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Preface

Tuberculosis, or TB, is one of man’s oldest foes and for centuries among the most feared. One
of the triumphs of modern medicine has been the development of vaccination and medication
capable of combating this ancient disease, and it now rarely troubles the thoughts of those born
into modern Western society. Yet TB remains capable of exciting occasional major concern, for
example when reports of local outbreaks emerge, and this continuing wariness is appropriate.
Although TB notifications fell steadily for most of the twentieth century, this fall was not
maintained in the last decade. Some racial groups have much higher TB incidence than others
and, irrespective of ethnicity, the disease is more common in those in deprived social
circumstances. Moreover, there are huge reservoirs of TB elsewhere in the world, with the
additional spectre of growing pockets of infection resistant to available treatment. For all these
reasons it is still necessary to focus attention on the optimum management of TB, and that is
the purpose of this guideline.

The guideline has been commissioned by NICE as a successor to the British Thoracic Society’s
TB guidelines, which have been used with great benefit for many years as the principal source
of advice on TB management in the UK. The scope of the guideline is unusually wide, and we
were obliged to divide the work between two separate guideline development groups, one
covering diagnosis and management, the other prevention and control. Both groups used what
has become our standard methodology, first identifying the key aspects of the disease and then
searching out and appraising the best relevant evidence. In some areas, particularly those
around prevention and control, it has been unusually difficult to find strong evidence. In all
cases the guideline groups have attempted to produce practical recommendations, however
much or little evidence they had to work on. In addition, great efforts were made to link the
advice contained in the guideline to that available from other sources, in particular advice from
the Joint Committee on Vaccination and Immunisation.

Although TB will not affect the majority of the UK population, some of the recommendations
in the guideline will do so. For years, all secondary school children have been given Bacille
Calmette-Guerin (BCG) vaccination through the schools programme. The current
epidemiology of TB in the UK suggests that this is inappropriate and that vaccination efforts
should be targeted towards those most at risk, with a change in emphasis towards offering BCG
to neonates. This will bring challenges for implementation, and this is not the only
recommendation in the guideline which will do so. Directly observed therapy is not necessary
as a routine, but is appropriate in those unlikely to adhere to the required treatment regime.
This will necessitate careful risk assessment. The guideline also recommends that all people
with TB should have a key worker to help educate and promote treatment adherence. These
measures are important to the individuals with TB and to the wider community since effective
management of patients and contacts is critical to avoiding the development and spread of
drug-resistant TB.

The two guideline development groups have each had to meet their own challenges in the
development of this document. Their sincere desire to get the best for patients with TB has been
evident to those of us involved in the administration of the project, and we are grateful to them
for this commitment as well as their expertise. Particular thanks are due to the clinical advisor,



Peter Ormerod, who sat on both groups. I believe their efforts have resulted in a comprehensive
and authoritative guideline, which should serve the NHS well in the short and medium term
and provide a firm basis for future development and improvement in TB management.

Dr Bernard Higgins MD FRCP
Director, National Collaborating Centre for Chronic Conditions
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12.8.6

Chest X-ray abnormalities were associated with an increased risk of subsequent diagnosis of
active TB (RR 6.78, p=0.005). (3+)

Health economic modelling

A decision analytic model was used to estimate the cost-effectiveness of alternative screening
algorithms for new entrants from high-risk countries. The economic model was based on an
initial algorithm which included initial screening for active disease using a symptom checklist
with clinic follow-up for suspected cases, and skin testing for detecting latent infection in new
entrants aged 35 or younger. It was assumed that prophylaxis would be offered to those with
positive skin tests, and no active disease, and that BCG vaccination would be offered to people
with a negative skin test and no evidence of prior BCG. The model included assumptions about
the attendance and treatment concordance rates. We then estimated the cost-effectiveness of
variations to the screening algorithm, and the overall cost-effectiveness of the algorithm as a
function of the prevalence of active and latent TB in the cohort, and the future incidence for
people with/without latent infection at the time of screening.

The model used a simple decision tree approach, assuming a fixed number of secondary cases
per primary case, rather than modelling the dynamics of transmission within the population.
The results should thus be treated with caution. Caution is also required because of
considerable uncertainty over various data inputs and assumptions, and also because of likely
variation in programme effectiveness and costs in different areas. As far as possible, the model
was based on best available empirical evidence. However, no data were available for some key
parameters, so judgement from GDG members was used to estimate likely ranges of values.

It is important to recognise that the model does not take account of other potential benefits of
screening — for example, community-based screening may act to introduce new entrants to
local health services, and as a screen for other possible health problems. The model also does
not take account of other ways in which screening and treatments could be better targeted. For
example, the decision to offer prophylaxis could be informed by individuals’ likely exposure to
TB, risk factors for developing active TB, and/or evidence of latent infection from X-ray.

Cost-effectiveness of prophylaxis for suspected latent infection

The economic model suggests that prophylaxis is not cost-effective in the context of new
entrant screening. Using the base case assumptions, the estimated incremental cost per QALY
gained for including prophylaxis in the new entrant screening algorithm was nearly £400,000.
This result was robust to variation in the model parameters.

Cost-effectiveness of BCG for TST-negative new entrants

The model predicts that BCG vaccination is cost-saving for the NHS in the context of new
entrant screening. Removing vaccination for TST-negative new entrants from the new entrant
screening algorithm would lead to a cost increase of £20,000 and a QALY loss of 1.8 per 100,000
screened, under the base case assumptions.
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Symptom checklist vs. chest X-ray for detecting active disease

The cost-effectiveness of initial screening for active disease with a symptom checklist compared
with chest X-ray depends on their relative costs and accuracies. Under the base case
assumptions, the model suggests that although X-ray screening is more expensive, it leads to an
overall saving in NHS expenditure due the lower number of false positive results that is
predicted.

Interferon-gamma test vs. tuberculin skin test for latent infection

The model suggests that, despite its higher initial cost, interferon-gamma testing might be a
cost-effective alternative to skin testing if it is demonstrated to give a lower number of false
positive results. Under the base case assumptions, the model predicted that interferon-gamma
tests would be cost-saving in comparison with skin tests.

Cost-effectiveness of new entrant screening

At low levels of prevalent TB in the cohort tested, none of the screening algorithms was cost-
effective. The algorithm without prophylaxis achieves an ICER of £30,000 per QALY at a TB
prevalence of about 3%, and an ICER of £20,000 per QALY at about 4% prevalence. This is
relatively high compared with rates of disease found in many new entrant screening
programmes.

From evidence to recommendations

Current political policy aims for increasing use of chest X-ray screening for active TB prior to
entry to the UK. This excludes children under 11 and women who might be pregnant. This
NICE guideline addresses activities in the NHS, ie after arrival, and does not address services
provided at the port of arrival or in induction centres for asylum seekers. However, the first
consideration in screening is whether or not this pre-entry X-ray has been carried out and
results are available. Readers are advised to check for new developments in these policies when
interpreting the recommendations below.

