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FIGURE 1

Chest x-ray of a
patient with active
pulmonary TB
showing
characteristic upper
lobe consolidation
with cavitation

are at increased
risk of TB?

TUBERCULOSIS (TB) IS ONE
OF THE LEADING GLOBAL
CAUSES OF MORTALITY.!

IT IS ESTIMATED THAT MORE
than 25% of the world population has
been infected, however only 10% of
infected individuals will ever develop
active disease.?

In the majority of exposed individuals,
the immune system either eradicates the
infection in its early stages or achieves a
degree of containment, resulting in the
bacterium entering a dormant state
known as latent TB infection (LTBI).
Active infection resulting in clinically

\WEhare the
Management
strategies?

significant disease occurs through
progression of primary infection or
through later reactivation of LTBI; this is
most likely to occur in the first few years
following infection, although late
reactivation can occur several decades
later, particularly in individuals who
become immunosuppressed through
disease or therapy.

There were an estimated 10.4 million
new TB cases globally in 2015. Worldwide
incidence and mortality have steadily
fallen since 2003.3 Although the UK
is alow incidence country with
arobust healthcare infrastructure, TB

0.1 should
contacts
e screened?

notifications in England and Wales rose
in the first decade of the 21st century,
reaching a peak of 8,371in 2011 before
falling to 5,859 in 2015.4° The bulk of
cases are among migrants: 73% of those
diagnosed with active TB in 2015 were
born outside the UK.

UK incidence remains significantly
higher than similar developed countries,
prompting a reorganisation of national
TB control as set out in Public Health
England’s Collaborative Tuberculosis
Strategy for England 2015.% NICE
published an updated guideline on TB
earlier this year” One aim of the 2016 »»
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guideline was to provide a comprehensive
resource for TB services incorporating all
the areas previously covered in NICE
clinical and public health guidelines.

TBis spread through inhalation of
respiratory droplets from patients with
active pulmonary or laryngeal TB;
infection can only be transmitted if
patients are producing sputum.

It is important to consider the risk
of both acquisition of TB and also of
progression to active infection.
Risk of acquisition is increased in people
who have come to the UK from high
incidence countries or who are bornin
the UK but come from high-risk ethnic
minority groups. Other risk groups in the
UK include those who are homeless, in
prison or who misuse drugs or alcohol.
Once infected, people who are

Risk factors for progression to active TB

@ HIV infection

® Excessive alcohol intake

@ Injecting drug use

® Solid organ transplantation

® Haematological malignancy

® Chemotherapy

® Jejunoileal bypass or gastrectomy
® Diabetes mellitus

® Chronic glucocorticoid therapy

@ Treatment with anti-TNF-alpha or
other biologic agents

® Chronic kidney disease or
haemodialysis

@ Silicosis

® Age under five years

immunosuppressed are at greater

risk of progression to active disease, see
table 1, below. One group at particularly
high risk are infants below the age

of 12 months who can develop rapidly
progressive and potentially fatal
infection. For this reason, it is important
for TB teams to be aware of infants who
may have been exposed to an infectious
case and to refer the child to paediatric
services as a matter of urgency.

ACTIVETB
Assessment of active disease
A clear distinction should be drawn
between the investigation of suspected
active TB and the detection of LTBI,
as the diagnostic and therapeutic
pathways differ significantly.

The presenting symptoms of active
TB are common in primary care
and as such a high degree of suspicion
is necessary to make the diagnosis.
Cough is the main symptom in
pulmonary disease but is not always
accompanied by sputum production.
Malaise, weight loss, fever and night
sweats are common to both pulmonary
and extrapulmonary disease. The
presence of such symptoms, particularly
in a patient with risk factors for TB,
should prompt further investigation.

For suspected pulmonary disease
the initial clinical assessment has not
changed in decades, with chest
radiography and the collection of three
deep respiratory samples for smear
microscopy and culture remaining the
standard of care, see figure 1, p21.
If the patient is suspected of having
active TB but is unable to produce a
sputum sample, GPs should refer the

patient to their local TB team for further
assessment, which may include an
induced sputum procedure or
bronchoscopy.

Recent laboratory advances have
improved the sensitivity and speed of
TB diagnosis, for example the use of
fluorescence microscopy;, rather than
traditional Ziehl-Neelsen staining,
for sputum smear examination.®

‘NAAT assays are
recommended only
in cases where
rapid confirmation
of TB and/or
rifampicin sensitivity
is important’

Additionally, molecular diagnostic
tests known as nucleic acid amplification
tests (NAATs) can be performed directly
on sputum, produce rapid results, and
have a significantly higher sensitivity
than smear microscopy. Some NAATs
are able to detect the presence of genes
signifying rifampicin resistance, a
valuable tool in the assessment of
potentially multidrug-resistant disease.®
However, in view of their cost NAAT
assays are recommended only in
situations where rapid confirmation of
TB and/or rifampicin sensitivity is
important, for example where there may
be a need for a large contact tracing
exercise or where multidrug resistance
is suspected.

