnicities. 1502/2158 (70%) were born outside of the UK,
and the majority (1959/2158, 90.8%) had been diagnosed with HIV in or after the year

2000.
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Table 4.1. Demographics of the total HIV cohort

Variable Total cohort Active TB as Not had active TB
proportion of Total as proportion of
cohort Total cohort
n (%) n (%) n (%)
n =2158 (n=325) (n=1833)

Male gender 1193 (55.3) 146 (12.2) 1047 (87.8)
Median age at HIV 33 (27 - 40) 35 (29 -41) 33 (27 - 40)
diagnosis (IQR)
Ethnicity
Black African 1158 (53.7) 238 (20.6) 920 (79.4)
South Asian 178 (8.2) 50 (28.1) 128 (71.9)
White 647 (30) 21 3.2) 626 (96.8)
Mixed 29 (L.3) 4 (13.8) 25 (86.2)
Black Caribbean 21 (1) 1 4.8) 20 (95.2)
Black Other 26 (1L.2) 2 7.7 24 92.3)
Other 53 (2.5) 5 9.4) 48 (90.6)
Unknown 46 (2.1 4 8.7) 42 91.3)
UK birth status
UK born 569 (26.4) 13 (2.3) 556 (97.8)
Non-UK born 1502 (70) 302 (20.1) 1200 (79.9)
Unknown 87 4 10 (11.5) 77 (88.5)
Region of birth
Sub-Saharan Africa 1210 (56.1) 254 21 956 (79)
South Asia 95 (4.4) 32 (33.7) 63 (66.3)
Europe & Central Asia 691 (32) 22 3.2) 669 (96.8)
East Asia & Pacific 35 (1.6) 5 (14.3) 30 (85.7)
Latin America & 22 (1) 1 4.5 21 (95.5)
Caribbean
Middle East & North 10 (0.5 1 (10) 9 (90)
Africa
North America 8 (0.4) (0) 8 (100)
Unknown 87 4 10 (11.5) 77 (88.5)
Year of HIV diagnosis
1983!' — 1989 17 (0.8) 0 0) 17 (100)
1990 — 1999 182 (8.4) 29 (15.9) 153 (84.1)
2000 — 2009 1381 (64) 244 17.7) 1137 (82.3)
2010 —2017? 578  (26.8) 52 ©) 526 on

IQR = Inter-quartile range.

! 1983 is the earliest year in which a patient in the total HIV cohort was diagnosed with HIV.

? Individuals were included up and including to 30" June 2017

4.3.3 Active tuberculosis diagnosis

A diagnosis of active TB was recorded for 325/2158 (15.1%) patients. The

demographics of those with active TB in comparison with the total cohort are shown in
Table 4.1. Notable results are that 238/1158 (20.6%) of the total black African cohort,
and 50/178 (28.1%) of the total South Asian cohort, had had TB, in contrast to only
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21/647 (3.2%) of the total white cohort. 302/1502 (20%) of the non-UK born
population had had TB.

The cases of active TB were subdivided into those who had had active TB prior to their
HIV diagnosis (64/325, 19.7%), concurrently with or within three months of the HIV
diagnosis (161/325, 49.5%) or more than three months after the HIV diagnosis
(100/325, 30.8%) (Figure 4.1). Concurrent TB/HIV diagnosis prevalence was
calculated as 161/2158 (7.46%). The descriptions of each of these groups are shown in
Table 4.2 and the temporal trend of TB diagnoses by year is shown in Figure 4.2.

Across all groups, there was a strong predominance of individuals who were born in
countries where the TB incidence exceeds 150/100,000 population. Individuals who
were concurrently diagnosed with TB and HIV had a predominance of pulmonary TB
(108/161, 67.1% of cases) and 66/161 (41%) had a CD4 count of less than 100
cells/mm?. Those who developed TB after HIV (incident TB) had a higher median
CD4 count, 36/100 (36%) were virologically suppressed at the time of TB diagnosis,
and there was a more even split between pulmonary (54/100, 54%) and extrapulmonary
(46/100, 46%) disease. Around 9% of individuals developing TB with, or after their
HIV diagnosis, had died by 30" June 2017.
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Table 4.2. Description of those with HIV who developed tuberculosis

Variable Timeline of TB infection
TB before HIV TB at HIV diagnosis TB after HIV diagnosis
diagnosis

n (%) n (%) n (%)

n =64 n =161 n =100
Male gender 34 (53.1) 69 (42.9) 43 (43)
Median age at HIV diagnosis (IQR) 35.5(30-39.5) 35 (30-—44) 32 (27.5-38.5)
Median age at TB diagnosis (IQR) 28 (24 -35) 35 (30-43) 36 (31-—-43)
Ethnicity
Black African 48 (75) 113 (70.2) 77 (77)
South Asian 12 (18.8) 29 (18) 9 O
White 2 (3.1 11 (6.8) 8 (8
Mixed 0 (O 3 (1.9 | )
Black Caribbean 0 (0) 0 (O I
Black Other 0 (0) I (0.6) I
Other 2 (3.1 1 (0.6) 2 (2
Unknown 0 (O 3 (1.9 1 ()
UK birth status
UK born 2 (3.1 7 (4.3) 4 4
Non-UK born 60 (93.8) 149 (92.5) 93 (93)
Unknown 2 (3.1 5 (3. 303
Region of birth
Sub-Saharan Africa 50 (78.1) 122 (75.8) 82 (82)
South Asia 6 (94 21 (13) 5 ()
Europe & Central Asia 4 (6.3) 10 (6.2) 8 (8
East Asia & Pacific 1 (1.6) 3 (19 I
Latin America & Caribbean 0 (0) 0 (O I
Middle East & North Africa 1 (1.6) 0 (0 0 (0
North America 0 (0) 0 (O 0 (O
Unknown 2 (3.1 5 (3. 303
TB incidence in country of birth
<50/100,000 population 3 @47 11 (6.8) 9 Y
50 —149/100,000 population 6 (94 11 (6.8) 4 4
150 — 249/100,000 population 36 (56.3) 103 (64) 69 (69)
250-349/100,000 population 9 (14.1) 14 (8.7) 9 Y
> 350/100,000 population 8 (12.5) 17 (10.6) 6 (6)
Unknown 2 (3.1) 5 () 30
Year of HIV diagnosis
1983' — 1989 0 (0) 0 (0) 0 (0)
1990 — 1999 6 (94) 10 (6.2) 13 (13)
2000 — 2009 47 (73.4) 125 (77.6) 72 (72)
2010 — 20172 11 (17.2) 26 (16.1) 15 (15)
Year of TB diagnosis
19773 - 1979 1 (1.6) 0 (0 0 (0)
1980 — 1989 7 (10.9) 0 (0 0 (0)
1990 — 1999 24 (37.5) 12 (7.5 2 (2
2000 —2009 29 (45.3) 124 (77) 58 (58)
2010 —2017? 2 (3.1 25 (15.9) 39 (39)
Unknown 1 (1.6) 0 (0 1 (D
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Variable TB before HIV TB at HIV diagnosis | TB after HIV diagnosis
diagnosis
n (%) n (%) n (%)
n =64 n=161 n=100
HIV viral suppression at TB
diagnosis -
Suppressed 1 (0.6) 36 (36)
Not suppressed 109 (67.7) 39 (39
Unknown 51 (3L.7) 25 (25)
CD4 count at TB diagnosis
Median (IQR) - 90 (40 - 240) 290 (120 -370)
Range 0-1010 0-766
<50 cells/mm’® 46 (28.6) 9
51-99 20 (12.4) 8 (8
100-199 19 (11.8) 7
200-349 28 (17.4) 29 (29)
350-499 5 (3. 14 (14)
>500 4 (25) 8 (8)
Unknown 39 (24.2) 25 (25)
Site of TB infection
Pulmonary 51 (79.7) 108 (67.1) 54 (54)
Extra-pulmonary 12 (18.8) 51 (3L7) 46 (46)
Unknown 1 (L.6) 2 (12 0 (O
TB culture positivity
Culture positive 6 (9.4 77 (47.8) 47 (47)
Culture negative 1 (1.6) 49 (304) 40 (40)
Unknown 57 (89.1) 35 (2L1.7) 13 (13)
Deceased from any cause® 3 4D 14 (8.7) 9 9

IQR = Interquartile range

! 1983 is the earliest year in which a patient in the total HIV cohort was diagnosed with HIV.
2 Individuals were included up and including to 30" June 2017.
? 1977 is the earliest year in which a patient was diagnosed with TB.

4 At 30" June 2017.
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Figure 4.2. Temporal diagnosis of tuberculosis amongst people living with HIV
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4.3.4 Risk of developing active tuberculosis after HIV diagnosis

Univariate and multivariable logistics regression analyses were undertaken to establish
associations with developing TB more than three months after a diagnosis of HIV
(Table 4.3), in comparison to the cohort who had not developed TB. The regions of
birth were collapsed due to small numbers, or no patients, in some regions. Ethnicity,
UK birth status, and region of birth, were all closely linked to the incidence of TB in

the country of birth, and were not taken forward into the multivariable analysis.

Age at HIV diagnosis was not significant in either the univariate or multivariable
analysis, although the year of HIV diagnosis was. Gender was unrelated to TB risk in
the multivariable model. The univariate model showed that being born abroad, and
specifically in sub-Saharan Africa and the South Asia and East Asia & Pacific regions,
and being of black African or South Asian ethnicities, were all factors significantly

associated with developing TB. In the multivariable analysis, the association with TB
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incidence in the country of birth, which was also noted as significant in the univariate
model, was confirmed, as there was a significantly increased risk of developing TB
after HIV diagnosis in individuals born in countries where the TB incidence was greater

than 50/100,000 population, and particularly above 150/100,000 population.
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Table 4.3. Univariate and multivariable logistics regression for development of tuberculosis more than three months after HIV diagnosis

Unadjusted OR

Adjusted OR2

Variable Observation (%) (Univariate analysis) p value (Multivariable analysis) p value
Age at HIV diagnosis 0.99 (0.97 - 1.01) 0.38 1.002 (0.98 — 1.02) 0.84
Year of HIV diagnosis 0.93 (0.9 —0.96) <0.00001 0.91 (0.87 —0.95) <0.0001
Gender Male 43/100 (43) 1 1
Female 57/100 (57) 1.77 (1.18 - 2.65) 0.0058 1.04 (0.67 — 1.62) 0.85
Black' 79/100 (79) 1
L South Asian 9/100 (9) 0.86 (0.42 — 1.75)
Ethnicity
White 8/100 (8) 0.16 (0.07 — 0.32)
Mixed/Other/Unknown? 4/100 (4) 0.42 (0.15-1.18) <0.0001
Non-UK born 93/100 (93) 1
UK birth status UK born 4/100 (4) 0.09 (0.03 — 0.25)
Unknown 3/100 (3) 0.5(0.16 — 1.62) <0.0001
Europe & Central Asia, North America and Latin
America & Caribbean and Middle East & North Africa® | 9/100 (82) 1
World Bank region of birth South Asia and East Asia & Pacific* 6/100 (6) 5.07 (1.76 — 14.56)
Sub-Saharan Africa 82/100 (9) 6.74 (3.36 — 13.5)
Unknown 3/100 (3) 3.06 (0.81 — 11.55) <0.0001
<50/100,000 population 9/97 (9) 1 1
50 - 149/100,000 population 4/97 (4.1) 2.94 (0.89 —9.71) 3.27 (0.97 - 11.07)
TB incidence in country of
birth 150 — 249/100,000 population 69/97 (71.1) 7.26 (3.6 — 14.66) 7.81 (3.72 - 16.36)
250 — 349/100,000 population 9/97 (9.3) 6.94 (2.69 —17.9) 6.44 (2.45 - 16.95)
>350/100,000 population 6/97 (6.2) 433 (1.51-124) <0.0001 4.29 (1.47-12.57) <0.0001

177/79 were black African. One was black Caribbean, and one was “other” black ethnicity.
2 One was mixed ethnicity; two were “other” ethnicity and one was unknown ethnicity.

3 8/9 were from Europe and Central Asia; one was from Latin America & Caribbean; none were from Middle East & North Africa and none were from North America

4 5/6 were from South Asia; one was from East Asia & Pacific region

59




4.3.5 Cox proportional hazards model

Using the date of death, date of active TB diagnosis, or the end study date (1% March
2019) as the end point, the impact of factors on the time to developing active TB more
than three months after a diagnosis of HIV was calculated using Cox proportional
hazards (Table 4.4). The regions of birth were again collapsed. The total at-risk time
was 22,346.771 person years. The incidence rate was 4.47 per 1000 person years.

The year of HIV diagnosis was again significant in both the univariate and
multivariable models and showed that the development of TB became less common
with the passage of time after HIV diagnosis. Gender was not significant in the
multivariable model. Being born in countries where the TB incidence was greater than
50/100,000 population, and particularly above 150/100,000 population, led to the faster
development of TB.
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Table 4.4. Cox proportional hazards model for the time to development of tuberculosis after HIV diagnosis

Unadjusted OR

Adjusted OR2

Variable Observation (%) (Univariate analysis) p value (Multivariable analysis) p value
Age at HIV diagnosis 0.998 (0.98 - 1.02) 0.83 1.00 (0.98 — 1.03) 0.71
Year of HIV diagnosis 0.96 (0.92 — 0.99) 0.0137 0.94 (0.896 — 0.978) 0.003
Mal 43/100 (43 1 1
Gender L (43)
Female 57/100 (57) 1.65 (1.11 - 2.46) 0.0122 1.01 (0.67 — 1.56) 0.92
Black! 79/100 (79) 1
. South Asian 9/100 (9) 0.85 (0.43 — 1.69)
Ethnicity
White 8/100 (8) 0.17 (0.08 — 0.35)
Mixed/Other/Unknown? 4/100 (4) 0.44 (0.16 — 1.21) <0.0001
Non-UK born 93/100 (93) 1
UK birth status UK born 4/100 (4) 0.099 (0.04 — 0.27)
Unknown 3/100 (3) 0.53 (0.17 - 1.67) <0.0001
Europe & Central Asia, North America
and Latin America & Caribbean and
Middle East & North Africa’ 9/100 (82) 1
World Bank region of birth South Asia and East Asia & Pacific* 6/100 (6) 5.1 (1.82 - 14.33)
Sub-Saharan Africa 82/100 (9) 6.15(3.08-12.24)
Unknown 3/100 (3) 2.98 (0.81 - 11) <0.0001
<50/100,000 population 9/97 (9.3) 1 1
50 - 149/100,000 population 4/97 (4.1) 2.84 (0.88 — 9.24) 3.1(0.94—10.19)
TB incidence in country of birth 150 — 249/100,000 population 69/97 (71.1) 6.73 (3.35 — 13.49) 7.14 (3.46 — 14.73)
250 — 349/100,000 population 9/97 (9.3) 6.17 (2.45 — 15.54) 5.9 (2.3 14.99)
>350/100,000 population 6/97 (6.2) 3.93(1.4-11.04) <0.0001 3.96 (1.39-11.26) <0.0001

177/79 were black African. One was black Caribbean, and one was “other” black ethnicity.
2 One was mixed ethnicity; two were “other” ethnicity and one was unknown ethnicity.

3 8/9 were from Europe and Central Asia; one was from Latin America & Caribbean; none were from Middle East & North Africa and none were from North America

4 5/6 were from South Asia; one was from East Asia & Pacific region
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4.3.6 Kaplan-Meier survival estimates

Figure 4.3 shows the Kaplan-Meier survival estimates for the development of incident

TB, in relation to the categorical TB incidence rate in the country of birth.