The GDG were mindful of the legal restrictions on access to NHS services for overseas visitors,
and the difficulty this introduces for screening. The data on comparisons of methods of
screening is weak and does not show a clear best method. The GDG is aware of the rapidly
developing field of interferon-gamma testing for latent TB. Insufficient data is currently
available on its utility in this setting to recommend its routine use at this stage.

National surveys up to 1998 and continuous enhanced surveillance since 1999 show the highest
rates of TB in new arrivals. Some cases are found by X-ray screening at port of arrival, and some
by new-entrant screening soon after arrival, but most cases arise at least one year after initial
entry to the UK (see Appendix E for details).

The purpose of screening high-risk groups, such as arrivals from high-incidence settings
(defined as an incidence of 40 cases/100,000 per annum), and all asylum seekers, is threefold.

1. To detect cases with active disease, particularly respiratory, to enable treatment to be
given, and prevent secondary cases.
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2. To detect those with tuberculosis infection, particularly children, for whom treatment for
latent TB infection is appropriate.

3. To identify those with no evidence of tuberculosis infection who, if previously
unvaccinated, may benefit from BCG vaccination.

The health economics in this area clearly indicate that targeting screening activities on the new
entrants at highest risk of developing active TB is crucial if the screening is to be cost-effective
to the NHS. However, the data are very limited and further economic research is needed to
support policy in this area. The epidemiology shows that most cases of active TB in new
entrants develop some time after arrival in the UK. There are also policy changes under way in
terms of pre-entry screening for active TB. The GDG drafted the algorithm shown below to
reflect their consensus on screening new entrants.

In order to identify a subgroup of new entrants in whom risk of developing active TB is especially
high (and therefore testing for latent TB, and giving treatment for latent TB infection may
become cost-effective), the following criteria are given in the recommendation and algorithm:

e people aged under 16 (because they are at highest absolute risk over their whole lifetime,
and screening under-16s is current practice)

e people between ages 16 and 35 (inclusive), if they have come from sub-Saharan Africa
(because of very high rates of both TB and HIV, meaning the greatest possible gains from
treatment for latent TB infection or vaccination)

e people between ages 16 and 35 (inclusive), if their country of origin is outside sub-
Saharan Africa but has incidence >500/100,000.

The threshold of 500/100,000 was chosen because the health economic model shows cost
effectiveness when risk over the 15 years after entry to the UK exceeds 12%, which equates to
800/100,000. This estimate has some uncertainty (as detailed above), pre-entry rates will not
equate to post-entry, and the whole population may not reflect the health of migrants, therefore
the threshold is set somewhat lower.

The process of identifying new entrants for screening through port of arrival notification to the
local CCDC has limitations, and the recommendations therefore advise on different sources
which can be used. This is relevant to conditions other than TB, but is not currently practised
uniformly around the country, and therefore is specified here.

RECOMMENDATIONS

R106

Healthcare professionals, including primary care staff, responsible for screening new entrants”
should maintain a coordinated programme to:

e detect active TB and start treatment B
e detect latent TB and start treatment B
e provide BCG vaccination to those in high-risk groups who are not infected and

who are previously unvaccinated D(GPP)
e provide relevant information to all new entrants. D(GPP)

" In this guideline, new entrants are defined as people who have recently arrived in or returned to the UK
from high-incidence countries, as defined by the HPA; go to www.hpa.org.uk and search for ‘WHO country
data TB’.
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R108

R109

R110
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New entrant screening for tuberculosis should be incorporated within larger health
screening programmes for new entrants, linked to local services. D(GPP)

Assessment for, and management of, TB in new entrants should consist of the

following. D(GPP)

Q A chest X-ray for those who have not had one recently taken, unless they are younger
than 11 or are possibly pregnant.

O Clinical assessment for those with an abnormal chest X-ray.

O Risk assessment for HIV, including HIV prevalence rates in the country of origin, which
is then taken into account for Mantoux testing and BCG vaccination.

O A Mantoux test for people with normal recent chest X-ray who are:

— younger than 16, or
— aged 16-35, from sub-Saharan Africa or a country with a TB incidence greater than
500 per 100,000.
0 A Mantoux test for:
— children younger than 11 years
— pregnant women.

Q Interferon-gamma test (if available) if Mantoux test positive (6 mm or greater) in
someone who has not had BCG vaccination, or strongly positive (15 mm or greater) in
someone who has been vaccinated.

O Assessment for active TB if interferon-gamma test is positive; interpret chest X-ray first if
it is not contraindicated.

Q Treatment for latent TB infection for people aged 35 or younger in whom active TB has

been excluded, with a positive Mantoux test inconsistent with their BCG history, and a

positive interferon-gamma test (if this test was available), and who are:

— younger than 16, or

— aged 16-35, from sub-Saharan Africa or a country with a TB incidence greater than
500/100,000.

Consideration of BCG for unvaccinated people who are Mantoux negative (see section 11.4).

(]

Q ‘Inform and advise’ information for people who do not have active TB and are not being
offered BCG or treatment for latent TB infection.

See the algorithm in Figure 10 for further detail.

New entrants should be identified for TB screening from the following information:

e port of arrival reports D(GPP)
e new registrations with primary care B
e entry to education (including universities) D(GPP)
e links with statutory and voluntary groups working with new entrants. D(GPP)
Any healthcare professional working with new entrants should encourage them to

register with a GP. D(GPP)

Cross-referring:

For details of diagnosing latent TB, see section 5.1.
For details of diagnosing active TB, see section 5.2.
For details of BCG vaccination, see section 11.4

For examples of ‘inform and advise’ information, see Appendix F.
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Chest X-ray
taken
recently?

Age <11, Yes

| or possibly
Chest X-ra pregnant?
-ray
Yes No
Abnormal
TB service No Selected Yes
(diagnostic group?*
work-up)
Yes No
Had BCG?
'Inform and
advise'
information Mantoux test Vianoux toot

No

Mantoux
=15mm

Mantoux
=6mm

Consider BCG
(individual risk
assessment — see
footnotes* andt)

‘Inform and
advise'
information

Interferon-
gamma test

Consider
chest X-ray Ne aeien
but see
footnotet
Yes N
Abnormal?
TB service TB service
(diagnostic (chemoprophylaxis for
work-up) selected groups*)

This algorithm sets out the actions for screening new entrants (or people returning after a prolonged stay) to England or Wales from a
country with a high incidence of TB (as defined by the HPA; go to www.hpa.org.uk and search for ‘WHO country data TB’). It does not
apply to people who are known to be HIV-positive, who should be referred to an HIV team. People coming to the UK to work in healthcare
with either patient or clinical material contact should be screened in line with the ‘new NHS employees’ algorithm. It applies to dedicated
new entrant screening services, and therefore does not detail the systems for detecting new entrants, nor the clinic activities that follow.
Service providers with a different service model may need to adapt this to their individual processes.
* Select new entrants for further screening/action if they are any one of the following:

® age <16

e age 16-35 from sub-Saharan Africa or a country with incidence >500/100,000
T Timing of chest X-ray and/or BCG may be dependent on pregnancy status. Interpret existing chest X-ray if one has been taken recently.