Figure 4.3. Kaplan-Meier survival estimate curve for development of incident

tuberculosis
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4.4 Discussion

In this study I had the opportunity to investigate the associations with the development
of TB in a large HIV cohort, in significant detail. Overall, more than 15% had had a
diagnosis of TB at some stage, and the risk of developing active TB more than three
months (incident risk) after the diagnosis of HIV was extremely high, at 4.47/1000 person
years, which is higher than the range of 0.43 — 3 per 1000 person years reported in other
studies of PLWH from elsewhere in the UK and other low TB incidence settings (46, 53,
66, 127, 128). Even though HIV/TB coinfection comprises only 3.8% of the overall cases
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of TB in the UK (54), the documented post-HIV incidence in this current study far
exceeds the risk of TB in the UK population as a whole (11) and my results therefore
support the premise that TB/HIV coinfection is an important health problem, at least in

some areas of the UK, which commands detailed research attention.

The definition of concomitant HIV/TB infection has varied amongst different studies,
with some including TB cases diagnosed within one month after HIV diagnosis (46, 127),
and another within three months (119). Nevertheless, prevalence of TB at, or shortly
after, the time of HIV diagnosis was notably much higher in my study, at 7.46%, than in
these other studies, where prevalence was reported as 0.9% - 2.6% (46, 127). Coupled
with the high incidence rate for the development of TB later in the HIV disease course,
this suggests that the Leicester HIV cohort may contain a higher proportion of individuals
with risk factors for TB, than in other HIV cohorts elsewhere in low TB prevalence
countries, and is in keeping with the overall high rates of TB seen in this city, in

comparison to other areas of the UK (11).

In this cohort, early cases of TB/HIV coinfection occurred when individuals were
immunosuppressed with a low CD4 count, and uncontrolled viraemia. Diagnosing HIV
infection earlier is imperative in order to reduce the risk of complications and mortality
(129). Figures from Leicester city show that 56.9% of new HIV diagnoses between 2015
and 2017 were made when the CD4 count was < 350 cells/mm? (classified as “late” by
PHE) (123), and there have been efforts made in Leicester to try and increase HIV testing
in order to facilitate earlier diagnoses (130), especially as HAART is now known to be

beneficial at all stages of the disease (98).

There are data showing that TB risk is higher in the early period following HIV
seroconversion, potentially due to early depletion of MTB-specific CD4 cells in primary
HIV infection (53), and also immediately after commencing HAART (53, 128), which
may represent unmasking of TB due to immune reconstitution inflammatory syndrome
(IRIS) (131). Other clinical groups have described intensive active TB case-finding
amongst their newly diagnosed HIV patients (127).

Other studies have demonstrated that detectable viraemia is strongly associated with the

risk of active TB (44, 49, 53, 127), and that HAART reduces this risk (132, 133) but not
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back to baseline population levels (41, 42, 62). My data support this, since amongst the
incident cases of TB that occurred more than three months after HIV diagnosis for which
virological control data was available, it is notable that around 50% of cases occurred in

individuals who were virologically suppressed.

There have also been previously noted strong associations with CD4 count, in that the
incidence of TB is higher when the CD4 count is low, and TB risk declines as the CD4
count increments (42, 49, 53, 119, 127). In this study, the median CD4 count in those
who had TB at the time of HIV diagnosis was 90 cells/mm?, and over 52% had a CD4
count below 200 cells/mm?, as one might expect for a cohort presenting with HIV who
had already developed a complicating infection. Those who developed incident TB had
a higher median CD4 count of 290 cells/mm?, but still, fewer than a third of those for
whom CD4 count data was available had a CD4 count of greater than 350 cells/mm?, and
only just over 10% had a CD4 count higher than 500 cells/mm?. Therefore, my data
supports the previously documented association between TB and low immunological

recovery.

There was an interesting observation regarding the split between pulmonary and
extrapulmonary disease in these cohorts, in that over time, the proportion of TB cases
with isolated pulmonary disease seemed to diminish in favour of more cases of
extrapulmonary disease. This has been noted previously, including in non-HIV cohorts
(134, 135). The highest proportion of pulmonary disease was evident in the cohort who
had had TB prior to HIV infection, although many of these cases were self-reported cases
and so most clinical confirmatory details were lacking. It is known that HIV predisposes
to greater extrapulmonary dissemination of TB due to reduced cell-mediated immunity
(45, 134, 136), and that individuals of non-white ethnicity also have higher rates of
extrapulmonary disease (134, 135), with an association noted with Vitamin D deficiency

(135).

This study showed overwhelmingly that ethnicity, and country/region of birth, are the
principal drivers for active TB amongst PLWH, and are represented by the TB incidence
in the country of birth, reflecting TB exposure prior to migration to the UK. 20% of our
total non-UK-born HIV cohort has had TB, in contrast to only 2.3% of our UK-born
cohort. 20% of black Africans in this cohort have had TB, and at all time points of TB
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diagnosis in relation to HIV, this ethnic group predominates and makes up the bulk of the
cases, as has been seen in other studies (50, 51). The peak incidence of TB cases in this
study occurred in 2005, corresponding with high migration from sub-Saharan Africa.
Although we have a smaller cohort of Asian individuals with HIV, this group also has a
high incidence of TB, with 28% having had TB. Several previous studies have
categorised cohorts into “black”, “white” and “other” (35, 127) which misses the nuances
of ethnic diversity in general, and also within geographical areas in the UK, where there

is often clustering of ethnic and cultural groupings.

The multivariable analyses for examining factors related to developing TB after HIV, and
associations with the timing of TB after HIV, both showed that the TB incidence in the
country of birth was statistically significant in determining subsequent incident TB and
the time taken to develop TB, as has been documented by others (46) and the risk factors
of ethnicity and country of birth are probably subsumed within this country of birth
incidence risk. The incidence TB group of 150-249/100,000 population seemed to be the
predominant group in both analyses, although this may be because the numbers of

patients from countries with higher incidence levels in this study were smaller.

The other significant association in the multivariable models was with the year of HIV
diagnosis, suggesting that for each year after the HIV diagnosis, there was a reduction in
the risk of individuals developing TB. This may suggest improving management of
patients with HIV, with increasingly more effective and tolerated HAART, even in those
with resistant virus, and a focus on maintaining and improving other aspects of physical

health (137).

A principal limitation of this study is that it is likely that the total number of adult patients
recorded as having attended for HIV care at our centre is incomplete. Early patients
would probably have had paper records only and many of these have unfortunately since
been destroyed. The governance rules on retention of hospital records for patients with
chronic conditions, which would include lifelong conditions such as HIV, have changed,
and there is now a requirement to keep such records for 30 years (or 8 years after death)
(138). We also found a number of individuals whose recorded name and date of birth on
our HIV patient management system could not be matched with either our main hospital

records or an NHS number. It is likely that many of these had given false details at the
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point of HIV care, potentially due to concerns about stigma due to their HIV diagnosis.
Additionally, there were apparently no diagnoses of active TB concurrently or after HIV
diagnosis, in the 1980s, which seems rather improbable. There are likely to have been
individuals diagnosed with TB in those early years, who later died, either from TB or
some other cause related to HIV, in the time before HAART was available, who are not

included in this data.

Additionally, we found multiple errors in the data that had been submitted to UKCHIC,
which included duplicate records and errors in the date of HIV diagnosis and TB status,
amongst others, which had to be corrected for this study. Matching with the PHE datasets
would only have identified individuals who had had a diagnosis of active TB made in the
UK and would not have identified those who had had a diagnosis made abroad. For all
these reasons, it is therefore possible that the total number of individuals documented as
having had a previous diagnosis of active TB is incomplete. Additionally, many of the
cases of TB that occurred prior to HIV diagnosis had occurred abroad, were self-reported
by individuals and so clinical verification was not possible. It is likely that some
individuals may not have had TB, but another, clinically similar illness, diagnosed
abroad, and equally likely that others will actually have been infected with HIV at the

time, but were not tested.

4.5 Conclusions

Profiling the association between TB and HIV in this study has demonstrated that there
are groups within the HIV cohort who were highly represented amongst those who
developed incident TB disease, following the diagnosis of HIV. These are predominantly
individuals from high burden TB countries who are potentially most likely to benefit from
latent TB screening and treatment programmes. The next question to address is whether
such programmes are acceptable to PLWH in the UK, and will ultimately result in high

uptake and completion of chemoprophylaxis.
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Chapter 5. Cohort questionnaire study investigating
planned behaviour and uptake of latent tuberculosis
screening/testing amongst people living with HIV

5.1 Introduction

As demonstrated in Chapter 4 and in other studies, populations of PLWH have high rates
of active TB at all stages of their HIV infection, but are at risk of progressing from LTBI
to active TB disease, even after HIV is diagnosed and treated (35, 36, 42). Treatment of
LTBI with chemoprophylaxis is effective in reducing the risk of active TB disease in this
population (44, 89) and as a result, LTBI screening and treatment of PLWH is advocated
by a number of national and international organisations (55, 60, 139, 140). However, |
also demonstrated in Chapter 3 that there is currently limited systematic screening of

PLWH occurring in the UK (121).

To date, most studies investigating the provision of LTBI chemoprophylaxis in PLWH
have been undertaken in high TB burden settings and focused primarily on quantitative
analysis of isoniazid preventive treatment uptake. These show that treatment uptake is
determined by factors such as understanding the diagnosis and the need for screening or
treatment (100), and a positive influence of LTBI screening and treatment being offered
as part of a package of HIV care (99). Self-perception of not being at risk of TB has also
been noted previously in some patients (82). In addition these studies have shown that
certain issues including fear of the diagnosis (100), fear of stigma (100), financial
concerns and time availability (90) may adversely impact on treatment uptake. However,
little is known about the factors determining planned and actual behaviour with respect
to LTBI testing and treatment uptake. This is critical if LTBI screening and uptake is to

be scaled up and implemented into routine clinical, programmatic, practice.

I therefore aimed to address this gap in the evidence-base by prospectively evaluating the

planned, and actual behaviours of PLWH, with regards to LTBI screening and treatment.
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5.2 Methods

5.2.1 Study design and setting

I designed and undertook a prospective study at the HIV clinic at the University Hospitals
of Leicester (UHL) NHS Trust, Leicester. Following ethics approval, the Coventry and
Warwickshire Partnership NHS Trust, Coventry was added as a second research site and

the same study was conducted there by a colleague (Dr Amandip Sahota).

Patients were invited to complete a questionnaire and subsequently offered IGRA testing,

and LTBI chemoprophylaxis, where clinically appropriate.

5.2.2 Study population, participants and methods of screening

Between April 2014 and September 2017 (inclusive), PLWH who were attending HIV
services at one of the two participating centres were eligible to take part. The majority
of questionnaires were distributed throughout 2014 and 2015. Inclusion criteria were;
male and female adult patients (=16 years); currently receiving care for HIV from one
the two centres; from all ethnic backgrounds; irrespective of antiretroviral treatment or
other medical comorbidities. In Leicester, patients with any CD4 count were included.
In Coventry, only patients with CD4 counts below 500 were included, as funding for
IGRA testing in that centre was dependent upon individuals meeting the NICE guidance
in force at the time, which recommended screening only at CD4 counts below 500 (88).
I excluded; known previous diagnosis of active or latent TB; residence in prison; a lack
of capacity to consent to participate; non-English speakers without a translator in clinic;
and where the treating clinician felt that participation would be detrimental to the
wellbeing of the patient (such as acute distress associated with HIV diagnosis).

All sequential, eligible patients were approached as they attended for clinic follow-up,
with no randomisation. The participant information leaflet made it apparent that
individuals would be offered screening irrespective of whether they wished to participate

in the questionnaire study.
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5.2.3 Questionnaire design

An elicitation study to determine possible beliefs around LTBI testing and treatment was
not performed. However, other studies on LTBI chemoprophylaxis were examined and
common themes extracted, forming the basis of my questionnaire, which was designed
around the psychological model of behaviour change, the Theory of Planned Behaviour.
This model proposes that the intention of an individual to carry out certain behaviours is
dependent upon three variables; the individual’s overall attitude towards the behaviour;
the actual or perceived influence of others (subjective norms); and the perceived control
that the individual feels that they have over the behaviour. The theory has been widely

utilised to investigate the acceptability of other health-related interventions (141-144).

The questionnaire asked a series of questions pertaining to the planned intentions of
accepting screening/treatment, and potential influencing factors which had been
identified from the literature. A five-point Likert-scale ranging from 1 (Strongly agree)
through 2 (Agree), 3 (Uncertain), 4 (Disagree) and 5 (Strongly disagree) was used.
Additional demographic questions, and questions asking whether individuals had
previously been diagnosed with, or treated for, active or latent TB were included. There
was a free text box to enable simple thematic analysis of general comments related to
LTBI testing and treatment. Readability indices were obtained for written patient

materials and all scored between 7.3-8.6 on the Flesch-Kincaid Grade (145).

I designed, and gave potential participants a personalised invitation letter, a study
information leaflet, and a booklet that explained TB and LTBI, IGRA testing,
chemoprophylaxis and potential side effects. Patients were asked to read these
documents and then complete the questionnaire if they wished to participate (Appendix

2).

In Leicester, patients were approached by letter, sent either to their home address, or
given directly to them in clinic. Letters were only sent to home addresses if the patient
had previously given consent to receive written correspondence about their HIV

diagnosis through the postal system.
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In the early phase of the study it was apparent that only 13/26 (50%) of questionnaires
sent to the home addresses had been returned. I therefore switched to approaching
patients solely through the clinics, at the time that they attended for their routine

appointments, in order to try and increase response rates.

5.2.4 Data collection

Demographic data were collected from the questionnaire or hospital records. I used a
slightly modified version of the World Bank analytical grouping (126) to cohort countries
together into specific regions of birth (all patients in the Europe/Central Asia group were
actually from Europe). Ethnicity was coded according to the national NHS data
dictionary (125).

5.2.5 IGRA testing and clinical management of positive results

In Leicester, I scrutinised the clinic lists in advance and checked the medical notes of
each patient due to attend clinic (to exclude those who had had active TB or LTBI
previously, and those who had already had LTBI screening). I placed IGRA kits in the
notes, in order to prompt the clinician to offer testing in clinic. I booked T-SPOT®.TB
tests in advance with the immunology department at UHL, as only eight (and later five)
tests were able to be undertaken across all department in the entire hospital each week.
Results were obtained and stickers placed in each set of notes where IGRA tests were
positive, to remind the clinician to exclude active TB and offer chemoprophylaxis, where
appropriate, at the next appointment. Similar oversight was undertaken in Coventry by

Dr Amandip Sahota.

IGRA testing varied slightly between the two sites according to which tests were
available locally. Coventry used T-SPOT®.TB tests for all patients, whereas Leicester
used QuantiFERON-TB® Gold In-Tube Test (QFN-GIT) (and more latterly
QuantiFERON-TB® Gold Plus (QFT-Plus)) for those with CD4 counts >200, and T-
SPOT®™.TB tests in conjunction with QuantiFERON-TB™ tests for those with CD4 counts

<200. All positive or borderline positive tests were classified as being positive, and
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clinical review took place before LTBI treatment was offered. Clinicians were blinded

to the questionnaire responses.

5.2.6 Statistical analysis

Power calculation was undertaken as follows. Assuming an estimated total population
size of 1000 subjects meeting the inclusion criteria, of whom a hypothesised proportion
of 50% indicate that they would accept screening for LTBI (with a margin of error of 5%
around this proportion) and a design effect (deff) of 1, a total of 278 subjects would be
required to be recruited. Assuming a response rate of 50% the sample size was inflated

to 556.

Demographic characteristics were summarised using median for age and
proportions/percentages for categorical variables; comparisons were made using the non-
parametric Mann-Whitney U-test and Pearson’s chi-square test (or Fishers exact test if

appropriate) respectively. P-values of <0.05 were considered significant.

Responses to individual Likert-scale questions were excluded if none, or more than one,
of the response options was ticked. [ described the distribution of responses as
proportions to gain an overall understanding of the views and beliefs of patients with
respect to LTBI screening and treatment. Factors associated with the planned intention
and actual behaviour to take up LTBI testing and treatment were examined using separate
logistic regression analyses after amalgamating “strongly agree” and ‘“‘agree” into one
group, and the remainder into a separate group. Univariate and multivariable associations
of demographic and influencing factors from the theory of planned behaviour domains
associated with testing or treatment for LTBI were reported as crude, and adjusted, odds
ratios (OR) and 95% confidence intervals. Statistical analyses were performed using

Stata v14.0 (Statacorp, Texas, USA).

5.2.7 Consent and Ethics approval

As per our ethics approval, consent was presumed if the patient completed at least one

question on the questionnaire (146) and returned it either in the pre-stamped envelope, or

71



in person to a member of clinical staff. I submitted a proportionate ethics application for
the study, which was granted by the National Research Ethics Service (NRES) Committee
North West — Greater Manchester South (reference number 13/NW/0895).

5.3 Results

5.3.1 Response rate

768 patients were considered for participation (Figure 5.1). 52 were not suitable, and 716
were offered the questionnaire. 272/716 (38%) declined immediately, or failed to return
the questionnaire and were presumed to have declined to participate. Overall 444/716
(62%) participated. 322/444 (72.5%) participated from Leicester and 122/444 (27.5%)

from Coventry, but results were amalgamated for the purposes of analysis.
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Figure 5.1. Flowchart of questionnaire participation and outcomes of LTBI
screening and treatment

768 pati idered for participati ‘

‘ 52 not considered suitable

’ 716 offered questionnaire ‘

444 accepted and returned questionnaire _— — 272 declined to participate:
37 immediately declined to participate

235 did not return questi @

‘ IGRA testing data not included

29 active TB previously 1 active TB previously

6 moved away before testing 2 died before testing

3 d testing 8 moved away before testing
15 not yet tested 2 declined testing

1  unknown (study error) 4 not yet tested

IGRA testing data included for 390 patients

41 IGRA positive IGRA testing data included for 255 patients:
5 IGRA indeterminate 39 IGRA positive
344 IGRA negative 1 IGRA indeterminate

215 IGRA negative

LTBI treatment data included for 41 patients: LTBI treatment data included for 39 patients:

34 completed treatment 28  completed treatment

2 stopped treatment early due to adverse effects 2 stopped treatment early due to adverse effects
2 not given treatment due to physician choice 1 defaulted from treatment

1 declined treatment 4 declined treatment

1 treatment pending 2 moved away before treatment commenced

1 not treated — reason unknown 2 treatment pending

5.3.2 Demographics

Table 5.1 details the demographic data of the questionnaire respondents and non-
respondents. 52.5% were black African and the cohort was relatively young, with median
age 42 years. There was no significant difference between the cohorts in terms of age,

sex or ethnicity.
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Table 5.1. Demographics for questionnaire respondents and non-respondents

Questionnaire accepted Questionnaire declined
n (%) n (%)

Variable n =444 n=272 P
Male sex 239 (53.8) 140 (51.5) 0.54
Median age 42 43 0.23
Ethnicity
White 150 (33.8) 77 (28.3) 0.13
Black 234 (52.7) 163 (60) 0.06
Asian 39 (8.8) 28 (10.3) 0.5
Mixed/Other 21 (4.7) 4(1.5) 0.02
Country of birth!
Sub-Saharan Africa 249 (57.1) -
Europe 159 (36.5) -
South Asia 17 (3.9) -
Other 11 (2.5) -
Reported previous TB? 29 (6.5) -
Reported previous LTBI 0(0) -
Acceptance of appropriate IGRA testing 390/393 (99.2) 255/257 (99.2) 0.95
Acceptance of LTBI treatment if LTBI diagnosed and treatment advised 36/37 (97.3) 31/35 (88.6) 0.15
Completion of treatment if LTBI treatment started 34/36 (94.4) 28/31(90.3) 0.5

! 436 respondents stated their country of birth therefore this figure is used as the denominator for the country of birth figures. “Other” includes East Asia and Pacific, Latin America and Caribbean, Middle
East and North Africa, and North America
2 Excluded from IGRA testing



5.3.3 Mother tongue

430 respondents recorded their mother tongue/first language spoken at home (Table 5.2).
17 reported two mother tongues, and one respondent reported three mother tongues.
There were 49 languages reported in total, the most common of which were English
(193/430) and Shona (85/430). 23/49 languages were reported by only one respondent

each as being their mother tongue.
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Table 5.2. Mother tongue (first language) recorded by region of birth

Reported
Mother tongue

Europe and
Central
Asia
n =157

South
Asia

n=16

Sub-Saharan
Africa

n =245

Other
region of
birth
n=10

Region of
birth
unknown
n =2

Total
numbers

n =430

Afrikaans

1

Akan

2

Arabic

2

Bengali

Chichewa

10

(=]

Chinese

Chwu (Ghanian)

Cypriot Turkish

Dutch

[N U NI N U N NS Y 1Y N

English

51

French

13

= —
wWlo
w

Greek

—_—

Gujurati

[\
\S}

Hausa

Hindi

Igbo

Jola

Kikuyu

Kinyarwanda

Kirundi

DO | = [ DN | =t | =

Konkani

Krio

Lingala

Luganda

Luvenda

Moghamo

el el A A e

Ndebele

Persian

Polish

[e)

Portuguese

Punjabi

Romanian

N

Russian

Setswana

Shona

Shuwa-Arabic

Somali

Sotho

N|O\N|[— |00 |—

Spanish

Susu

—_—

Swabhili

Thai

Tonga

Tigrinya

Tswana

Tumbuka

Xhosa

Yoruba

Zulu
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5.3.4 Language translator

Only four respondents indicated that they had needed the assistance of a translator. The
following languages were recorded; Shona (one), Punjabi (one), and Hindi/Gujurati
(two). An English speaker was required by a further three respondents to help them

understand and complete the questionnaire.

5.3.5 Length of time in the UK

The length of time that they had been in the UK, reported by the respondents, was
categorised as per Table 5.3. The large number of respondents who did not complete this
question meant that the numbers were too small to include in the univariate and

multivariable analyses.

Table 5.3. Length of time in the UK as reported by the respondents

Years in UK n Y%
1-5 years 26 5.9%
6-10 years 50 11.3%
> 10 years 201 45.3%
Unknown 167 37.6%

5.3.6 Previous active TB or LTBI

29/444 (6-5%) respondents reported that they had been previously treated for active TB,
although this information had not been recorded in their medical notes. These individuals
were excluded from IGRA testing. No respondents indicated that they had had prior

LTBI diagnosis or treatment.

5.3.7 Views about LTBI testing and intention to accept testing

The full Likert-scale questionnaire responses are in Appendix 3. Intention to accept LTBI
screening was tested by the response to the first questionnaire statement, I plan to accept

a blood test for latent TB”. 417/437 (95.4%) strongly agreed or agreed with this, and the
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result was similar (390/408, 95.6%) when those who had already had active TB were

excluded.

There was agreement that it was important to test, and important to know whether one
had LTBI by 393/435 (90-3%) and 412/433 (95-2%) respectively, and a desire to know
whether they had LTBI was expressed by 402/429 (93-7%). However, only 107/422
(25-4%) agreed with the statement that they were at risk of having been exposed to TB

previously.

In terms of behavioural norms, there was a hierarchy in the proportions of respondents
who felt that other individuals would wish them to undergo testing, ranging from 307/430
(71-4%) for their clinic doctor, to 232/427 (54:3%) for other significant individuals in
their life, down to 165/428 (38:6%) for others attending the same clinic. High
proportions of individuals expressed uncertainty as to whether these individuals would
wish them to test. 99/424 (23-3%) felt that they would experience prejudice if they

underwent testing.

There was high agreement with the concept of having control over the testing process

and being able to decline the test (392/435, 90-1% and 395/434, 91% respectively).

5.3.8 Views about LTBI treatment and intention to accept treatment

Intention to accept chemoprophylaxis (if advised) was tested by the response to the
twelfth questionnaire statement, “I plan to take treatment for latent TB....” and agreed to
by 397/431 (92:1%). Similar to the intention to undergo testing, there was high
agreement that treatment was important (415/432, 96-1%), but low agreement with the
statement that they were at risk of developing active TB (101/407, 24-8%). The
behavioural norms trends were similar, with the respondents agreeing that their clinic
doctor, other significant individuals, and other clinic patients would wish them to receive
treatment in 388/431 (90%), 318/425 (74-8%) and 233/429 (54-3%) cases respectively.
Concern about prejudice was low at 90/419 (21-5%) and perceived control over treatment

declination was high at 401/429 (93-5%).
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5.3.9 Factors associated with intention to accept LTBI testing and
treatment

Multivariable analysis (Table 5.4) of demographics showed that being female was
significantly associated with an intention to accept testing whereas those from Sub-
Saharan Africa or South Asia/Other region were less likely to intend to accept testing
than those from Europe. Of all the questions pertaining to views that might influence the
intention to accept, the only significant association was with the importance of testing to

the individual.
On multivariable analysis, belief that treatment was important, being confident in the

ability to take treatment and a belief that the clinic doctor would want the individual to

be treated were associated with intention to accept chemoprophylaxis (Table 5.5).
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Table 5.4. Univariate and multivariable regression analysis: factors associated with intention to accept LTBI screening

Expressed intent to | Unadjusted OR Adjusted OR2
Variable test (%) (Univariate analysis) (Multivariable analysis) P
Age 1.03 (0.98 - 1.082) 1.06 (0.93 - 1.22) 0.34
Male 225/235 (95.74) 1 1
Gender
Female 192/202 (95.05) 0.85(0.34 - 2.09) 20.63 (1.23 - 344.19) 0.04
Europe 154/158 (97.47) 1 1
World Bank region of birth Sub-Saharan Africa 230/243 (94.65) 0.45(0.14 - 1.43) 0.00230 (0.00002 - 0.27) 0.01
South Asia and Other 27/28 (96.43) 0.70 (0.07 - 6.51) 0.00162 (0.00001 - 0.49) 0.03
Known TB contact No 317/332 (95.48) 1(1-1) 1
Yes 89/92 (96.74) 1.40 (0.39 - 4.95) 1.10 (0.07 - 15.8) 0.94
It is important that I have a blood test for latent TB 21.22 (7.66 - 58.78) 34.67 (4.36 - 275.71) 0.00
It is important that I know whether I have latent TB or not 9.16 (4.29 - 19.53) 1.67 (0.24 - 11.43) 0.60
I am at risk of having caught TB in the past 1.76 (1.12-2.78) 0.59 (0.21 - 1.63) 0.31
I want to know whether I have latent TB 7.63 (3.77 - 15.43) 2.88 (0.52 - 15.86) 0.22
My clinic doctor would expect me to be tested for latent TB 3.95 (2.37 - 6.60) 2.16 (0.53 - 8.74) 0.28
Other people attending the clinic would expect me to be tested for
latent TB 2.09 (1.34 -3.26) 0.52 (0.12-2.19) 0.38
I know people who would be prejudiced against me if I had a test for
latent TB 1.32 (0.87 - 2.01) 2.70 (0.77 - 9.35) 0.12
Other significant people in my life would expect me to be tested for
latent TB 1.98 (1.33-2.95) 1.58 (0.49 - 5.08) 0.44
I would feel able to tell my doctor if I did not want to have a test for
latent TB 1.62 (1.05 - 2.49) 0.68 (0.08 - 5.86) 0.73
It is up to me whether or not to have a test for latent TB 1.65 (1.14 -2.38) 1.04 (0.23 - 4.67) 0.96
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Table 5.5. Univariate and multivariable regression analysis: intention to accept LTBI treatment

Expressed Adjusted OR2
intent to accept | Unadjusted OR (Multivariable

Variable treatment (%) (Univariate analysis) analysis) P
Age 1.01 (0.97 - 1.05) 0.97 (0.92 - 1.03) 0.40

Male 221/234 (94.44) | 1 1
Gender Female 176/197 (89.34) | 0.49 (0.24 - 1.01) 0.91 (0.27 -3.01) 0.89
World Bank region of birth Europe 148/157 (94.27) | 1 1

Sub-Saharan Africa 220/241 (91.29) | 0.63 (0.28 - 1.42) 0.56 (0.15 - 2.08) 0.39

South Asia and Other 26/27 (96.30) 1.58 (0.19 - 13.00) 1.44 (0.08 - 24.2) 0.80

No 304/331 (91.84) |1 1
Known TB contact Yes 82/89 (92.13) 1.04 (043 -2.47) 0.91 (0.19 - 4.29) 0.91
I am at risk of developing active TB 2.08 (1.40 - 3.10) 1.30(0.72 - 2.33) 0.37
It is important for me to have treatment if [ have latent TB 5.82 (3.22-10.50) 546 (1.92 -15.49) 0.00
I want to have treatment for latent TB 331(2.21-494) 1.89 (0.95-3.77) 0.07
My clinic doctor would expect me to take treatment for latent TB if she/he
recommended it 4.08 (2.48 -6.71) 3.01 (1.01 -8.91) 0.05
Other people attending the clinic would expect me to take treatment for latent TB 1.74 (1.26 - 2.42) 0.52 (0.20 - 1.32) 0.18
Other significant people in my life would expect me to take treatment for latent TB 2.05(1.50-2.79) 0.49 (0.19 - 1.23) 0.13
I know people who would be prejudiced against me if I took treatment for latent TB 1.14 (0.83 - 1.56) 1.49 (0.79 - 2.82) 0.21
I am confident that I could take the tablets every day for 6 months 5.54 (3.26 -9.39) 6.51 (2.59-16.39) 0.00
Knowing the possible side effects of the tablets makes it more difficult for me to
decide about taking the treatment 0.82 (0.59-1.13) 0.84 (0.46 - 1.52) 0.58
It is up to me to decide whether or not to have this treatment 0.92 (0.60 - 1.41) 0.76 (0.32-1.78) 0.54
I would feel able to tell my doctor if I did not want to have this treatment 0.91 (0.54 - 1.54) 0.27 (0.07 - 1.04) 0.06

Being pregnant or trying to get pregnant makes it more difficult for me to decide
about taking the treatment (leave this question blank if not appropriate)
Females only analysed (n=75)

0.85 (0.47 - 1.53)
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5.3.10 Actual LTBI testing, cascade of care and treatment uptake

Actual LTBI testing uptake was 390/393 (99:2%) of those for whom testing was
appropriate and reasons for not offering testing are listed in Figure 5.1. Overall, only
3/444 (0-68%) questionnaire respondents declined IGRA testing and had answered the
question about planned intention to accept LTBI screening as Agree, Uncertain, and

Disagree, respectively.