Figure 10: Algorithm for new entrant screening
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Street homeless people

Clinical introduction

Deprivation has long been associated with tuberculosis. Much higher rates of tuberculosis
disease in street homeless people and hostel dwellers have been recognised for many
years>0233 Chest X-ray screening of homeless people attending a soup kitchen in London in
199334 showed 4.3% with X-ray changes suspicious of active tuberculosis of which 1.5%
(1,500/100,000) were confirmed as having bacteriologically confirmed active disease. The great
majority of such street homeless people in the UK up to the late 1990s were men of white
ethnicity, whose rate of tuberculosis from national data would normally be expected to be in

the range of 5/100,000 per annum.?%140

Methodological introduction

Studies that compared different methods of screening for latent tuberculosis infection and
active tuberculosis disease in homeless people in order to evaluate which method was most
effective were targeted.

Six non-analytic studies focused on different tuberculosis screening methods applied to
homeless participants. None of the studies reported the results of interferon-gamma
immunological testing in homeless people. Four studies’08-328:36,366 did not make
comparisons between the different screening methods they reported and were excluded.

Two studies®®”-3%8 conducted in the UK and the USA compared homeless people diagnosed with

active tuberculosis with their prior test results on symptom questionnaire, tuberculin skin test, and

chest X-ray. The studies were included despite having the following methodological limitations.

Q The number of people approached for screening and resultant screening uptake was not
clearly reported.

QO Not all tests were read and no explanation for this was provided.

(]

Some studies offered incentives to attend for screening, while others did not.

U

Those involved in collecting prospective data via interviews were aware of retrospective
findings that categorised subjects by clinical outcome.

It was not reported how screening tests were conducted and read and by whom.
Screening methods used did not show a combination of good sensitivity and specificity.
Uptake of screening varied between 40-90% at different sites.

Investigators did not state whether tests were performed blindly or independently.

U000 uUuo

Statistical significance testing was not done.

Evidence statements

Comparative effectiveness of symptom questionnaire, tuberculin skin test and
chest X-ray for detecting latent tuberculous infection

One retrospective study>®’ found that tuberculin skin testing was more effective in detecting
latent tuberculosis and eligibility for treatment for latent TB infection in homeless people than
either symptom questionnaire or chest X-ray. The evidence is presented in Table 37.
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Table 37 Summary of evidence: detection methods for latent TB

People with abnormal People with positive

symptom questionnaire tuberculin skin test People with abnormal Statistical NICE
scores results, Heaf grade 4 chest X-ray results significance grade
0/5 with Heaf grade 4 5/5 prescribed treatment 0/5 with Heaf grade 4 Not reported 3+

(0% sensitivity)

for latent TB infection (0% sensitivity)
(100% sensitivity)

Comparative effectiveness of symptom questionnaire, tuberculin skin test and
chest X-ray for detecting active tuberculous disease

Two retrospective studies,>®”2%8 did not find consistent evidence that any of the three screening
methods compared were more effective than the others in detecting signs and symptoms of TB
in homeless people subsequently diagnosed with active tuberculosis. Evidence is summarised in
Table 38 below.

Table 38 Summary of evidence: detection methods for active TB

N (%) TB disease cases N (%) TB disease cases N (%) TB disease cases Ref and
with abnormal symptom with tuberculin skin test with abnormal chest X-ray Statistical NICE
questionnaire scores positive scores results significance grade
2/10 (20) reported 1/10 (10) (7/10 cases did 8/10 (80) Not reported 367,368 3,
haemoptysis not have TST)

13/16 (81), sensitivity 81%,  11/16 (69), sensitivity 69%, 5/16 (31), sensitivity 31%, Not reported S67;368 3,
specificity 51%, PPV 23%, specificity 83%, PPV 42%, specificity 94%, PPV 50%,

NPV 94%

NPV 94% NPV 88%

PPV = Positive predictive value; NPV = Negative predictive value.

12.9.4 From evidence to recommendations
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The rate of TB in street homeless people is still high. This group is difficult to reach. Emphasis
should therefore be on active case finding, which may have to be done on an opportunist and/or
symptomatic basis. In urban settings, digital chest X-ray provides fast results for likely active
disease.

Simple incentives for attending screening, such as hot drinks or snacks, may be useful. Because
of the mobility of this group, tuberculin skin testing and interferon-gamma testing were felt to
be less useful generally, because people may move before test reading and are also not likely to
complete treatment for latent TB infection. The important role of the TB service was recognised
in promoting awareness of TB, and who to contact, among those working with homeless
people, including primary care professionals, and the social and voluntary sectors.

The GDG were unable to make a service configuration recommendation on the frequency of
screening in this group, given the lack of any evidence to guide them.



12 Active case finding

RECOMMENDATIONS

R111

R112

Active case finding should be carried out among street homeless people (including those
using direct access hostels for the homeless) by chest X-ray screening on an opportunistic
and/or symptomatic basis. Simple incentives for attending, such as hot drinks and snacks,
should be considered. D(GPP)

Healthcare professionals working with people with TB should reinforce and update
education about TB, and referral pathways, to primary care colleagues, social workers
and voluntary workers who work with homeless people. D(GPP)

Cross-referring:

For details of diagnosing active TB, see section 5.2.
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13.1

13.1.1

13.1.2

13.1.3

13.1.4

Preventing infection in specific settings

Healthcare environments: new employees

Clinical introduction

Studies in the late 1980s suggested that the incidence of TB in healthcare workers, with the
369

0

general exception of mortuary workers, was no higher than that of the general population.
More recently however a study found a twofold increased risk among healthcare workers.>°
Also more recently the NHS has been recruiting staff, particularly nurses, from developing
countries with a high incidence of tuberculosis. This is acknowledged as an essential area for
improvement in the 2004 Chief Medical Officer’s TB Action Plan? which gives as a goal: ‘achieve
comprehensive occupational screening of healthcare workers joining the NHS..

Methodological introduction

Studies on the prevention of TB transmission in newly employed staff in hospital settings were

370

sought. Only one non-analytic study”/” met the inclusion criteria.

Studies focusing on pre-employment screening measures to prevent and control the
transmission of TB in healthcare workers with HIV infection were also targeted. No evidence
was found, and hence there are no evidence statements for this area.

Evidence statements

TB prevention and control measures in pre-employment occupational health screening

370 reported on the following interventions for pre-

One retrospective non-analytic study
employment occupational health screening in West Midlands NHS hospitals:

e identification of new doctors eligible for TB screening

e identification of new doctors and nurses at risk for active tuberculous disease

e appropriateness of tuberculin skin testing for new employees.

Evidence is summarised in Table 39 overleaf.

From evidence to recommendations

This guideline is not intended to duplicate the guidance which was, at the time of writing, being
drafted by the Department of Health (‘Health clearance for serious communicable diseases:
new health care workers’).