Respondents and non-respondents to the questionnaire did not differ in terms of the

proportion of each who accepted LTBI testing (p=0-9483) (Table 5.1).

41/390 (10-5%) respondents who were IGRA screened had a positive IGRA and 40/41
(97-5%) were diagnosed with LTBI after clinical and radiological assessment (Figure
5.1). It was unclear why the final patient was not assessed or offered treatment. 2/40
(5%) were not considered appropriate for treatment by their physician but all the others
were offered treatment. One declined and had answered the questionnaire about planned

intention to accept chemoprophylaxis as Strongly Disagree.

Questionnaire respondents and non-respondents did not differ in terms of the proportion
who accepted LTBI treatment (if they were advised to do so by their treating clinician),
or those who successfully completed treatment (p=0-15 and p=0-5 respectively) (Table
5.1).

5.3.11 Factors associated with actual LTBI testing and treatment
uptake

Acceptance of LTBI testing was not significantly influenced by any demographic factor,
and there was no association with any questionnaire responses (Table 5.6). The numbers
who accepted and completed chemoprophylaxis were too small to enable any meaningful

regression analysis to be conducted.
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Table 5.6. Univariate and multivariable regression analysis: factors associated with actual acceptance of LTBI screening

Unadjusted OR Adjusted OR
Variable Tested (%) (95% CI) (95% CI) p
Age 1.02 (0.98 - 1.06) 1.03 (0.98 - 1.08) 0.16
Male 215/227 (94.71) 1 1
Gender
Female 175/188 (93.09) 0.75(0.33 - 1.68) 0.75(0.22 - 2.48) 0.64
Europe 146/156 (93.59) 1 1
World Bank region of birth Sub-Saharan Africa 215/225 (95.56) 1.47 (0.59 - 3.62) 2.39 (0.66 - 8.57) 0.18
South Asia and Other 22/26 (84.62) 0.37 (0.10 - 1.30) 0.86 (0.14 - 5.20) 0.88
Known TB contact No 299/319 (93.73) 1 1
Yes 79/84 (94.05) 1.05 (0.38 - 2.90) 1.04 (0.26 - 4.16) 0.95
I plan to accept a blood test for latent TB 1.72 (1.04 - 2.83) 0.87(0.31-2.43) 0.80
It is important that I have a blood test for latent TB 1.72 (1.07 - 2.75) 0.80 (0.25 -2.55) 0.71
It is important that I know whether I have latent TB or not 2.04 (1.22 - 3.40) 1.32 (0.44 -3.93) 0.61
I am at risk of having caught TB in the past 1.25 (0.83 - 1.88) 0.87 (0.49 - 1.55) 0.66
I want to know whether I have latent TB 241 (1.50-3.84) 1.50 (0.62 - 3.60) 0.36
My clinic doctor would expect me to be tested for latent TB 1.77 (1.17 - 2.66) 1.83 (0.91 - 3.65) 0.09
Other people attending the clinic would expect me to be tested for latent TB 1.31(0.89 - 1.92) 0.97 (0.49 - 1.90) 0.93
I know people who would be prejudiced against me if I had a test for latent
TB 1.20 (0.83 - 1.74) 1.03 (0.63 - 1.67) 0.90
Other significant people in my life would expect me to be tested for latent
TB 1.36 (0.96 - 1.92) 1.05 (0.61 - 1.80) 0.85
I would feel able to tell my doctor if I did not want to have a test for latent
TB 1.33 (0.86 - 2.03) 0.93(0.44 - 1.99) 0.87
It is up to me whether or not to have a test for latent TB 1.55(1.09 - 2.21) 1.49 (0.91 - 2.45) 0.11
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5.3.12 Comments from respondents

69 individuals wrote comments in the free text box, which were grouped into themes
(Appendix 4). 33 comments were supportive of testing and treatment; 12 indicated a
desire for more information on some aspect of LTBI diagnosis or management; and 20
were comments of a general nature, mostly describing personal health experiences.

Only four comments were not supportive of testing or treatment.

5.4 Discussion

The objective of this study was to explore in detail the intentions of PLWH towards
accepting testing and treatment for LTBI. The results indicate that LTBI screening and
treatment is highly acceptable to PLWH in the UK, thereby underpinning the expansion
of LTBI screening and treatment as an important public health intervention across the
UK, Europe and beyond, in order to reduce TB-associated morbidity and mortality in
this high-risk population. I have previously demonstrated that there is currently limited
LTBI screening occurring amongst PLWH in the UK (121). This is the first study to
examine these issues in any real detail, although a range of LTBI chemoprophylaxis
acceptance rates of between 17-87% in PLWH have been reported from elsewhere in

the UK and other low TB incidence countries (75, 82, 102).

In this cohort, LTBI testing and chemoprophylaxis uptake was very high. Over 99%
of questionnaire respondents accepted IGRA testing, and over 94% of those who were
consequently diagnosed with LTBI and for whom chemoprophylaxis was
recommended, successfully completed treatment. I have demonstrated that
operationalising this screening is feasible as part of routine care in the UK, and that it
is possible to do this without sustaining the losses noted by others during the cascade

of care for LTBI screening and treatment (147).

It is likely that there were multifactorial reasons behind these results, including the fact
that all patients were attending regular follow-up in our clinics, screening had been
integrated into clinical pathways, and many of our HIV clinicians are infectious

diseases clinicians experienced in TB and LTBI management. It is important that all



HIV clinicians receive training in the diagnosis and treatment of LTBI as part of the
expansion of screening, especially in areas where HIV care is predominantly provided
by genitourinary medicine physicians, who may have less clinical experience in

tuberculosis.

Interestingly, 6% of individuals reported having had active TB previously, although
this information was not documented in their medical notes. Almost all had had
treatment for TB overseas, prior to their arrival in the UK. This serves to highlight the
importance of ensuring that a complete medical history is taken by clinics at the point
of initiating care of PLWH, in order to avoid unnecessary IGRA testing or inappropriate

treatment.

I did not find that the intention to accept screening was influenced by subjective norms,
including fear of prejudice, although this has been a concern reported previously (100),
or by perceived control over the testing process. Modern approaches to care in terms
of shared decision-making between clinicians and patients may influence the latter.
Perceived risk of having been exposed to TB, or desire to know whether they had LTBI,
did not influence the intention to accept testing either, but instead, it was the perception
that the testing process was inherently important. This was also replicated in the
intention to accept chemoprophylaxis results. Whether this stems from a true belief
that TB is an important disease, or simply because information in the form of the study
materials had been provided to them, is unknown. It is notable that relatively low
proportions of respondents felt that they were at risk of having been exposed to TB, or
of developing active TB, despite this being a well-known risk in HIV infection (35, 42,
48).

Women were more likely to express an intention to undergo IGRA testing in the
multivariable model, although this was not replicated in the analyses of acceptance of

testing, or intention to accept treatment, in which there was no sex discrepancy.

When it came to actually accepting IGRA testing, there appeared to be no specific
influencing factors, as none of the psychological attribute questions, or demographic
factors, significantly correlated with testing acceptance. There may well be some other,

unexplored influence, such as the personal interaction with a clinician. Particularly
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interesting are those individuals from Sub-Saharan Africa, and South Asia, who, in the
multivariable analysis, were statistically less likely to express an intention to accept
testing than those from other regions despite their high risk of having been exposed to
TB. However, by the time of testing, there was no discrepancy, and a further qualitative
study would be interesting, examining whether, and why, attitudes towards accepting
LTBI screening alter after the clinical encounter. Any gender differences could also be
explored, particularly as other psychological research indicates that further exploration
is needed into why men may accept health interventions less frequently than women

(148).

Self-belief in the ability to take LTBI treatment was one of the only factors significantly
correlated with the intention to accept chemoprophylaxis. Over 95% of our HIV cohort
is virologically suppressed on HAART and therefore ability to adhere faithfully to daily
tablet treatment is already tried and tested. Although increasing number of daily
medication doses has negatively influenced adherence in other studies (149), I
demonstrated that over 94% of those given LTBI chemoprophylaxis did complete
treatment. The only two individuals who did not complete chemoprophylaxis
developed adverse effects from treatment that necessitated cessation. This suggests
that PLWH who are offered LTBI treatment are confident and motivated in their
adherence to medication and is an important point to consider when contemplating

systematic screening.

One of the weaknesses of this study was that it only included individuals from two
centres in the UK. Over half were from sub-Saharan Africa, although other respondents
were from a diverse range of cultural backgrounds. It is possible that slightly different
results may have been obtained if I had extended the questionnaire to other HIV centres,
either nationally or internationally. The patient literature and questionnaire was written
as simply as possible in English, in keeping with guidance from the NHS (150) and the
National Institutes of Health (NIH) (151). The latter guidance recommends patient
material should be written within the 7-8" reading grades, which I achieved as
evidenced by the Flesch-Kincaid scores. I could potentially have had the questionnaire
translated into different languages in order to make it easier for individuals to complete.
That said, only 7/444 (1.6%) respondents indicated that they had required a translator
of any kind.
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There was an overall response rate of 62% to this questionnaire research, and evidence
indicates that response rates may be increased through the use of digital questionnaires,
small monetary incentives, provision of a pre-notification letter about the forthcoming
questionnaire, and a reminder (152-154). The initial return rates of the questionnaire
was much lower for those individuals who had the questionnaire sent to their home
address, and indicates that this cohort of patients may respond best to being approached
directly by a member of clinical staff at the time of attending for their routine follow-
up appointments. Even though the questionnaire was anonymised, some individuals
may have felt uncomfortable posting back a questionnaire dealing with potentially
sensitive topics such as HIV and TB. Nevertheless, there were no significant differences
in terms of acceptance of screening and treatment between the cohorts of questionnaire
respondents and non-respondents, thus suggesting that this study cohort is

representative of PLWH who attend for care at our centres.

5.5 Conclusions

In summary, I have demonstrated that LTBI screening and treatment is viewed
positively by PLWH in the UK and that this positive intention translates to high levels
of screening and chemoprophylaxis completion rates. This has important consequences
for public health, and clinical teams implementing more widespread LTBI screening
programmes in low TB burden countries. The perception of LTBI as being an
important condition was evident in this research, but these attitudes may be influenced
further by interaction with health professionals and would be an interesting area to

pursue in future research.
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Chapter 6. Programmatic latent tuberculosis
infection screening and treatment of the HIV cohort
in Leicester, UK

6.1 Introduction

The cohort data in Chapter 4 demonstrated the high risk of incident TB in PLWH, and
the national survey showed for the first time that there was no widespread LTBI
programmatic screening occurring in the UK amongst PLWH (121). I further
demonstrated in Chapter 5 that screening and treatment is highly acceptable to this
population, thereby supporting the current national and international guidelines that
recommend screening in PLWH in low TB incidence countries such as the UK (55, 60,
139, 140). However, there is little previous published data on prospective,
programmatic screening in low TB burden settings. Those which are available from
cohort studies in low-incidence settings, including the UK, have included only a
proportion of the active cohort being treated in that centre (67, 102), contained
estimated data (68), or included fairly low numbers of patients (67, 82). In these
cohorts, LTBI has been diagnosed in around 7-10% screened individuals (68, 82, 102).

Since this research started in 2014, several guidelines for LTBI screening in PLWH
have been revised. The updated 2018 BHIVA guidance recommends offering IGRA
testing to all PLWH from high (=150/100,000 population) or medium (40-150/100,000
population) TB incidence countries, and only screening those from low TB burden
countries (<40/100,000 population) if additional risk factors for TB are present which
are listed in the guidance (139). In contrast, the updated 2016 NICE guidance (55), the
2019 European Centre for Disease Control (ECDC) guidance for use in the European
Union and European Economic Area (60), and the WHO guidelines for low
tuberculosis burden countries (140) all recommend that all PLWH should be targeted

for LTBI screening.

Only ad hoc LTBI screening amongst PLWH had been occurring in Leicester since the
introduction of IGRA tests in the early 2000s. I therefore took a pragmatic approach

and undertook to prospectively screen all remaining active patients in our HIV cohort
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for LTBI, irrespective of ethnicity, country of birth, age, sex or co-morbidities. The
aim was to produce data that could later be used to undertake a health economic analysis
in order to try and determine which groups should be targeted for systematic screening
on an ongoing basis and to establish which, if any, of the existing guidelines should be

followed.

6.2 Methods

6.2.1 Study design and setting

This prospective LTBI screening programme was undertaken in the Leicester HIV
cohort as described in Chapter 4. Leicester has amongst the highest rates of TB in the
UK, with an average annual rate in the general population of 37.4/100,000 population
over the years 2015-2017 (11). Rates of incident TB in our HIV cohort in Chapter 4
were found to be 4.47/1000 person years.

6.2.2 Study population and participants

Active HIV positive patients listed in the created database from Chapter 4 were used as
the starting point for determining who should be screened prospectively (2014
onwards), or whose previous IGRA screening results (pre-2014) should be included in
the results. Exclusion criteria were; those who had had active TB previously,
irrespective of timing in relation to HIV diagnosis; those who had died without being
screened; those who had moved away from Leicester or were lost to follow-up without
being screened; those who had been treated for LTBI prior to their HI'V diagnosis; those
who had been treated for LTBI without an IGRA test being performed; those who had
been treated for LTBI abroad.

6.2.3 Ethics and other approvals

No ethics approval was required as this was considered to be implementation of clinical
care in line with national recommendations, and the cost of IGRA testing was borne by
the HIV department. However, the proposal was submitted to, and approved by, the
UHL Trust TB Board, and the UHL HIV department.
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Approval was also gained from the UHL Microbiology department, since the
implementation of mass screening would dramatically increase their workload in terms
of processing QuantiFERON-TB® tests. = The Immunology department were
approached in November 2014 and asked whether it would be possible to increase the
number of T-SPOT®.TB tests performed each week, from the eight offered at the start
of screening in 2014, but declined. There was therefore competition with other areas
of the hospital for T-SPOT®.TB testing throughout the screening period, and the number

of available tests further decreased to five in 2016 due to laboratory staffing issues.

6.2.4 Methods of screening for LTBI

QuantiFERON-TB® Gold In-Tube Test (QFN-GIT) and T-SPOT®.7B tests had both
been available in Leicester prior to 2014. The choice of tests utilised for the ad hoc
LTBI screening in the HIV cohort that occurred prior to 2014 was dependent on

physician choice.

QFN-GIT was the QuantiFERON-TB® in use in Leicester at the start of the systematic
screening in 2014. This was phased out and replaced by QuantiFERON-TB® Gold Plus
(QFT-Plus), between May 2016 — January 2017, with local verification demonstrating
comparable results between the two (Hemu Patel, personal communication (155)).

There was a cross-over period when both tests were in use.

QuantiFERON-TB® testing was predominantly used alone for those with CD4 counts
>200, and T-SPOT®.TB tests in conjunction with QuantiFERON-TB® tests for those
with CD4 counts <200 although there was occasional variation. Where possible,
concomitant tests were performed on the same day. Occasionally, due to logistics, they
were performed on different days, in which case a cut-off of 14 days was used when

classifying them as having occurred concomitantly.
In the same way as I had for the patient questionnaire study, I scrutinised the clinic lists

in advance and checked the medical notes of each patient due to attend clinic (to exclude

those who had had active TB or LTBI previously, and those who had already had LTBI
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screening). I placed IGRA kits in the notes, in order to prompt the clinician to offer
testing in clinic and booked T-SPOT®.TB tests in advance with the immunology

department.