The recommendations are also guided by the advice of the Chief Medical Officer to the NHS
in England to ‘achieve comprehensive occupational screening of healthcare workers joining
the NHS’?

There is a possibility that new employees in healthcare environments who have recently entered
the UK can miss out on the advanced level of screening given to new entrants. In this regard,
the recommendations refer the reader to the section of the guideline for new entrants.
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Table 39 Summary of evidence: pre-employment screening

NICE
Intervention Occupational health service pre-employment screening grade
Doctors eligible for Identified 7/14 (50) new doctors who developed active TB disease 3+
TB screening, N (%) during employment.
Healthcare workers at ¢ Did not act on evidence of TB transmission in newly appointed 3+
risk for active TB doctors, and found no evidence of TB transmission in newly-
disease, measured by appointed nurses.
Heaf test grade e 3/7 new doctors TST positive (grades 3-4) subsequently diagnosed

with active TB via self-referral with symptoms.
e Six new nurses TST negative (grades range 0-2) subsequently diagnosed
with active TB.

TST, Heaf test e [Inappropriately applied TSTs to 13/26 new employees. 3+
e Two without prior BCG vaccination were not tested and
developed TB disease.
e Nine with prior BCG vaccination were tested.
e 1/2 with unknown BCG status was tested.

Limitations in pre-employment screening techniques are reported in the evidence base.
Consequently, the GDG agreed that symptoms should be screened first, possibly by questionnaire,
as a way to identify any new staff who may have active tuberculosis. Chest X-rays are the first
choice of test for those with signs or symptoms.

For the majority of new employees without any signs or symptoms, resources should be used
effectively by carrying out an individual risk assessment and choosing screening techniques
accordingly. This is familiar current practice for many occupational medicine departments.

The recommendations aim to make sure that new employees are screened before commencing
work. It was noted that the NICE guideline cannot dictate screening techniques to non-NHS
agencies, and also that such screening may be carried out in other countries with attendant
difficulty in receiving documentation. However, the health risks associated with employing an
infectious member of staff were deemed to warrant a thorough check before they start work.

The evidence base does not support a significant departure from the details of the
recommendations in the BTS code of practice.®

Although the evidence is limited to hospitals, the recommendations are applicable to primary
as well as secondary care, and to ancillary as well as clinical staff.

RECOMMENDATIONS

R113

R114

Employees new to the NHS who will be working with patients or clinical specimens

should not start work until they have completed a TB screen or health check, or
documentary evidence is provided of such screening having taken place within the

preceding 12 months. D(GPP)

Employees new to the NHS who will not have contact with patients or clinical
specimens should not start work if they have signs or symptoms of TB. D(GPP)



R115

R116

R117

R118

R119

R120

R121

R122

R123

13 Preventing infection in specific settings

Health checks for employees new to the NHS who will have contact with patients or

clinical materials should include: D(GPP)

e assessment of personal or family history of TB

e symptom and signs enquiry, possibly by questionnaire

e documentary evidence of TB skin testing (or interferon-gamma testing) and/or BCG scar
check by an occupational health professional, not relying on the applicant’s personal
assessment

e Mantoux result within the last five years, if available.

If an employee new to the NHS has no (or inconclusive) evidence of prior BCG vaccination,
a Mantoux or interferon-gamma test (see section 5.1) should be performed. D(GPP)

Employees who will be working with patients or clinical specimens and who are
Mantoux negative (less than 6 mm) should have an individual risk assessment for
HIV infection before BCG vaccination is given. D(GPP)

Employees new to the NHS should be offered BCG vaccination, whatever their age, if they
will have contact with patients and/or clinical specimens, are Mantoux negative (less than
6 mm) and have not been previously vaccinated. See section 11.5 for more detail. D(GPP)

Employees of any age who are new to the NHS and are from countries of high TB

incidence, or who have had contact with patients in settings with a high TB prevalence should
have a Mantoux test. If negative (less than 6 mm), recommendations R117 and R118

should be followed. If positive (6 mm or greater), the person should be referred for

clinical assessment for diagnosis and possible treatment of latent infection or active

disease. D(GPP)

If a new employee from the UK or other low-incidence setting, without prior BCG
vaccination, has a positive Mantoux or interferon-gamma test, they should have a

medical assessment and a chest X-ray. They should be referred to a TB clinic for
consideration of TB treatment if the chest X-ray is abnormal, or for consideration

of treatment of latent TB infection if the chest X-ray is normal. D(GPP)

If a prospective or current healthcare worker who is Mantoux negative (less than 6 mm),
declines BCG vaccination, the risks should be explained and the oral explanation
supplemented by written advice. If the person still declines BCG vaccination, he or

she should not work where there is a risk of exposure to TB. The employer will need to
consider each case individually, taking account of employment and health and safety
obligations. D(GPP)

Clinical students, agency and locum staff and contract ancillary workers who have

contact with patients or clinical materials should be screened for TB to the same

standard as new employees in healthcare environments, according to the recommendations
set out above. Documentary evidence of screening to this standard should be sought

from locum agencies and contractors who carry out their own screening. D(GPP)

NHS trusts arranging care for NHS patients in non-NHS settings should ensure that
healthcare workers who have contact with patients or clinical materials in these settings

have been screened for TB to the same standard as new employees in healthcare
environments (see R113-R122). D(GPP)
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Pre-employment
questionnaire

No New

entrant*?

Yes

Chest X-ray
Suspicious
symptoms?
No Yes
Medical assessment,
chest X-ray
TB
clinic
No Yes
Normal?
No Working with Yes
patients or clinical
materials?
YeS_—prior BCG (scar or "¢
documented)?
Mantoux/IGT,
unless performed in past five years
Yes Mantoux or No
IGT
positive?
Medical assessment
No Suspicious Yes
symptoms or Risk assessment
circumstances
chest X-ray
normal

TB No ‘Inform and advise', TB Record refusals. | | Offer
clinic action consider treatment for clinic Notify BCG

latent TB infection

occupational health

* New entrants = people arriving in or returning to the UK from a high-incidence country (as defined by HPA website www.hpa.org.uk).

Figure 11: Algorithm for new NHS employees
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13.2.1

13.2.2

13 Preventing infection in specific settings

Cross-referring:

For details of diagnosing latent TB, see section 5.1.
For details of diagnosing active TB, see section 5.2.
For details of BCG vaccination, see section 11.5.

For examples of ‘inform and advise’ information, see Appendix F.

Healthcare environments: occupational health

Clinical introduction

TB is transmitted through the aerosol route. Hitherto, best practice in hospitals® has been that
patients with suspected pulmonary tuberculosis are initially admitted to single rooms, vented
to the outside, until their sputum status is known and risk assessments for infectiousness and
MDR TB are made. The risk assessment should also take into account the immune status of
other patients on the ward. These measures should greatly reduce the chance of transmission to

staff, but surveys of infection control practice show poor adherence.?”!

Readers should be aware of the Health and Safety Executive guidance in this area, ‘Biological
agents: managing the risks in laboratories and healthcare premises’ (available from
www.hse.gov.uk).