6.2.5 Classification of IGRA results

Cut-off values for both tests reported by the manufacturers were used as the definition

for positive or negative results.

The overall test result was classed as IGRA positive if; a sole IGRA, or both IGRA
tests were positive in the event of two concurrent tests; or in the event of two concurrent
tests, one was positive and one was negative. IGRA negative results were reported if a
sole IGRA or two concurrent IGRA tests were negative. In the event of an
indeterminate test, it was planned to ascertain why the IGRA was indeterminate and
reach an overall decision based on this information, and the results of any other IGRA

test, if performed.

The nearest previous CD4 count to the IGRA tests was used as the CD4 count
classification at the time of the test. Individuals who had CD4 counts performed more
than a year or so prior to the planned time of IGRA testing had testing withheld until a

more recent CD4 count was available, in order to better inform the results.

6.2.6 Management of positive IGRA tests

I obtained each IGRA result and placed a sticker in the medical notes where IGRA
results were positive to remind the clinician to exclude active TB and offer
chemoprophylaxis, where appropriate, at the next appointment. The final decision
about whether an individual had LTBI lay with the treating consultant and was made
following clinical and radiological review. Six months of isoniazid was agreed by the
HIV department at the start of the screening process to be the treatment of choice for
individuals in receipt of HAART although individual clinicians made the final decision

based on their own preferences.
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The patient information leaflet created for the cohort questionnaire study was available

in all clinic rooms for use in discussion with patients about screening and treatment.

6.2.7 Statistical analysis

Continuous data were summarised with median and interquartile range (IQR) and
categorical responses as proportions/percentages. Comparisons were made using
Pearson’s chi-square test (or Fishers exact test if appropriate). All statistical tests were
considered significant when the p-value was <0.05. Logistics regression analysis was
used to determine univariate and multivariable factors associated with IGRA positivity.

All data were analysed using Stata v15.1 (StataCorp, Texas, USA).

6.2.8 Cost evaluation

A formal cost-effectiveness analysis was outside of the scope of this research.
However, costs that took pathways of care into consideration, were calculated in order
to compare different LTBI screening models. The following costs were used; local
IGRA cost for each patient screened (£40); local chest X-ray cost for LTBI positive
patient (£24); physician assessment at IGRA positive result and halfway through
treatment and at the end of treatment (£134 each visit) (156); six months of isoniazid
and pyridoxine treatment per patient provided VAT-free by outpatient pharmacy
(£218.93); liver function test monitoring per patient (£2.18); local cost of one visit by
TB nurses per patient (£89.52). The number of patients treated under each model took
into account any cases of LTBI identified in this study who did not have

chemoprophylaxis.

For the cost analysis, the number of patients who would have been screened in this
cohort using the BHIVA guideline was inflated by 5% to take account of the fact that
there would probably be additional patients from the countries where TB incidence
<40/100,000 population, who had risk factors listed in the BHIVA guidance which
would make them eligible for screening (139). These risk factors had not been collected
prospectively since this study commenced in 2014, some years before the BHIVA

guidance was amended.
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6.3 Results

6.3.1 Uptake of screening

From a total cohort of 2158 patients who had ever been treated for HIV in Leicester,
966/2158 (44.8%) were excluded from screening based on the pre-defined exclusion
criteria (Figure 6.1). The remaining 1192 patients were eligible for screening. 17/1192
(1.4%) patients were still untested at the end of this study on 1% March 2019. 8/1192
(0.7%) patients declined screening. Neither the untested patients nor the patients who
refused screening have had their results included in any further analyses. This left 1167

patients who underwent LTBI screening.

6.3.2 Demographics

The demographics of the total cohort who were screened with an IGRA are shown in
Table 6.1. 670/1167 (57.4%) were male. The median age at IGRA testing was 42 (IQR
36- 48), and median CD4 count was 510 (IQR 340- 680). Only 94/1167 (8%) were
tested at a CD4 count of less than 200 cells/mm?.

The dominant ethnic group were black Africans, who comprised 568/1167 (48.7%) of
the cohort. The next largest ethnic group were white individuals (415/1167, 35.6%),
followed by South Asians (104/1167, 8.9%). Similarly, 605/1167 (51.8%) were from
sub-Saharan Africa, 450/1167 (38.6%) from Europe/Central Asia and 53/1167 (4.5%)

from South Asia.

13/1167 (1.1%) had been diagnosed with HIV in the 1980s, and 74/1167 (6.3%) had
been diagnosed in the 1990s.
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Figure 6.1. LTBI screening and treatment cascade of care

2158 total patients included in
dataset

966 patients excluded from testing:
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570 moved/lost to follow up prior to testing
64 active TB prior to HIV diagnosis
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3 LTBI diagnosed and treated prior to HIV diagnosis
1 treated for LTBI abroad after HIV diagnosis
\ 4 2 treated for LTBI after HIV diagnosis but no IGRA performed
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8 declined testing
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Table 6.1. Description of total cohort and those who were IGRA positive

Variable Total screened cohort Proportion IGRA
positive/total screened
n (%) n (%)
n=1167 n =142

Male gender 670 (57.4) 68 /670 (10.1)
Female gender 497 (42.6) 74 /497 (14.9)
Median age at IGRA testing (IQR) 42  (36-48) 42 (38 -48)
Ethnicity
Black African 568 (48.7) 107/568  (18.8)
South Asian 104 (8.9) 20/104 (19.2)
White 415 (35.6) 11/415 2.7
Mixed 17 (1.5) 0 0)
Black Caribbean 16 (1.4 1/16 (6.3)
Black Other 10 (0.9) 0 0)
Other 36 (3.1 3/36 (8.3)
Unknown 1 (0.1 0 (0)
UK birth status
UK born 384 (32.9) 11 (2.9)
Non-UK born 774  (66.3) 130 (16.8)
Unknown 9 (0.8) 1 (11.1)
Region of birth
Sub-Saharan Africa 605 (51.8) 113/605  (18.7)
South Asia 53 (4.5) 8/53 (15.1)
Europe & Central Asia 450 (38.6) 16/450  (3.6)
East Asia & Pacific 25 (2.1 3/25 (12)
Latin America & Caribbean 15 (1.3) 1/15 (6.7)
Middle East & North Africa 6  (0.5) 0 0)
North America 4 (0.3 0 0)
Unknown 9 (0.8) 1/9 (11.1)
TB incidence in country of birth
<50/100,000 population 471 (40.4) 17/471  (3.6)
50 - 149/100,000 population 65 (5.6) 14/ 65 (21.5)
150 — 249/100,000 population 481 (41.2) 88/481 (18.3)
250-349/100,000 population 70 (6) 12/70 (17.1)
>350/100,000 population 71  (6.1) 10/71 (14.1)
Unknown 9 (0.8) 0 0)
Year of HIV diagnosis
1985!' — 1989 13 (1.1) 3/13 (23)
1990 — 1999 74 (6.3) 3/74 4.1)
2000 — 2009 691 (59.2) 91/691 (13.2)
2010 —2017? 389 (33.3) 45/389  (11.6)
Year of IGRA testing
20033 - 2004 1 0.1) 1/1 (100)
2005 - 2009 79  (6.8) 11 /79 (13.9)
2010-2014 430 (36.8) 51/430 (11.9)
2015 - 20194 657 (56.3) 797657 (12)
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Variable Total screened cohort Proportion IGRA
positive/total screened
n (%) n (%)
n =1167 n =142
CD4 count at IGRA testing (cells/mm?)
Median (IQR) 510 (340 - 680) 530 (425 - 720)
Range 0-2260 90 - 1350
<50 25 (2.1) 0 0)
51-99 25 (2.1) 1/25 @)
100-199 44  (3.8) 3/25 (12)
200-349 211 (18.1) 18/211 (8.5)
350-499 266 (22.8) 41/266 (15.4)
>500 594 (50.9) 77/594 (13)
Unknown 2 0.2) 2/2 (100)
Type of IGRA performed
QuantiFERON-TB® tests> alone 1086 (93.1) 129/1086 (11.9)
QuantiFERON-TB® tests® & T-SPOT®.TB 27 (2.3) 2/27 (7.4)
T-SPOT®.TB alone 54  (4.6) 11/54 (204)

IQR = Interquartile range

11985 was the earliest year in which a patient was diagnosed with HIV.
?Individuals were included up and including to 30" June 2017.

2003 was the earliest year in which a patient had an IGRA test.

41 March 2019 was used as the cut-off for IGRA testing.

> QuantiFERON-TB® GIT or QuantiFERON-TB® Plus

6.3.3 Temporal changes in IGRA testing

Figure 6.2 shows the temporal changes in IGRA testing. The majority of tests were
undertaken in 2014 and 2015 when this study began.
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Figure 6.2. Temporal changes in IGRA testing
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6.3.4 Positive IGRA results and LTBI diagnosis

Combining positive IGRA results from the ad-hoc screening which had occurred pre-
2014, and those from the systematic screening programme from 2014 onwards,
142/1167 (12.2%) PLWH were classified as having a positive IGRA result (Figure 6.1
and Table 6.1). Overall, 130/774 (16.8%) of total non-UK born individuals were IGRA
positive, in comparison to only 11/384 (2.9%) of UK-born individuals (p<0.0001).
113/142 (79.6%) were from sub-Saharan Africa. Only 17/471 (3.6%) patients from a
country where the TB incidence was <50/100,000 population had a positive IGRA.

All patients were diagnosed with LTBI apart from one individual who was found to
have active TB disease during clinical/radiological assessment of a positive T-
SPOT®™.TB test, performed at a CD4 count of 340 but with a detectable HIV viral load
of 182 copies/ml. He had been a household contact of his partner who had had smear

positive pulmonary TB. The patient complained of vague sweating symptoms, but had
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no respiratory symptoms. A CT thorax revealed non-specific pulmonary nodules and
small volume axillary lymphadenopathy, and he underwent a broncho-alveolar lavage

which was culture positive for MTb.

6.3.5 Factors associated with positive IGRA screening results

Univariate and multivariable logistics regression analyses were undertaken to establish
associations with a positive IGRA test (Table 6.2). The regions of birth were collapsed
due to small numbers, or no patients, in some regions. Ethnicity, UK birth status, and
region of birth, were all closely linked to the incidence of TB in the country of birth,

and were not taken forward into the multivariable analysis.

Year of HIV diagnosis, age at IGRA testing and gender were not associated with IGRA
positivity in either the univariate or multivariable analysis. The univariate model
showed that being born abroad, and specifically in sub-Saharan Africa and the South
Asia and East Asia & Pacific regions, and being of black African or South Asian
ethnicities, were all factors significantly associated with having a positive IGRA. In
the multivariable analysis, the association with TB incidence in the country of birth
which was noted as significant in the univariate model, was confirmed, as there was a
significantly increased risk of having a positive IGRA, amongst individuals born in

countries where the TB incidence was >50/100,000 population.
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Table 6.2. Univariate and multivariable logistics regression for having a positive IGRA test at LTBI screening

Unadjusted OR

Adjusted OR2

Variable Observation (%) (Univariate analysis) p value (Multivariable analysis) p value
Age at IGRA test 1.01 (0.99 — 1.02) 0.49 1.01 (0.99 — 1.03) 0.29
Year of HIV diagnosis 0.99 (0.96 — 1.02) 0.49 0.997 (0.96 — 1.04) 0.88
Gender Male 68/142 (47.9) 1 1

Female 74/142 (52.1) 1.55(1.09 —2.2) 0.01 0.94 (0.64 — 1.37) 0.74
CD4 count at IGRA test 1.00 (1.00-1.00) 0.03

Black' 108/142 (76.1) 1
Ethnicity South Asian 20/142 (14.1) 1.07 (0.63 — 1.82)

White 11/142 (7.7) 0.12 (0.06 — 0.23)

Other 3/142 2.1) 0.26 (0.08 — 0.86) <0.0001

Non-UK born 130/142 (91.5) 1
UK birth status UK born 11/142 (1.7) 0.15 (0.08 — 0.27)

Unknown 1/142 (0.7) 0.62 (0.08-4.99) <0.0001

Europe & Central Asia, North America

and Latin America & Caribbean and

Middle East & North Africa’ 17/142 (12) 1
World Bank region of birth South Asia and East Asia & Pacific? 11/142 (7.7) 4.42 (1.99 —9.85)

Sub-Saharan Africa 113/142 (79.6) 6.19 (3.66 — 10.47)

Unknown 1/142 (0.7) 3.37 (0.4 — 28.47) <0.0001

<50/100,000 population 17/141 (12.1) 1 1

50 - 149/100,000 population 14/141 (9.9) 7.33(3.41-15.73) 791 (3.63 —17.23)
TB incidence in country of birth 150 — 249/100,000 population 88/141 (62.4) 5.98 (3.5 - 10.22) 6.24 (3.56 — 10.93)

250 — 349/100,000 population 12/141 (8.5) 5.53(2.51-12.15) 5.54 (2.49-12.32)

>350/100,000 population 10/141 (7.1) 4.38 (1.92-10) <0.0001 4.47 (1.93-10.31) <0.0001

! 107 were Black African. One was Black Caribbean
216/142 were from Europe & Central Asia; 1/142 was from Latin America & Caribbean; none were from North America or the Middle East & North Africa
? 8/11 were from South Asia; 3/11 were from East Asia & Pacific region
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6.3.6 Indeterminate IGRA results

Four patients (4/1027, 0.39%) had an indeterminate QFN-GIT test. Two patients (2/81,
2.5%) had an indeterminate T-SPOT®.TB test and no patients had an indeterminate QFT-

PLUS test (Figure 6.3).

Figure 6.3. Venn diagram showing results of IGRA testing by type of test

Ind = Indeterminate

16 QFN-GIT and T-SPOT both negative
5 QTN-Plus and T-SPOT both negative

1 QFN-GIT negative and T-SPOT positive
1 QFN-GIT ind. and T-SPOT positive

2 QFN-GIT ind. and T-SPOT negative

2 QFN-GIT negative and T-SPOT ind.

54

11 IGRA +
0 ind. T-SPOT

QFN-GIT = QuantiFERON-TB® Gold In-Tube test
QTN-Plus = QuantiFERON-TB® Plus test

QuantiFERON-TB® only

T-SPOT®.TB only

QuantiFERON-TB® +T-SPOT®.TB tests

A final classification was applied to each patient after considering the reason for the

indeterminate test and any concomitant or subsequent test using a different IGRA (Table

6.3). For the purposes of analysis, indeterminate results were amalgamated with IGRA

negative results.
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Table 6.3. Indeterminate IGRA testing and clinical classification of patients

QuantiFERON-TB® | T-SPOT®.TB Time Nearest CD4 Final Clinical outcome

test result test result period count to classification

between IGRA testing
tests

Indeterminate due to Positive 14 days 110 IGRA positive | Accepted

negative mitogen (QFN chemoprophylaxis

result first)

Indeterminate due to Patient - 840 IGRA Watch and wait

negative mitogen declined test indeterminate

result

Indeterminate due to Negative 8 days 100 IGRA Watch and wait

negative mitogen (QFN negative

result first)

Indeterminate due to Negative 14 days 240 IGRA Watch and wait

mitogen result below (QFN negative

threshold first)

Negative Indeterminate | 0 days 60 IGRA Watch and wait —
due to severe indeterminate patient developed
lymphopaenia/ active TB 2 years
insufficient later
cells

Negative Indeterminate | 0 days 130 IGRA Watch and wait
due to positive negative
control failure

QFN = QuantiFERON-TB"®

6.3.7 Dual QuantiFERON-TB® and T-SPOT®.TB testing

27/1167 (2.3%) patients had concomitant QuantiFERON-TB® and T-SPOT®.TB testing
(Figure 6.3). 21/27 (77.8%) of these were tested when their CD4 count was <200
cells/mm? and the remaining 6/27 (22.2%) were tested when their CD4 count was
between 200-349 cells/mm?®. Two patients with dual testing had LTBI. The first had an
indeterminate QFN-GIT due to a negative mitogen result and positive T-SPOT®.TB as
detailed above, with a CD4 count of 100. The second had a negative QFN-GIT but
positive T-SPOT®.TB at a CD4 count of 290. The numbers of patients having dual IGRA
testing were too low to perform any concordance analysis. However, the range of CD4
counts at which both QuantiFERON-TB® and T-SPOT®.TB were concomitantly negative

was 30-270 cells/mm?>.
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6.3.8 Thresholds for TB incidence in country of origin and yield of
IGRA positive results

The outcome of IGRA screening stratified by the TB incidence in the country of birth is
shown in Table 6.4. All of the IGRA positive results in the TB incidence group 50-
150/100,000 population occurred in individuals from sub-Saharan African countries. If
screening was set at a threshold of including all those from countries where the TB
incidence was >150/100,000, in addition to sub-Saharan African countries which have a
lower TB incidence level, then 87.9% of all IGRA positive results would be diagnosed.
In order to identify the remaining 12.1% of cases, the number of PLWH screened would
need to increase by 69%, from 687 to 1158 patients. At this level, a significantly higher
proportion of IGRA positive cases (as a proportion of those tested) would be identified
than if the total cohort were screened (p<<0.0001).