Methodological introduction

Studies on the prevention of TB transmission in staff currently employed in hospital settings
were sought. One cohort study and four non-analytic studies were found.

Five non-analytic studies from the USA233372-375 were excluded due to methodological

K371 while

limitations, presented in Appendix G. One non-analytic study from the U
methodologically sound, was excluded as it addressed the extent to which TB infection control
measures recommended by guidelines were applied in practice, but did not seek to evaluate the

effectiveness of recommended measures.

376 235,370,377,378

One cohort study’’® and four non-analytic studies reported evidence on the

following:

o effects of new infection control measures in reducing TB transmission in hospital workers

e the association between ventilation controls and tuberculin skin test conversion in
hospital workers

e effectiveness of occupational health screening for identifying cases of active tuberculous
disease in hospital workers

e effects of serial tuberculin skin tests in BCG vaccinated hospital workers.

Studies on screening measures to prevent and control the transmission of TB in employed
healthcare workers with HIV infection were also targeted. No evidence was found that met the
inclusion criteria, and hence there are no evidence statements for this area.
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13.2.3 Evidence statements

D> Effects of new infection control measures in reducing tuberculosis transmission in
hospital workers

Evidence statements are presented in Table 40.

Table 40 Summary of evidence: infection control measures

N (%) decrease in healthcare  Association/ Ref and

New infection control worker TST conversion rate statistical NICE
measures Population in response to new measures significance grade
1) Introduction of new Emergency department Baseline: 6/50 (12) vs. RR 5.9 (95%ClI 376 o4
respiratory isolation rooms.  staff (intervention group) 51/ 2514 (2) 2.7 to 13.1);
2) Ventilation with at least vs. other hospital workers absolute
25% fresh air in the work not benefiting from difference 10%
area. interventions (95%Cl 1% to
3) Laminar airflow from 19%).
staff to patients.
4) Plastic droplet shields Post-intervention: 0/64 vs. RR not calculable; 376 2+
for staff. 36/3000 (1.2) absolute difference

1.2% (95%Cl 1%

to 2%)
1) Higher diagnostic Susceptible healthcare Initial period 7/25 (28) to p<0.01 23534
suspicion for infectious TB.  workers on an HIV ward early follow-up 3/17 (18) to late
2) Stricter criteria for follow-up period 0/23
discontinuation of patient
isolation.

3) Stricter criteria for
patient adherence to
isolation procedures

and use of respiratory
protection when outside
isolation rooms.

4) Restriction of sputum
induction and aerosolised
pentamidine treatment

to isolation rooms.

5) Expansion of anti-TB
therapy to include at
least two more drugs.

6) Improvements to
negative pressure rooms.
7) Upgraded respiratory
protection for employees.
8) Improvement in speed
of return for diagnostic
tests.

>  The association between ventilation controls and tuberculin skin test conversion in
hospital workers

Evidence statements are presented in Table 41.

180



Table 41 Summary of evidence: ventilation

13 Preventing infection in specific settings

TST conversion rates Association/ Ref and
Association in healthcare workers statistical significance NICE grade
Ventilation in non-isolation Shorter time to conversion significantly Hazard ratio: 377 34
rooms and risk of latent associated with being in a non-isolation 3.4 (95%Cl 2.1 to 5.8)
TB infection room with less than two air exchanges vs.

a room with two plus air exchanges per hour.
Ventilation in respiratory isolation No significant difference in time to conversion Hazard ratio: 377 34+
rooms and risk of latent for isolation rooms with less than six air 1.02 (95%CI 0.8 to 1.3)
TB infection exchanges vs. those with six plus air

exchanges per hour.
Inadequate ventilation and risk Rates significantly associated with p<0.001 377 34
of latent TB infection in nurses inadequately ventilated non-isolation and
and housekeeping staff isolation rooms.
Inadequate ventilation and risk Rates significantly associated with p<0.001 377 34

of latent TB infection in
respiratory therapists

inadequate ventilated non-isolation and
bronchoscopy rooms.

>

13.2.4

Effectiveness of occupational health screening for identifying cases of active
tuberculous disease in hospital workers

One study?’? found that occupational health screening in West Midlands NHS hospitals
detected fewer cases of active TB in employees than self-referral or contact tracing exercises.

Over a three-year period occupational health surveillance detected one (3.8%) case of active TB
vs. 23 (88%) TB cases who self-referred with symptoms, and two cases (7.6%) detected via
contact tracing exercises. Statistical significance testing was not done. (3+)

Effects of serial tuberculin skin tests in BCG vaccinated hospital workers

One prospective study®’8 found that an initial TST, followed by a repeat TST administered one
week later to BCG vaccinated hospital employees resulted in an increased diameter of
induration for the repeat test relative to the first test when read at 48 hours. This was followed
by a decreased induration for the repeat test relative to the first at 72 hours.

Mean induration diameter was 7.1 mm for test 1 vs. 14.9 mm for repeat test at 48 hours (mean
change 7.8 mm; 95%CI 4.2 to 11.4 mm, p<0.001). There was no difference between the tests at
72 hours (mean induration diameter 9.5 mm at test 1 versus 9.7 mm on repeat test, mean
change 0.2 mm; 95%CI —4.0 mm to 4.4 mm, p=0.93). (3+)

From evidence to recommendations

The evidence base is not easily applicable to a UK NHS setting. Studies to assess the impact of
certain isolation and infection control procedures have been performed in North America, using
tuberculin skin test conversion (not performed in this context in the UK) as a marker of infection.
The population of staff on which these studies are performed is also generally not BCG vaccinated.

There is a duty on staff to report symptoms as part of protecting patients.®237%
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Annual reminders are appropriate as a regular intervention in selected staff members, and this
is best done at the same time as other annual reminders, for example influenza vaccination. In
staff in general, it was felt that the recommendations should promote awareness through
‘inform and advise” information.

RECOMMENDATIONS

R124

R125

R126

R127

R128

13.3

13.3.1

These recommendations set the standard for NHS organisations and therefore should apply in any
setting in England and Wales where NHS patients are treated.

Reminders of the symptoms of TB, and the need for prompt reporting of such
symptoms, should be included with annual reminders about occupational health
for staff who: D(GPP)

e are in regular contact with TB patients or clinical materials, or
e have worked in a high-risk clinical setting for four weeks or longer.

One-off reminders should be given after a TB incident on a ward.

If no documentary evidence of prior screening is available, staff in contact with patients
or clinical material who are transferring jobs within the NHS should be screened as for
new employees (see section 13.1). D(GPP)

The risk of TB for a new healthcare worker who knows he or she is HIV positive at
the time of recruitment should be assessed as part of the occupational health checks. D(GPP)

The employer, through the occupational health department, should be aware of the
settings with increased risk of exposure to TB, and that these pose increased risks to
HIV-positive healthcare workers. D(GPP)

Healthcare workers who are found to be HIV positive during employment should have
medical and occupational assessments of TB risk, and may need to modify their work
to reduce exposure. D(GPP)

Cross-referring:

For details of diagnosing latent TB, see section 5.1.
For details of diagnosing active TB, see section 5.2.
For details of BCG vaccination, see section 11.5.