Table 6.4. Yield and percentage of IGRA positive results obtained by

implementing LTBI screening at different TB incidence thresholds

Incidence of TB | Number Proportion of | Number | Yield at that % IGRA positives

in country of to be total cohort IGRA incidence level | identified if
birth screened! | to be positive! | (proportion of | threshold set at
screened (%) those tested) this level
>350/100,000 71 6.1 10 14.1 7.1
>250/100,000 141 12.2 22 15.6 15.6
>150/100,000 622 53.7 110 17.7 78
>150/100,000 670 57.9 124 18.5 87.9

plus Sub-Saharan

African countries

>50/100,000 687 59.3 124 18 87.9

Screen all! 1158 100 141 12.2 100

! Nine patients in the total cohort and one patient in the IGRA positive cohort were excluded as the country of birth was unknown
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6.3.9 Application of different existing screening guidelines to this

cohort

Patients from this study with a positive IGRA who were born in a country where the TB
incidence was <40/100,000 population had their medical notes examined further to
identify any additional risk factors which would have made them eligible for screening

using the BHIVA guidance (139). These patients are detailed in Table 6.5. 7/17 (41.2%)

had risk factors.

Table 6.5. Patients from countries with low TB incidence who have a positive

IGRA, with additional LTBI risk factors as detailed in BHIVA guidelines

Patient Country of birth | TB incidence level Additional risk factor as detailed in
in country of birth / | BHIVA guidelines
100,000 population

1 Grenada 23 Injecting drug use

2 UK 8.9 TB exposure as a child (father)

3 UK 8.9 TB exposure (father, brother)

4 UK 8.9 Possible TB exposure (cousin died of
anorexia and a respiratory illness)

5 UK 8.9 Prolonged stays in India; previous
injecting drug use

6 UK 8.9 No risk factors

7 UK 8.9 No risk factors

8 UK 8.9 No risk factors

9 UK 8.9 No risk factors

10 UK 8.9 No risk factors

11 UK 8.9 No risk factors

12 UK 8.9 No risk factors

13 France 9 No risk factors

14 Portugal 20 Recent TB exposure in a homeless
hostel; Injecting drug use

15 Portugal 20 Injecting drug use

16 Portugal 20 No risk factors

17 Portugal 20 No risk factors
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Table 6.6 compares the current UK and international guidelines which exist for LTBI
screening in PLWH in low incidence TB countries, and details how many patients with
LTBI from this current cohort would have been diagnosed as such if each guideline was
followed. For comparison there is a threshold identified from this study of screening
including all those born in a country where the TB incidence is >150/100,000 population

in addition to those from any other sub-Saharan Africa country (the “Leicester model”.

Table 6.6. Yield and percentage of IGRA positive results obtained by

implementing LTBI screening using different guidelines

Guideline used Number | Number Yield % total IGRA
screened | IGRA (proportion of positives
positive those tested) identified
(n=141)
This study (Leicester model): 670 124 18.5 87.5

Patients from countries with TB
incidence >150/100,000 population
plus other Sub-Saharan Africa

countries

2016 NICE guidelines (55)" 1158 141 12.2 100

ECDC guidelines for the European | 1158 141 12.2 100
Union/European Economic Area
(60)'2

WHO guidelines for low 1158 141 12.2 100
tuberculosis burden countries
(140)*

2018 BHIVA guidelines® (139) 698* 131 18.8 92.9

! These guidelines all mention dual use of IGRA/Mantoux testing in some, or all PLWH. Assumption made in this table that IGRA
is as effective at diagnosing LTBI than Mantoux

2 Recommends screening all PLWH

3 Recommends; screening all those from high (2150/100,000 population) or medium (40-150/100,000 population) TB incidence
countries; only screening those from low TB burden countries (<40/100,000 population) if additional risk factors for TB are present
which are listed in the guidance

* This figure is an underestimate (includes all patients from countries where TB >40/100,000 population; plus 7 IGRA positive
patients from countries where TB incidence <40/100,000 for whom BHIVA cited additional risk factors were evident, but does not
include patients with negative IGRA results from countries where TB incidence <40/100,000 because BHIVA cited risk factors

were not collected prospectively)

Compared to the NICE, ECDC and WHO guidelines, using the Leicester model would
lead to a significantly higher positivity rate in the proportion of cases tested (p<0.0001).
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There was no significant difference between the Leicester model and the BHIVA
guideline (p=0.95) in terms of the positivity rate in the proportion of cases tested, or the
total number of individuals screened (p=0.29) but the number of patients screened from
this cohort using the BHIVA guidance will be underestimated because BHIV A-cited risk
factors for individuals from a country where TB incidence <40/100,000 population were
not collected prospectively, and it is therefore unknown as to how many of the IGRA
negative patients from these low incidence countries had risk factors which would have
made them eligible for screening. There was no difference in the percentage of overall
IGRA positive cases identified between the Leicester model and the BHIVA guideline
(p=0.22).

6.3.10 Development of active TB following IGRA testing

In addition to the patient diagnosed with active TB immediately after IGRA testing, only
one other patient has been diagnosed with active TB since undergoing IGRA testing.
This individual had a negative QFN-GIT test, and an indeterminate T-SPOT®.7B test,
performed on the same day, when his CD4 count was 60 but his HIV viral load was
undetectable. He was classified as having an indeterminate IGRA result and no
chemoprophylaxis was given. Two years later he developed fully sensitive active

pulmonary TB.

6.3.11 LTBI chemoprophylaxis and cascade of care

All 141 patients with LTBI were considered for chemoprophylaxis. Treatment was not
given in 21/141 (14.9%) cases. 8/141 (5.7%) declined chemoprophylaxis; treatment was
not advised by the treating physician in 2/141 (1.4%) cases; 9/141 (6.4%) moved away
before chemoprophylaxis could be given; and treatment is still pending in 2/141 (1.4%)
(Figure 6.1). The remaining 120/141 (85.1%) patients all commenced
chemoprophylaxis. 108/120 (90%) had isoniazid monotherapy. 12/120 (10%) had

combined rifampicin/isoniazid.

114/120 (95%) of patients commenced on chemoprophylaxis completed treatment. One

patient is still receiving chemoprophylaxis, one moved away and it was unclear whether

105



they completed chemoprophylaxis, and one defaulted from treatment (Figure 6.1). Only
3/120 (2.5%) had to stop treatment prematurely due to adverse drug effects.

6.3.12 Costs associated with IGRA screening and LTBI testing

Table 6.7 details the total cost of screening, together with the cost of treating each LTBI
case identified using difference guidelines. The Leicester model proposed in this study

was the cheapest overall and per case treated.

Table 6.7. Comparative costs associated with LTBI screening according to

guideline followed

Guidance followed Total cost Total cost/IGRA
positives = cost per
LTBI case
£ £
2016 NICE, ECDC and WHO guidance (55, 60, 140) 138,033.60 978.96
2018 BHIVA guidance (139)! 115,483.20 881.55
Leicester model 108,884.00 878.10

! Estimated figures for total number to be screened as described in methods

6.4 Discussion

This study describes the largest prospective, systematic LTBI screening programme to
have been implemented in PLWH, in a low TB incidence country, as far as I am aware
from the published literature. It provides the basis for a health economic analysis to be
undertaken on real-life data, including actual outcomes of screening and
chemoprophylaxis uptake. Overall, 12.2% of screened patients had LTBI, confirming
that there is significant potential to reduce the rates of incident TB amongst PLWH in the
UK. I demonstrated in Chapter 4 that the rate of incident TB in this cohort is extremely
high, and therefore it is imperative that the burden of LTBI amongst these individuals is
addressed. I have shown that it is feasible to systematically screen large numbers of
patients, that it is possible to achieve high levels of retention at each stage of the cascade
of care and that a high proportion of individuals with LTBI can ultimately complete

chemoprophylaxis successfully.
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A previous cost-effectiveness analysis from London was largely theoretical, not based on
prospective systematic screening, and used data from other centres to make assumptions
about positivity rates, chemoprophylaxis uptake and treatment (119). The conclusion
from that study was that a prospective health economic analysis would be helpful,
examining LTBI screening and treatment in low incidence countries. This study provides

the data to achieve this.

Only one patient in this study was found to have active TB during clinical evaluation of
a positive IGRA test, in keeping with low numbers from another study (102) although
proportions as high as 6% have been reported elsewhere (82). Only one additional
patient, with an indeterminate IGRA test, has developed active TB since being screened
for LTBI. Analyses of chemoprophylaxis in PLWH indicate that it reduces the risk of
active TB by approximately one third (89) but long-term re-evaluation of the entire cohort
who underwent systematic LTBI screening in this study would be important, to establish
whether any more subsequent active TB cases occur at a later date, which would enable

the efficacy of the screening and treatment programme to be further evaluated.

The most striking finding from this study is that the risk of having a positive IGRA test,
and therefore the risk of being infected with TB, is dependent upon the incidence of TB
in the country of birth. This factor was significant in both univariate and multivariable
models. Black African or Asian ethnicity, non-UK birth status, and being born in sub-
Saharan Africa or Asian regions are all significantly associated with LTBI positivity and
are likely surrogate markers for TB incidence in the country of birth. A previous cohort
study in low incidence settings also found that being from medium or high prevalence
TB settings was associated with LTBI diagnosis in PLWH (82), and this was echoed in a
meta-analysis which found that LTBI diagnosis was associated with black ethnicity and
foreign-born origin (44). 1 found that almost 88% of IGRA positive cases could have
been identified in this study by restricting screening to those from countries where the
TB incidence was greater than 150/100,000 in addition to patients from other lower TB
incidence sub-Saharan Africa countries. This strategy led to a significantly higher LTBI
positivity rate in the proportion of cases tested than if all patients were screened, as is
currently proposed in the ECDC, WHO and 2016 NICE guidelines (55, 60, 140). The
estimated overall cost of the screening programme and cost of treating each LTBI

diagnosis was also lower using the Leicester model. Although beyond the scope of this
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work, a formal cost-effectiveness analysis examining screening from the NHS standpoint

would be the most useful next step.

Other risk factors for LTBI in PLWH which are unrelated to the country of birth, may
also apply to individuals from low TB incidence countries, and include financial poverty
and low educational attainment (68) and risk factors for exposure to TB such as use of
intravenous drugs and close proximity to known cases of TB (44). A New Zealand study
diagnosed 11% of individuals from low incidence countries (all patients were from
countries where incidence was <12/100,000 population) with LTBI (102) and found that
many had additional risk factors for acquisition of TB, other than HIV infection. These
results are much higher than in this current study, where only 17/471 (3.6%) of the entire
tested cohort from a low TB incidence country (<50/100,000 population) had a positive
IGRA and raises questions about whether guidelines set in one country may be applicable

to others.

The updated 2018 BHIVA guidance recommends offering IGRA testing to PLWH from
low TB burden countries (<40/100,000 population) only if additional risk factors for TB
are present which are listed in the guidance (139). Since this study commenced in 2014,
some years before the BHIVA guidance was updated, prospective data was not collected
on additional TB risk factors cited in the BHIVA guidance and so I am unable to
determine exactly how many patients in this research cohort would have been eligible for
screening using the BHIVA model. However, applying the BHIVA risk criteria in the
current study to the IGRA positive patients from low incidence countries revealed that
only 7/17 (41.2%) of these would have been eligible for screening using the BHIVA
model. By raising the threshold for screening, as in the potential current Leicester model,
almost the same number of IGRA positive cases are identified as would be using the
BHIV A model, but with a reduction in the total number of cases who are likely to require
screening (given that the total number who would require screening using the BHIVA
model is underestimated in this study). The previous cost-effectiveness analysis did find
that a targeted approach to screening was more cost-effective, although was unlikely to
pick up all IGRA positive patients (119). The list of risk factors cited in the BHIVA
guidance may potentially still be too complex for HIV clinicians to remember in detail,

as with the previous iteration of the guidance which used a combination of CD4 count,
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TB incidence in the country of origin and length of time on HAART in order to determine

who should undergo LTBI screening (87, 121).

NICE guidance indicates that HIV positive individuals with a CD4 count under 200
cells/mm? should be offered concurrent IGRA and Mantoux testing (55), and IGRA
testing (with or without a concurrent Mantoux test) for all other PLWH. The ECDC
guidance also recommend dual IGRA and Mantoux testing in PLWH (60) and the WHO
guidelines recommends systematic testing of PLWH with either an IGRA or Mantoux
test (140). My national survey of HIV clinicians indicated that Mantoux testing is very
rarely undertaken in this setting (121) and that the majority of LTBI screening that exists
in PLWH involves the use of an IGRA. Realistically, given the logistical issues of
undertaking TST (67, 68), it is unlikely that Mantoux testing will feature highly in many
future LTBI screening programmes for PLWH in the UK.

Screening in this study gave a definite IGRA result in almost all patients, with very few
indeterminate results.  Although the numbers of patients who had concomitant
QuantiFERON-TB® and T-SPOT®.TB testing were too low to perform a formal
concordance analysis between the two types of test, the majority (21/27, 77.8%) of
patients had negative results for both tests, even at low CD4 counts. There has been no
formal evaluation of QTN-Plus testing in PLWH and this would be a useful area to
examine, now that the majority of the older QuantiFERON-TB® tests have been phased
out. Of particular interest is whether this new IGRA and T-SPOT®.TB tests perform
equally in those with advanced immunosuppression, given the varying concordance and
correlations with CD4 counts seen in previous versions of the QuantiFERON-TB®™ tests

(67, 69, 75, 78, 81, 82).