For examples of ‘inform and advise’ information, see Appendix F.

Prisons and remand centres

Clinical introduction

In some countries the prison system acts as an amplification system for tuberculosis, with
infected inmates causing transmission both within the prison and also in the community after
discharge — either while still infectious or without adequate treatment and follow-up arrange-
ments (or both). TB in the prison system of England and Wales was not thought to be a
significant problem in the 1980s.38° Prisoners however are likely to disproportionately include
those with social and deprivation risk factors for TB (for example, social exclusion or drug abuse).



13.3.2

13.3.3

13.3.4

13 Preventing infection in specific settings

More recently, TB in prisons has increased and one community prison in London has been shown
to be involved with the transmission of TB in an ongoing isoniazid-resistant TB outbreak.>2°

The 2005 Chief Medical Officer’s TB Action Plan? sets improvements in prison care as one of
the essential activities to be undertaken in improving TB care: ‘achieve good coverage of
prisons, with arrangements in particular for rapid assessment of suspected cases, supervision of
prisoners’ TB treatment, and maintenance of uninterrupted care by liaising with the services in
their new area of residence prior to their release’. It also calls for strengthened surveillance of TB

in prisons.

Throughout this section, the guideline uses the following terminology: in the USA, jails mostly
house pre-trial detainees or inmates with short-duration sentences, whereas prisons house
sentenced inmates for longer durations. In the UK, pre-trial detainees are housed in remand
centres until completion of the trial and sentencing, while sentenced inmates are located in
prisons. Remand and sentenced prisoners are often mixed within local prisons. In all these
circumstances, those detained are referred to as prisoners.

Current practice

The review of current services shows that TB service providers either care for prisoners in
clinics, or go on prison visits. Prior to the integration of prison medical services into the NHS,
prisons would typically have arrangements for secondary care with one local hospital trust.
Excluding those that stated that there was no prison or remand centre in their area, about a
third cared for prisoners in clinics and a slightly higher proportion undertook prison visits,
although some of these were not routine.

Methodological introduction

Studies investigating whether there were effective strategies for the prevention and control of
the transmission of TB infection and disease in prisons were targeted. Two randomised

controlled trials?°®208 and four non-analytic studies®®1—3%* were found. However, two of
these38%384 were excluded due to methodological limitations presented in Appendix G. The

studies were all conducted in the USA in either prison or jail settings.

Evidence statements

Comparing strategies used in prisons to facilitate completion of prophylaxis in
prisoners released back into the community

Two RCTs20%208 compared :
e one TB education session vs. one TB education session plus a financial incentive
e one TB education session vs. one TB education session plus a financial incentive vs.
TB education sessions administered every two weeks for the duration of an inmate’s stay.

The evidence is presented in Table 42 overleaf.

183



Tuberculosis

Table 42 Summary of evidence: educational interventions in prisons

TB education

One TB TB education sessions
education session plus administered Association/ Ref and
Outcomes session control financial incentive  every 2 weeks statistical significance NICE grade
N (%) attendance at  7/30 (23.3) 8/31 (25.8) N/A NS 206 14
follow-up community OR 1.43 (95%CI 0.35
clinic appointment to 3.71, p=0.82)
25/104 (24) 42/114 (37) 40/107 (37) Adjusted OR (pooled 208 1
results for education
and incentive groups):
1.85 (95%Cl 1.04 to
3.28, p=0.04)
N (%) completed 2/31 2/30 N/A Not reported 206 14
prophylaxis
12/25 (48) 14/42 (33) 24/37 (65) p=0.02 20814
Over twice as Adjusted OR 2.2 208 14
likely to complete (95%Cl 1.04 to 4.72,
than control p=0.04)
group
Completion no Adjusted OR 1.07 208 14
different from (95%CI 0.47 to 2.4)

control group

P>  Strategies used to facilitate prevention and control of TB infection and disease
within prisons

381

One non-analytic study”®" investigated the use of screening strategies to detect TB disease in

incarcerated inmates.

The evidence is summarised in Table 43.

Table 43 Summary of evidence: detection of active TB in prisons

Prior history/ Routine TB Cases detected

TB symptom screening (TST by contact
Population reports and chest X-ray) tracing Statistical significance NICE grade
N (%) new inmates 13/53 (24) 39/53 (74) N/A Not reported 3+
N (%) longer-term 31/43 (72) 8/43 (19) 4/43 (9) Not reported 3+

inmates (= six months)

Over the five-year study period, entry screening of 87,518 new prisoners identified 53/55 (96%
sensitivity) TB disease cases in this group. (3+)

382

Another non-analytic study”®~ reported on the following screening procedures to detect TB

disease in new prisoners:
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e routine tuberculin skin tests
e routine chest X-ray tests

e use of isolation for prisoners with suspected TB disease.

The evidence is presented in Table 44.

Table 44 Summary of evidence: process of detecting active TB in prisons

Chest X-ray screening  Statistical NICE

TST screening period period significance grade
Detection of cases 8 (denominator not reported) 8/1,830 Not reported 3+
treated for TB disease, N
Average time to isolation  Exceeded 96 hours 24 hours or less* Not reported 3+
of suspected TB cases,
hours
Prisoners placed in 8/72 (11) 64/72 (89%)** Not reported 3+

isolation, N (%)

* Change in protocol from use of TST to use of chest X-ray screening eliminated the waiting period for reading TST results.
**Only 7/16 inmates ultimately met the case definition for active TB disease for both periods.

13.3.5

From evidence to recommendations

Other than limited data on measures to enhance treatment for latent TB infection in prisoners
in the USA, there was little good-quality data in this area. There was a small amount of data to
suggest that questionnaires are better than X-rays on initial screening, but that chest X-rays
were better for screening symptomatic patients during imprisonment.

It is important to raise awareness of signs and symptoms in prisoners, prison staff and
healthcare workers working in prisons and remand centres.

A lack of continuity of care over transfer between prisons and release to the community was
seen as a major barrier to treatment completion, and prison medical services should take
responsibility for having arrangements in place before either transfer or release.

There is a risk of drug resistance and the possibility of non-adherence, and accordingly DOT is
recommended for all prisoners and detainees.

In addition, there is a risk to prison staff, and a level of occupational health equivalent to that
of healthcare workers is recommended.

The current practice of taking three sputum samples within 24 hours for microscopy, including
a morning sputum sample is supported in the recommendations.

The GDG considered the possibility of screening and BCG vaccination in young offenders’
institutions, but agreed that the low number of cases that would be detected could not justify
this.
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RECOMMENDATIONS

R129

R130

R131

R132

R133

R134

Healthcare workers providing care for prisoners and remand centre detainees should
be aware of the signs and symptoms of active TB (see section 5.2). TB services should ensure
that awareness of these signs and symptoms is also promoted among prisoners

and prison staff. D(GPP)
Prisoners should be screened for TB by:

e a health questionnaire on each entry to the prison system, then D(GPP)
e for those with signs and symptoms of active TB, a chest X-ray, C
and three sputum samples taken in 24 hours for TB microscopy, including a morning

sputum sample (see section 5.2). D(GPP)
All prisoners receiving treatment for active or latent TB should receive DOT. D(GPP)

Prison medical services should have liaison and handover arrangements to ensure
continuity of care before any prisoner on TB treatment is transferred between
prisons. D(GPP)

If a prisoner is being treated for active or latent TB, the prison medical services should

draw up as early as possible a contingency plan for early discharge, which could happen
directly from a court appearance. This plan should include firm arrangements for clinical
follow-up and treatment monitoring in the intended district of residence, and should take
into account that there may not be a fixed residence arranged for the prisoner after release.
The prisoner should be given contact details for a named key worker, who will visit and
monitor the prisoner after release and liaise between services involved. D(GPP)

Prison service staff and others who have regular contact with prisoners (for example,
probation officers and education and social workers) should have pre- and

on-employment screening at the same level as for healthcare workers with patient

contact (see sections 13.1 and 13.2). D(GPP)
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14.1

Notification and enhanced surveillance

This chapter sets out the facts of national systems of data collection for TB, as co-ordinated and
reported by the HPA’s Centre for Infections. Recommendations are not made in this section;
readers are reminded that notification is a statutory requirement.

Tuberculosis surveillance

TB surveillance aims to provide information that can be acted on to prevent and control
tuberculosis. High-quality surveillance, as defined in the national TB Action Plan aims to
provide the information required at local, national and international levels to:

e identify outbreaks (and other related incidents) and guide immediate action

e monitor trends and measure the occurrence of disease and anti-TB drug resistance

e inform policy

e inform development of services, and

e monitor the success of the TB programme.

Surveillance should also aim to identify population characteristics that predispose to a higher
risk of infection and disease in order to appropriately target public health action and health
services.

Monitoring the prevalence of infections should be part of surveillance of TB. However, in
countries with low disease incidence, high immigration and generalised use of BCG, prevalence
surveys on TB infection are very difficult to perform and interpret. Therefore tuberculosis
surveillance is mainly based on morbidity associated with disease. It does however also include
mortality information (derived from cause of death certification) as annual notifications of
infectious diseases (NOIDs) deaths in residents of England and Wales (Office for National
Statistics).

Information for TB case reports is currently mainly based on statutory notifications (NOIDs)
implemented in 1913 and Enhanced Tuberculosis Surveillance (ETS) implemented in 1999.
Treatment outcome monitoring was implemented as part of ETS in 2002. Information on
tuberculosis isolates is based on MycobNet (Mycobacterial Surveillance Network) developed in
1994, which collates information on all isolates of M. tuberculosis complex confirmed at
reference centres for mycobacteriology, including species and drug susceptibility results. On a
yearly basis, data on TB cases reports from ETS are linked at national level with information
from MycobNet on initial isolates in order to improve the completeness of laboratory
information (including drug susceptibility results) among TB incident cases.

The case definition used to identify incident cases to be included in the reporting system
(NOIDs and ETS) is shown overleaf.

Tuberculosis surveillance is constantly evolving to reflect information needs at local and
national levels, and availability of new microbiological and information technology. Some new
systems are currently under development, including a national microbiological strain typing
database and a national TB incidents and outbreaks database (TBIOS), both of which are held
at the HPA’s Centre for Infections.
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14.2

14.3

All new tuberculosis cases (culture-confirmed cases and other than culture confirmed cases) should be
reported.

A culture-confirmed case is defined as culture confirmed disease due to M. tuberculosis complex
(M. tuberculosis, M. bovis or M. africanum).

A case other than culture confirmed is defined as a case, that in absence of culture confirmation,
meets the following criteria:

a) clinician’s judgement that the patient’s clinical and/or radiological signs and/or symptoms are
compatible with tuberculosis,

and
b) clinician’s decision to treat the patient with a full course of anti-tuberculosis treatment.

Persons receiving preventive chemoprophylaxis are not to be reported to NOIDs or ETS (but may be
reported by letter if this information is required locally for service audit or other purposes).

Statutory notifications of infectious diseases

It is a statutory requirement in England, Wales and Northern Ireland for the diagnosing clinician
to notify all cases of clinically diagnosed tuberculosis, whether or not microbiologically
confirmed. This statutory requirement for the notification of certain infectious diseases came
into being in 1891 and included TB from 1913. Notification must be made to the local ‘proper
officer) usually the CCDC. Regular returns are made by the proper officer to the Centre for
Infections where NOIDs data are collated.

The prime purpose of the NOIDs system is speed in detecting possible outbreaks and
epidemics, rather than accuracy of diagnosis. Since 1968 clinical suspicion of a notifiable
infection is all that is required, but if a clinical diagnosis of TB later proves incorrect it should
be denotified to the local proper officer. The data from this system is the most timely
information about TB cases available but is not the most comprehensive or reliable. The dataset
is very limited and errors are introduced through problems with removing duplicate entries and
excluding, through denotification, cases wrongly diagnosed as TB.

Enhanced Tuberculosis Surveillance in England, Wales and Northern
Ireland

ETS commenced on 1 January 1999 in England and Wales, and the following year in Northern
Ireland. Its aims are to continuously provide detailed and comparable information on the
epidemiology of tuberculosis, and to enable more precise estimates to be made of trends in
tuberculosis incidence in subgroups of the population. ETS is less timely than NOIDs but in this
system checking and de-duplication of cases is possible, providing a more accurate number of
cases reported as well as more detailed information on each case. The minimum dataset on each
case currently includes notification details and demographic, clinical and microbiological
information. Cases are reported by clinicians to local coordinators in HPU, then via HPA regional
units to the HPA Centre for Infections, Colindale. In most of the regions/countries ETS data are
collected through a paper form, entered at local level or at regional level, to then be imported into
a national database. The exact process varies according to the HPU or region. For example, in
London these data are collected through a internet-based register. ETS provides an annual
corrected analysis of reports by age, sex, ethnic group, country of birth, site of disease and region.
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14 Notification and enhanced surveillance

Treatment outcome monitoring in England, Wales and Northern Ireland

Outcome surveillance is an essential tool to determine the effectiveness of the national effort to
control TB by providing a valuable insight into the proportion of patients who either complete
treatment, die, experience complications resulting in changed or prolonged drug therapy, or
who are lost to follow-up prior to finishing treatment.

Tuberculosis treatment outcome surveillance is the last component of the ETS system and
began, following pilot work, in January 2002 on TB cases reported in 2001. Information on
outcome of treatment is collected on all TB cases reported at twelve months after starting
treatment, or after notification where the treatment starting date is not available.