There were extremely low levels of patients who declined IGRA testing (8/1192, 0.67%)
in this study, which was in keeping with the findings from my patient cohort
questionnaire study, although a higher proportion of those with a positive IGRA did
decline chemoprophylaxis here (8/142, 5.6%) than in the questionnaire study. The
reasons behind declination are not well documented in the patient notes, and all were seen
by other clinical colleagues, but would be an area to examine in the future, and to

potentially readdress with individual patients at a later date.
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Overall, 85.1% of individuals with a positive IGRA were commenced on
chemoprophylaxis, which compares favourably with acceptance rates of between 17-87%
from elsewhere in the UK and other low TB incidence countries (75, 82, 102).

95% of this cohort successfully completed treatment and adverse drug effects from
chemoprophylaxis were severe enough in only 3/120 (2.5%) to necessitate cessation of
therapy, supporting previous evidence showing that chemoprophylaxis regimens, and

particularly isoniazid monotherapy regimens, are safe in PLWH (89, 97).

One limitation of this study was that the final conclusion of the laboratory report for each
IGRA test was taken as absolute, and there was no scrutiny of the reported IGRA values
for individual patients. Values reported which were close to the cut-off thresholds
reported by the laboratories were not analysed in more detail, and the tests were not
repeated although different results may have been obtained if they had. This would be
an interesting aspect to look at in future, particularly if any individuals with negative

IGRA tests later develop tuberculosis.

6.5 Conclusions

This large, prospective screening cohort shows that PLWH from high TB burden
countries are at highest risk of having LTBI but that programmatic screening is
achievable, and can lead to impressive outcomes in terms of chemoprophylaxis
completion. It supports my previous data showing that screening and treatment is
acceptable in this cohort and on a clinical level, has resulted in the successful treatment
of 114 PLWH for LTBI, and therefore has potentially averted dozens of future active TB
cases. The proposed model of screening all those from countries where the TB incidence
is >150/100,000 population, in addition to individuals from other lower incidence sub-
Saharan Africa countries, needs to be tested in a formal cost-effectiveness model in order

to define the most appropriate future approach.
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Chapter 7. Final conclusions

The aims of this research were fourfold. Firstly, to evaluate the epidemiology of active
TB disease within a large HIV cohort in the UK, through detailed analysis of the patients
who have sought HIV care in Leicester. Secondly, to gain understanding as to what
current practice is in terms of implementation of LTBI screening amongst HIV cohorts
through a national survey. Thirdly, to undertake a patient questionnaire cohort study in
order to understand the planned behaviours and attitudes of PLWH towards LTBI
screening and treatment. Finally, to implement programmatic screening amongst the
Leicester HIV cohort, to treat all those with LTBI with chemoprophylaxis, and gain
further understanding as to which groups of PLWH should be prioritised for screening.
Four studies have been described herein, each pertaining to one of the stated aims, and
have overall added to the body of knowledge which currently exists in this area of HIV
clinical care. The overarching objective of this work was to raise the profile of LTBI
within the HIV cohort, and amongst clinicians, and to ultimately reduce the burden of

active TB within this population.

The national evaluation of practice covered services caring for over 90% of HIV positive
adults in the UK (121) and was the first to evaluate LTBI screening practice in this
population. It demonstrated that LTBI screening practices are highly heterogeneous in
terms of the criteria used to offer screening, and the tests utilised, and there was little
concordance with the published guidelines that were in place at the time, although these
were themselves non-congruent. Additionally, screening policy was not dependent on
the local burden of HIV-TB and there were areas in the UK with quite high local TB
burden, but in which no screening programme was in place for PLWH. Considering their
patients to be at low risk of developing TB was one of the predominant reasons cited by
physicians to explain why programmatic screening was not undertaken, although my
parallel TB cohort study revealed that TB risk was high overall in the Leicester HIV
positive cohort, and this included risk of incident TB, occurring some months or years
after the HIV was diagnosed. 325/2158 (15.1%) had had a diagnosis of TB at any stage
of their lives, and the risk of incident TB was 4.47/1000 person years, which is higher
than in several other studies in low TB burden settings (46, 53, 66, 127, 128).
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A further survey of international HIV physicians or policymakers in other low TB
incidence countries would be an interesting next step, in order to establish what screening
programmes are in place elsewhere. Sharing experience of successful strategies on an
international scale may be one way to encourage action in areas where screening is
currently scant. Others have recognised that there have been missed opportunities to
prevent active TB amongst their HIV positive cohorts through LTBI screening (157,
158).

The LTBI screening programme implemented amongst PLWH in Leicester, is the largest
programmatic screening study undertaken in a low TB incidence country, that I am aware
of, and resulted in 1167 patients undergoing IGRA screening, with 142/1167 (12.2%)
IGRA positivity.  Only 0.67% patients declined IGRA screening overall, and I
demonstrated that it was possible to achieve high levels of testing and to retain patients
throughout the cascade of care, ultimately achieving chemoprophylaxis completion in
95% of 120 individuals who were treated for LTBI. These high testing and completion
outcomes support the results of the patient questionnaire study, in which PLWH
expressed overwhelming support for LTBI screening and treatment through responding
to a Likert-scale questionnaire. In that study, as in the larger, overarching, cohort
screening programme, the support expressed in the questionnaire translated into positive
action, with high uptake of screening and treatment. Both studies provide affirmation of
the potential success of screening programmes, such that clinicians elsewhere in the UK
and other low TB incidence countries should be encouraged by what is possible to

achieve in their patient cohorts.

The proposed “Leicester model” for implementing targeted LTBI screening in PLWH is
that individuals born in high TB incidence countries (>150/100,000 population) should
be screened, alongside those born in all other sub-Saharan Africa countries, although the
next clear step would be to undertake a formal cost-effectiveness analysis to determine
the optimal screening threshold. This might then have implications for the next iterations

of the national guidance provided by NICE and BHIVA.

A clinical by-product of this research was the successful treatment of 114 individuals for
LTBI, which has the potential to reduce morbidity and mortality through averting future

active TB diagnoses in our HIV cohort (128). The screening programme, which included
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almost all of the current active HIV cohort in Leicester, was well received by my clinical
colleagues working in the HIV department, and has resulted in heightened awareness
amongst them, such that all newly diagnosed PLWH, and those transferred in from other
centres are now undergoing LTBI screening as part of clinical care. This is in complete
contrast to the ad hoc screening that occurred before 2014, in which only 126 individuals
had been screened for LTBI. I am extremely proud of this achievement, which ultimately
has improved the clinical care that we offer to our patients. A further analysis of the
patients who underwent LTBI screening would be desirable, in a few years’ time, in order
to establish whether the TB incidence rate in this cohort has declined as a result of
screening. This could include matching with the local TB surveillance system, or again,

take the form of matching with the national TB dataset held at PHE.

Finally, there are ongoing innovative trials investigating shorter regimens for LTBI
chemoprophylaxis that offer the potential for further simplification of treatment in the
future, for example using weekly rifapentine-isoniazid dosing (97). The landscape of
LTBI screening and treatment in PLWH is therefore not yet clearly set in the UK,
although study evidence from this thesis provides further support for its prioritisation in

HIV care.
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Appendix 1. National survey of LTBI screening in
PLWH: participant questions

Instructions
Thank you for participating in this survey. It should take no longer than 5 minutes to
complete.

Location

1. Which organisation(s) do you work for, when providing HIV care?
(Select all that apply)
00 O(Organisations listed in alphabetical order — respondents tick relevant boxes)
[10J[]Other: (free text box)

Number of patients attending care

2. For approximately how many HIV positive adults (>16 years) does your organisation provide
regular HIV care?

(Provide only one response)

(free text box)

Profession

3. In which of the following capacities do you work whilst caring for individuals with HIV
infection?
(Select only one)
As an infectious diseases physician
As a genitourinary medicine physician

As a respiratory physician Question 5

As an HIV nurse specialist
Prefer not to say

OOO0oOoaadano

Other Question 4

Other profession

4. In what other capacity do you work when caring for individuals with HIV?
(Provide only one response)
(free text box)

Current screening practices for latent tuberculosis
5. Does your organisation currently offer any form of latent tuberculosis screening to any HIV

positive individuals?
(Select only one)_

O Yes Question 8

O No

Question 6

Reasons why LTBI screening is not offered

6. What are the reasons why your organisation does not currently offer screening for latent TB
infection to HIV positive individuals?
(Select all that apply)
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Mantoux test is unavailable

QuantiFERON Gold In-Tube test (or other version) is unavailable
T-SPOT.TB test is unavailable

The tests are too expensive

Lack of physician or nursing time to arrange the tests

Lack of confidence in the existing guidelines

The guidelines are too complex

Our cohort of patients is considered to be at low risk of latent TB infection
We would not treat a positive result in an asymptomatic patient

Other: (free text box)

OO0O0O0OO0OO0oOoaaano

Future intentions to offer screening

7. Does your organisation have any future plans to offer screening for latent TB infection to HIV
positive individuals?
(Select only one)_

O Yes Question 37
= No Question 43
BHIVA guideline

8. When screening for latent TB, does your organisation follow the BHIVA screening guidelines

incorporated into the "British HIV Association guidelines for the treatment of HIV/TB

coinfection" 2011 document?
(Select only one)

O Yes, in entirety Question 26
O Yes, partially Question 9
= No Question 10

Partial use of BHIVA guidelines

9. Please explain how your organisation partially follows the 2011 BHIVA screening guidelines
(Provide only one response)
(free text box)

NICE guideline

10. When screening for latent TB in HIV positive individuals, does your organisation follow the
guidelines included in the NICE (National Institute for Health and Care Excellence) " Clinical
diagnosis and management of tuberculosis and measures for its prevention and control" 2011
document?

(Select only one)

O Yes, in entirety Question 26

O Yes, partially

O No

Question 11
Question 12

Partial use of NICE guidelines
11. Please explain how your organisation partially follows the 2011 NICE screening guidelines
(Provide only one response)

(free text box)

International guideline use
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12. Does your organisation follow any international guidelines when screening HIV positive
individuals for latent TB?

(Select only one)_
O Yes Question 13

O No Question 14

Explanation of international guidelines

13. Please explain which international guidelines your organisation follows
(Provide only one response)
(free text box)[J

Any other guideline use

14. Does your organisation follow any other guidelines when screening HIV positive individuals for

latent TB?
(Select only one)
O Yes Question 15
= No Question 16

Explanation of other guideline use

15. Please explain which other guidelines your organisation follows
(Provide only one response)
(free text box)

Using CD4 count as a criterion

16. Is the CD4 count a criterion for offering screening for latent TB infection in your

organisation?
(Select only one)_
0 Yes Question 17
= No Question 19

Specification of CD4 count used as a criterion

17. Which criterion do HIV positive individuals have to meet, in order to be offered latent TB
screening in your organisation?

(Select only one)
Screening offered only if CD4 count is 50 or below
Screening offered only if CD4 count is 100 or below

Screening offered only if CD4 count is 200 or below Question 19

Screening offered only if CD4 count is 350 or below
Screening offered only if CD4 count is 500 or below

ooOooonoad

Other (free text box)

Question 18

Further specification of CD4 count criterion

18. Please specify which alternative CD4 count criterion is used to offer screening in your
organisation

(Provide only one response)

(free text box)

Using country of origin as criteria
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19. Is the individual's country of origin a criterion for offering screening for latent TB infection in
your organisation?
(Select only one)

O Yes Question 20
O No

Question 22

Specification of country of origin as criteria

2(). Which criteria are used when offering latent TB screening in your organisation?

(Select all that apply)

O Screening offered to those from sub-Saharan Africa

O Screening offered to those from the Indian sub-continent

O Screening offered to those from a country with a high incidence of TB (> 40 per 100,000
population)

O Screening offered to those from a country with a medium incidence of TB (20-40 per 100,000
population)

O Screening offered to those from a country with a low incidence of TB (< 20 per 100,000
population)

O Other (please specify): [I(free text box)

21. If you wish to, please add any additional comments about using countries of origin as criteria
for offering screening

(Provide only one response)

(free text box)

Using duration of ARVs as a criterion

22. Is the duration of time an individual has received anti-retrovirals for, a criterion for offering
latent TB screening in your organisation?

(Select only one)

O Yes Question 23

O No .
Question 25

Specification of duration of ARVs as a criterion

23. Which criterion do individuals have to meet in order to be offered latent TB screening in your
organisation?
(Select only one)
Screening offered to those receiving anti-retrovirals for under 6 months only
Screening offered to those receiving anti-retrovirals for under a year only
Screening offered to those receiving anti-retrovirals for under 2 years only

oooad

Other (please specify): (free text box)

24. If you wish to, please add any additional comments about using the duration of anti-retroviral
therapy as a criterion for offering screening

(Provide only one response)

(free text box)

Any other criteria for offering screening

25. If you wish to, please comment on any other criteria used by your organisation when deciding
which HIV positive individuals to screen for latent TB
(Provide only one response)
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(free text box)
Screening strategies

26. Which screening strategies for the diagnosis of latent TB infection are currently utilised in
your organisation?
(Select all that apply)
Mantoux testing alone
QuantiFERON Gold In-Tube test alone
T-SPOT.TB test alone
Mantoux and sequential QuantiFERON Gold In-Tube test only if the Mantoux test is negative
Both Mantoux and QuantiFERON Gold In-Tube test irrespective of the result of the Mantoux
Mantoux and sequential T-SPOT.TB test only if the Mantoux test is negative
Both Mantoux and T-SPOT.TB test irrespective of the result of the Mantoux
QuantiFERON and sequential T-SPOT.TB if QuantiFERON is negative or equivocal
T-SPOT.TB and sequential QuantiFERON if T-SPOT.TB is negative or equivocal
Both QuantiFERON and T-SPOT together
Mantoux, QuantiFERON and T-SPOT.TB together
Other: (free text box)

OO00O0O0O000000n

27. If you wish to, please enter any comments you may have about the screening strategy used in
your organisation

(Provide only one response)

(free text box)

Screening in low CD4

28. Is a different screening strategy utilised in individuals with a CD4 count under 200, compared
to those with a CD4 count greater than 200?
(Select only one)
O Yes Question 29
O No

Question 30

Explanation of differing strategy in low CD4 count

29. Please explain the difference in screening strategy offered for those with a CD4 count below
200

(Provide only one response)(]

(free text box)

Offering treatment

30. Are individuals diagnosed with latent TB infection (either through systematic screening or ad-
hoc screening) offered treatment?

(Select only one) _
0 Yes Question 34
= No Question 31

Reasons why treatment is not offered

31. What are the reasons why your organisation does not currently offer treatment to HIV positive
individuals diagnosed with latent TB infection?