MycobNet (UK)

The UK’s Mycobacterial Surveillance Network (MycobNet) was developed in 1994 in response
to the need for effective information on the antibiotic susceptibility profile of TB cases. A
specimen taken from the patient is tested at the local hospital laboratory and if found, or
suspected, to be mycobacteria is forwarded to one of seven regional reference centres for
mycobacteriology for further investigation.

Information gathered on isolates identified as M. tuberculosis complex (M. tuberculosis, M. bovis
or M. africanum) is collated through MycobNet at the HPA Centre for Infections, and includes
species, drug sensitivity results, and some demographic and clinical data. This information is
used to monitor trends in drug resistance in TB, and is also the basis of surveillance of M. bovis
disease in humans.
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15  Priorities for future research

Research recommendation 1

A diagnostic and qualitative study, assessing whether interferon-gamma tests are acceptable to patients
and more effective than tuberculin skin tests for:
e  predicting subsequent development of active TB , or
e diagnosing or ruling out current active TB
when undertaking TB screening in:
e new immigrants from high TB prevalence countries
e healthcare workers
e children in high-risk areas who missed neonatal BCG
e contacts of sputum smear-positive TB
e  HIV-positive patients.
This study should compare strategies of TST only, TST then IGT if positive, and IGT only.

Population * New immigrants from high TB prevalence countries.
e Healthcare workers.
e Children in high-risk areas who missed neonatal BCG.
e Contacts of sputum-positive TB.
e HIV-positive patients.

Intervention Interferon-gamma tests.
Comparison Tuberculin skin tests.
QOutcome Subsequent development of active TB. Qualitative patient acceptability outcome.

Research recommendation 2

A cluster RCT of DOT compared to self-administered treatment for latent and/or active TB should be
conducted in a UK population. This should be targeted at homeless people, and those with a history of non-
adherence, alcoholism, drug abuse or mental illness.

Population Homeless people, those with a history of non-adherence, alcoholism, drug abuse, or
mental illness.

Intervention DOT.
Comparison Self-administered treatment.
QOutcome Treatment completion, cure and relapse rates.
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Research recommendation 3

A study is needed of people found by new entrant screening (as set out above in 12.7) to be Mantoux positive
and interferon-gamma positive, to establish better estimates of the cost-effectiveness of screening and treat-
ment for latent TB infection in this population. This could identify factors predisposing people to developing
active TB so that more effective targeted treatment for latent TB infection programmes can be developed.

Population New entrants with latent TB infection.

Intervention Screening and treatment for latent TB infection.

Comparison Not applicable.

Outcome Risk factors for the development of active TB and the cost-effectiveness of screening

and treatment for latent TB infection (£/QALY).

Research recommendation 4

A case control study, comparing people who developed active or latent TB with those who did not, and
comparing the proportion vaccinated and the time since vaccination. The aim will be to derive improved
estimates of protective efficacy and duration of protection of the BCG vaccine.

Population Patients eligible to receive BCG vaccine (this could be neonates, contacts, healthcare
workers, new immigrants, schoolchildren).

Intervention BCG.
Comparison No BCG.
Outcome Development of active TB. Possibly the development of latent TB infection as

assessed by interferon gamma test (to avoid BCG effects on TST).

Research recommendation 5

A study to ascertain quality of life score estimates from those with TB disease and latent infection including
adverse treatment effects, using an appropriate, validated quality of life instrument. This will improve
economic decision-making throughout TB.

Population Those with TB disease or latent infection.

Intervention Quality of life instrument.

Comparison None.

Qutcome Quality of life score (single score estimate of health status).
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Research recommendation 6

Is contact tracing more effective (in terms of identifying cases of latent infection and active TB disease)
among household contacts, than among homeless contacts, of patients with confirmed TB disease?

Population Adult contacts of index case patients with confirmed:
e pulmonary smear-positive TB
e pulmonary smear-negative TB
® non-pulmonary TB.

Intervention Contact screening of household contacts.
Comparison Contact screening of homeless contacts.
Outcome Case yields for latent TB infection and active TB disease among screened contacts.

Research recommendation 7

Do port of arrival scheme referrals with incentives for attendance of screening identify more cases of latent
TB infection and active TB disease in comparison to port of arrival scheme referrals with no incentives for
screening attendance in the new immigrant population?

Population New immigrants from high TB prevalence (40+/100,000) countries.

Intervention Port of arrival referrals with screening attendance incentives.

Comparison Port of arrival referrals with no screening attendance incentives.

Outcome Case yields for TB infection and active TB disease in intervention and comparison
groups.

Research recommendation 8

Are incentives for attending chest X-ray screening more effective than no incentives in identifying cases of
latent TB infection and active TB disease in the homeless population?

Population Individuals in temporary accommodation, hostels, and street homeless.

Intervention Invitation with incentives to attend chest X-ray screening.

Comparison Invitation without incentives to attend chest X-ray screening.

Outcome Case yields for TB infection and active TB disease in intervention and comparison
groups.

Other potential research recommendations

These are other topics where evidence is lacking, and where new research could improve future

guidelines. They are not developed to the extent of the eight priorities above.

Q A multicentre RCT in patients with bacteriologically confirmed tuberculous meningitis,
comparing six to 11 months of chemotherapy with 12 months of treatment to ascertain if
different treatment duration affects mortality and residual disability.
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Q Effectiveness of skills training for TB key workers, eg in motivational interviewing
methods.

O An RCT of prisoners being treated for TB disease or latent infection who are discharged
early, to assess whether contingency plans are cost-effective and improve treatment
completion, cure and relapse rates.

0 Is contact tracing using one method (eg home screening and follow-up of contacts) more
effective than another (eg clinic-based screening and follow-up of contacts) in identifying
cases of latent infection and active TB disease among adult and child household contacts
of patients with confirmed TB disease?

Q What is the impact of screening casual (low exposure) vs. close (high exposure) contacts
of patients with confirmed TB on the yield of latent tuberculosis infection and active TB
disease cases?

O Does screening of patient contacts in the same hospital bay as a pulmonary smear-
positive index case of TB yield more cases of latent TB infection and active disease
compared to other patient contacts on the same hospital ward?

A number of studies were suggested in areas not addressed by guideline questions, therefore the

current evidence base for these areas is not known. These were:

e astudy investigating risk factors for adverse outcomes from tuberculosis (deaths, acquired
resistance and loss to follow-up)

e studies on patient and healthcare delay, to identify how to shorten the period of
infectivity of active cases

e adiagnostic study of the efficacy of interferon-gamma testing in confirming active non-
respiratory tuberculosis if other tests have remained inconclusive

e astudy on whether interferon-gamma tests are more effective than chest X-ray screening
for identifying cases of active TB disease in new immigrants undergoing TB screening.
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List of appendices

The appendices to this guideline are available on the RCP website at
www.rcplondon.ac.uk/pubs/books/TB/index.asp

They are:

A: Clinical questions and search strategies
Glossary
Unlicensed medicines
Scope
Summary of healthcare needs analysis
Examples of ‘inform and advise’ information

Details of excluded studies

Health economic models
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