(Select all that apply)

O Lack of confidence in the treatment guidelines
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Uncertainty as to which treatment regime to use
Uncertainty as to the cost-effectiveness of treatment
Treatment is too expensive

Other: (free text box)

Oo0Ogano

32. If you wish to, please elaborate further on the reasons why treatment is not offered in your
organisation

(Provide only one response)

(free text box)

Survey end

33. Thank you very much for completing this survey.
(Select only one)
O Please take me to the end of the survey so that I can submit my answers

Question 44

Treatment regimes

34. Which of the following treatment regimes are offered in your organisation to HIV positive
individuals diagnosed with latent TB infection?
(Select all that apply)
6 months of isoniazid
9 months of isoniazid
3 months of rifampicin and isoniazid
Other (please specify): (free text box)

Oo0Ogano

35. With reference to your previous answer, please comment on which treatment regime is
preferred in your organisation, and why

(Provide only one response)

(free text box)

Survey end

36. Thank you very much for completing this survey.
(Select only one)
O Please take me to the end of the survey so that I can submit my answers

Question 44

Future screening plans

37. Upon which existing guidelines are you intending to base your future screening?

(Select all that apply)

O "British HIV Association guidelines for the treatment of HIV/TB coinfection" 2011

O NICE (National Institute for Health and Care Excellence) "Clinical diagnosis and management
of tuberculosis and measures for its prevention and control" 2011

International guideline (please specify which in the free text box)

Planning systematic screening but not using any specific guideline

Planning ad hoc screening only

Other (please specify): (free text box)

oooaad

Future screening plans 2
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38. Which screening strategies for the diagnosis of latent TB infection will be planned for use in
your organisation?
(Select all that apply)
Mantoux testing alone
QuantiFERON Gold In-Tube test alone
T-SPOT.TB test alone
Mantoux and sequential QuantiFERON Gold In-Tube test only if the Mantoux test is negative
Both Mantoux and QuantiFERON Gold In-Tube test irrespective of the result of the Mantoux
Mantoux and sequential T-SPOT.TB test only if the Mantoux test is negative
Both Mantoux and T-SPOT.TB test irrespective of the result of the Mantoux
QuantiFERON and sequential T-SPOT.TB if QuantiFERON is negative or equivocal
T-SPOT.TB and sequential QuantiFERON if T-SPOT.TB is negative or equivocal
Both QuantiFERON and T-SPOT together
Mantoux, QuantiFERON and T-SPOT.TB together
Unsure
Other: (free text box)

Ooo0Oo0o0OoOOooOoOooOoooOoao

39. If you wish, please comment further on the screening strategies which are planned in your
organisation

(Provide only one response)

(free text box)

Future screening plans 3

4(0. Which of the following treatment regimes will your organisation offer to those HIV positive
individuals diagnosed with latent TB infection?

(Select all that apply)

O 6 months of isoniazid

O 9 months of isoniazid

O 3 months of rifampicin and isoniazid
O Other : (free text box)

41. If you wish to, please comment on which treatment regime is planned for use in your
organisation, and the reasons why

(Provide only one response)(]

(free text box)

Survey end

42. Thank you very much for completing this survey.
(Select only one)
O Please take me to the end of the survey so that I can submit my answers

Survey end Question 44

43. Thank you very much for completing this survey.
(Select only one)
O Please take me to the end of the survey so that I can submit my answers

Comments
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44. We welcome all comments about latent TB screening, either in your organisation, or in
general. Please submit your responses. It may take take a few seconds to register your responses.
(Provide only one response)
(free text box)
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Appendix 2. Patient questionnaire

Study number (%] University of

Vi
HAB EANT

v Leicester

Questionnaire on latent TB testing and treatment

Please read the leaflet entitled “Latent tuberculosis (TB) testing” first.

We are doing a study to find out what people think about being tested for latent
(dormant, sleeping) TB, and whether they would take treatment if it was
recommended to them. We are asking all the patients attending our clinics what they
think about this. We will use the information that people give us to try and work out
what kind of tests and treatment should be offered to other people in the UK.

We are interested in your opinions and invite you to complete this questionnaire.
Completing the questionnaire is entirely voluntary and you do not have to put your
name on the questionnaire. If the results are published then it will not be possible to

identify anybody who has completed the questionnaire.

Your completed questionnaire will be held securely at the Leicester Royal Infirmary,
and only the doctors and nurse involved in the study will have access to it.

None of your answers affects any care that you currently receive from the clinic.

Please ask if you would like more information about this questionnaire.

If you are happy to take part in this study then please complete the questions below.
Your opinions are important to us and we aim to improve our service to you and
others.

If a translator was used to assist in completing this questionnaire, please write which
language was used for translation

The next questions are about the blood test to see whether you have latent TB

122



Please tick one answer to indicate how strongly you agree or disagree with the

statement

Strongly | Agree | Uncertain | Disagree | Strongly
agree disagree

1 | I planto accept a blood test for latent TB
(Taken at the same time as other blood tests
in clinic)

2 | Itisimportant that | have a blood test for
latent TB

3 | Itisimportant that | know whether | have
latent TB or not

4 | Iam at risk of having caught TB in the past

5 | I'want to know whether | have latent TB

6 | My clinic doctor would expect me to be tested
for latent TB

7 | Other people attending the clinic would
expect me to be tested for latent TB

8 | I know people who would be prejudiced
against me if | had a test for latent TB

9 | Other significant people in my life would
expect me to be tested for latent TB

10 | I would feel able to tell my doctor if | did not
want to have a test for latent TB

11 | Itis up to me whether or not to have a test

for latent TB
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The next questions are about the treatment you may be offered if you are diagnosed

with latent TB

Please tick one answer to indicate how strongly you agree or disagree with each

statement

Strongly
agree

Agree

Uncertain

Disagree

Strongly
disagree

12

| plan to take treatment for latent TB if it is
recommended to me by my doctor
(usually 4 tablets a day for 6 months)

13

| am at risk of developing active TB

14

It is important for me to have treatment if |
have latent TB

15

| want to have treatment for latent TB

16

My clinic doctor would expect me to take
treatment for latent TB if she/he
recommended it

17

Other people attending the clinic would
expect me to take treatment for latent TB

18

Other significant people in my life would
expect me to take treatment for latent TB

19

| know people who would be prejudiced
against me if | took treatment for latent TB

20

| am confident that | could take the tablets
every day for 6 months

21

Knowing the possible side effects of the
tablets makes it more difficult for me to
decide about taking the treatment

22

It is up to me to decide whether or not to
have this treatment

23

| would feel able to tell my doctor if | did not
want to have this treatment

24

Being pregnant or trying to get pregnant
makes it more difficult for me to decide about
taking the treatment

(leave this question blank if not applicable)
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25. Age

27. Ethnicity (please tick one box)

White

British

Irish

Any other White background

Mixed

White and Black Caribbean
White and Black African
White and Asian

Any other mixed background

Other Ethnic groups
Chinese
Any other ethnic group

28. Which is your first language (mother tongue)?

29. Country of birth

[

[ [ B I R

o d

26. Male O Female O

Black or Black British

Caribbean O
African O
Any other Black background O
Asian or British Asian

Indian O
Pakistani O
Bangladeshi O
Any other Asian background O
Prefer not to say O

30. If you were born outside of the UK, when did you move to the UK?

31. Have you ever been diagnosed with TB before? Yes O No O

32. If you have been diagnosed with TB before, were you given treatment for TB?

Yes [ No O

33. Have you had treatment for latent (sleeping, dormant) TB before?

Yes O No [

34. Do you know anyone who has had TB?

Yes [ No O

35. If you know someone who has had TB, who was it? (You don’t need to write their
name — just state whether it was someone in your family e.g. mother, husband, or a

work colleague, or close friend)

Please make any other comments you may have about latent TB testing or

treatment

Thank you very much for completing this questionnaire
Please discuss any concerns you have about latent TB with your doctor
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Appendix 3. Likert-scale questionnaire responses

Strongly Agree Uncertain | Disagree | Strongly
Agree Disagree
n n n n n

(%) (%) (%) (%0) (%0)
1. I plan to accept a blood test for 266/437 151/437 13/437 3/437 4/437
latent TB (Taken at the same time as (60.9) (34.6) (3.0) 0.7) 0.9)
other blood tests in clinic)
2. It is important that I have a blood 239/435 154/435 34/435 7/435 1/435
test for latent TB (54.9) (354) (7.8) (1.6) (0.2)
3. It is important that I know whether | 279/433 133/433 18/433 2/433 1/433
I have latent TB or not (64.4) (30.7) 4.2) (0.5) (0.2)
4.1 am at risk of having caught TB in | 51/422 56/422 204/422 72/422 39/422
the past (12.1) (13.3) (48.3) (17.1) 9.2)
5. I want to know whether I have 244/429 158/429 21/429 3/429 3/429
latent TB (56.9) (36.8) (4.9) 0.7) 0.7)
6. My clinic doctor would expect me 150/430 157/430 105/430 12/430 6/430
to be tested for latent TB (34.9) (36.5) (24.4) (2.8) (1.4)
7. Other people attending the clinic 81/428 84/428 186/428 55/428 22/428
would expect me to be tested for (18.9) (19.6) (43.5) (12.9) 5.D
latent TB
8. I know people who would be 38/424 61/424 139/424 116/424 70/424
prejudiced against me if I had a test 9.0) (14.4) (32.8) (27.4) (16.5)
for latent TB
9. Other significant people in my life 102/427 130/427 114/427 60/427 21/427
would expect me to be tested for (23.9) (30.4) (26.7) (14.1) 4.9
latent TB
10. I would feel able to tell my 191/434 204/434 22/434 10/434 7/434
doctor if I did not want to have a test (44) 47 5.D 2.3) (1.6)
for latent TB
11. It is up to me whether or not to 229/435 163/435 16/435 17/435 10/435
have a test for latent TB (52.6) (37.5) (3.7 3.9 (2.3)
12. I plan to take treatment for latent 241/431 156/431 25/431 6/431 3/431
TB if it is recommended to me by my (55.9) (36.2) (5.9) (1.4) 0.7)
doctor (usually 4 tablets a day for 6
months)
13. I am at risk of developing active 44/407 57/407 225/407 57/407 24/407
TB (10.8) (14) (55.3) (14) (5.9)
14. It is important for me to have 258/432 157/432 12/432 5/432 0/432
treatment if [ have latent TB (59.7) (36.3) (2.8) (11.6) (0)
15. I want to have treatment for 160/417 145/417 96 /417 9/417 7/417
latent TB (38.4) (34.8) (23.0) 2.2) (1.7)
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16. My clinic doctor would expect 187/431 201/431 35/431 6/431 2/431
me to take treatment for latent TB if (43.4) (46.7) 8.1) (1.4) 0.5)
she/he recommended it

17. Other people attending the clinic 103/429 130/429 139/429 42/429 15/429
would expect me to take treatment (24) (30.3) (32.4) (9.8) (3.9
for latent TB

18. Other significant people in my 156/425 162/425 70/425 25/425 12/425
life would expect me to take (36.7) (38.1) (16.5) 5.9 (2.8)
treatment for latent TB

19. I know people who would be 42/419 48/419 164/419 101/419 64/419
prejudiced against me if I took (10) (11.5) 39.1) (24.1) (15.3)
treatment for latent TB

20. I am confident that I could take 213/427 159/427 49/427 4/427 2/427
the tablets every day for 6 months (49.9) (37.2) (11.5) (0.9) (0.5)
21. Knowing the possible side effects 49/425 108/425 138/425 99/425 31/425
of the tablets makes it more difficult (11.5) (25.4) (32.5) (23.3) (7.3)
for me to decide about taking the

treatment

22. It is up to me to decide whether 191/430 199/430 15/430 16/430 9/430
or not to have this treatment (44.4) (46.8) (3.5) (3.7) (2.1)
23. I would feel able to tell my 195/429 206/429 17/429 9/429 2/429
doctor if I did not want to have this (45.5) (48) (4.0) 2.1 (0.5)
treatment

24. Being pregnant or trying to get 21/111 21/111 44/111 14/111 11/111
pregnant makes it more difficult for (18.9) (18.9) 39.6) (12.6) 9.9

me to decide about taking the
treatment (please leave blank if not
applicable)
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Appendix 4. Free text comments about LTBI screening

and treatment

Supportive of testing

It would help those with the disease to be treated

Prevention is better than curing

Testing is a must. Treatment is only a must if TB is found.

Testing for TB is an appropriate thing to do as this is a preventive measure for
illness and spread of TB

It is a good idea to be tested so that I know my position

Have done TB before and I don't mind having it done again. Is very good for
people to know about it

I want no iff I have TB

To my opinion I find it’s a very good thing for me to be tested TB

I think it is a very good thing to be tested for latent TB because that would stop
it spreading

Great that you are undertaking the initiative to test patients — thanks

It is good to have tested for TB because are moving every day you don't know
who got it

It good to be trated if they found it

Good idea!!! Especially as my temperature seems to rise at night

I feel it is important to get treatment against TB during its latent stage to avoid
or reduce lung damage or spreading the others hence adding the costs on NHS
bill

Thanks for giving nice opportunity

Thank you for working on TB. Coming from Sub Saharan African I've seen its
edvastating effects. Thank You

It should be compulsory and so should HIV test if it has to be combated

I have had TB tests before but it would be good to find out that I am clear of any
B

The testing is good, feel all questions right

Good to have one

I personally think it should not be optional, everyone who attends clinic must be
tested

It is very important to be tested on every possible illness/disease

It is such a good idea for you to offer this test and treatment if needed

I am willing to get tested

If I've got it I expect to be treated and I'd agree to be, if not then great!

I think it is good being tested

I think it will important to me to know if I have got latent TB so I can get
treatment for it Earlier!

This is a really good project, cause it can help us

I would like to say thank you very much for offering me a TB blood test

I believe that it is important to know the risk of infection to all and the honest
medical treatment to combat disease and educate

Will be happy to take the treatment if [ have TB
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e This is a goodpractice to do this test well done.
e It is good to know if you have or not, so that you will be giving the treatment,
also to not affect people

Wanting to know more

e [ am not sure what latent TB is and is there any difference between TB and
latent TB

e Would want to know more

e IfI take the vaccine which I believe I did, can I still get it? How long does the
vaccine last for?

e Is this all at once [in reference to treatment] spread throughout the day? What
about interactions

e [ have no knowledge of this treatment and therefore no information on its side
effects

e I do feel that while I have answered 'uncertain' to many questions, much would
need to be discussed in person before any treatment regime. The test I have no
issues with

e Testing is OK. Is testing positive then I would need more informsation on
possible side effects and if dormant what are the chances of break out

e What are the side effects of the drugs for treatment of TB

¢ [ have no opinion on the side effects of TB treatment because I have no
information about it

e [ am not sure I know what TB is or the side effects of any medication

e Need to know about the latent TB please

e Ifone tests positive for latent TB, how long does it take for it to become active
if one doesn't get medication and is it a fatal disease or not??

Concerns about testing or treatment

e Ifitis not a disease which spreadys quickly, I don't see the importance of having
treatment and medication

e Need time to think about it

e See no reason why it should be made compulsory

¢ Do not understand/believe in latent TB bussiness. If you had TB previously and
treated with full course with no break.

General comments

e [ have come across patients suffering from TB and have them care, toileting,
bathing and many more. I worked as Health Care Assistant for more than 10
years

e [ suffer from peripheral neuropathy (side effects of my anti-retroviral drugs)
which causes me a lot of pain in my hands and feet

e Working in a college would provide a greater risk of contracting TB (multi-
cultural environment)
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I have travelled to South America (Colombia) several times which I believe is
an at risk country for contracting TB

I was tested for TB at Wexham hospital in 2006 when I fell ill but it turned out
to be cancer and I tested HIV positive

No comments all good

Signature

I just hope I have not got TB

I was tested for TB after that (negative)

Side effects (vomiting) and meds taking at present for HIV

As I have Hep C I am concerned of the effect of treatment on my liver. Also I
understand that as I have been cured of TB as a child I have immunity

I didn't even know there was a 'latent state' of TB

Because they didn't have treatment, they ended up dying

Never heard of it, this is my first time

Father has been told he 'may have' latent TB

This is my first time to read about latent TB

I took injection for TB when I was little

I don't know much about latent TB but I am former patient of active TB

Was told I ad TB event hough all the test results and scans did not confirm that.
I took the treatment for 6 months but the symptoms that made the Dr to say |
had TB is still there, i.e. a lump on the right side of my neck.

I have been tested by Helena @ LRI 12.5.1
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