Changes in NICE guidance on diagnosis and treatment of latent TB infection (LTBI) in household contacts and new entrants from high
incidence countries (incidence > 40 per 100,000 per year)

Recommendation NICE 2011 guidance NICE 2016 guidance

Index case site of infection All TB sites Pulmonary and laryngeal TB only
(household contacts only)

Age cut-off for screening <35 years <65 years

Preferred testing strategy

TST then confirmation of positive result with IGRA

TST alone in most cases

Definition of positive
test (mm induration)

26 mm if no BCG
215 mm if prior BCG

Mantoux

=5 mm regardless of prior BCG

Age cut-off for treatment of LTBI

<35 years

<65 years (= 35 years if concern about
hepatotoxicity)

TST= tuberculin skin test IGRA= interferon gamma release assay

thepractitioner.co.uk



key points

Dr Matthew Lockyer
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More than 25% of the world population has been infected
with tuberculosis (TB), however only 10% of those
infected will ever develop active disease. Clinically
significant disease occurs through progression of
primary infection or through later reactivation of latent
TB infection (LTBI); this is most likely to occur in the first
few years following infection, although late reactivation
can occur several decades later, particularly in individuals
who become immunosuppressed through disease

or therapy.

TB infection can only be transmitted if patients are
producing sputum. Risk of acquisition is increased in
people who have come to the UK from high incidence
countries or who are born in the UK but come from
high-risk ethnic minority groups. In 2015, 73% of those
diagnosed with active TB were born outside the UK.
Other risk groups in the UK include those who are
homeless, in prison or who misuse drugs or alcohol.

Once infected people who are immunosuppressed are at
greater risk of progression to active disease. Infants below
the age of 12 months can develop rapidly progressive and
potentially fatal infection. It is important for TB teams to
be aware of infants who may have been exposed to an
infectious case and to refer the child to paediatric services
as a matter of urgency.

A clear distinction should be drawn between the
investigation of suspected active TB and the detection

of LTBI, as the diagnostic and therapeutic pathways differ
significantly. Cough is the main symptom in pulmonary
disease but is not always accompanied by production of
sputum. Malaise, weight loss, fever and night sweats are
common to both pulmonary and extrapulmonary disease.

Initial clinical assessment with chest radiography and
the collection of three deep respiratory samples for
smear microscopy and culture remain the standard of
care. The management of active TB has not changed
significantly over many years. The most significant
changes in the 2016 NICE guidance relate to screening
for LTBI in individuals who are contacts of a patient with
active TB, or who are recent entrants to the UK from

a high incidence country. NICE recommends that only
contacts of patients with active pulmonary or laryngeal
TB be screened in order to focus resources on contacts
of the most highly infectious cases.

Standard treatment for LTBI is with three months of
rifampicin and isoniazid, or six months of isoniazid alone.
The former regimen is associated with reduced
hepatotoxicity and improved compliance. The isoniazid
only regimen is of value in patients where there is risk of
drug interactions with rifampicin: important interactions
occur with oral or implanted contraceptives, warfarin and
methadone, among many other drugs. The upper age limit
for offering to test and treat individuals for LTBI is now 65.

Management of active disease

The management of active TB has not
changed significantly over many years.°
Attempts to shorten treatment courses
using novel agents such as
fluoroquinolones have not yet been
successful.”

The standard regimen has two stages:
a two-month initiation phase involving
a four-drug combination of rifampicin,
isoniazid, pyrazinamide and ethambutol,
followed by a continuation phase of
rifampicin and isoniazid lasting at least
four months. In the initiation stage
ethambutol is included in case of drug
resistance and can be discontinued early
once there is confirmation of fully
sensitive disease. Fixed dose
combination tablets are available for
both the initiation and continuation
phases, and their use is recommmended
by NICE to aid compliance and reduce
pill burden.

Although the standard regimen is
generally well tolerated it can be
associated with serious side effects.
Isoniazid, rifampicin and pyrazinamide
have the potential to induce
hepatotoxicity, and patients should be
warned of this and advised to report
symptoms such as nausea, vomiting or
jaundice. Liver enzymes should be
measured before starting treatment,
however serial monitoring on therapy is
only indicated if there are abnormalities
at baseline.

Ethambutol can cause optic neuritis
so visual acuity should be measured
before starting therapy and the patient
should contact the TB team or their GP
if they become aware of any changes in
their vision. Symptoms such as rashes
and nausea are more common but
usually respond to symptomatic
measures.

LATENT TB INFECTION (LTBI)
Assessment of latent disease

The most significant changes in the 2016
NICE guidance relate to recommendations
on screening for LTBI in individuals who
are contacts of a patient with active TB,
or who are recent entrants to the UK
from a high incidence country, see table 2,
opposite.

The tuberculin skin test (TST) in the
form of the Heaf (now discontinued) or
Mantoux test has been used for decades
for the detection of LTBIl and was the
only test available until the introduction
of the interferon gamma release assays
(IGRAS) in the mid 2000s.

IGRASs are blood based in vitro tests
that measure T cell responses to specific
antigens of M. tuberculosis. As with the
TST, a positive reaction indicates

immunological memory of
mycobacterial antigens and acts as a
surrogate marker for LTBI. IGRAs are
more specific than Mantoux and are not
affected by prior BCG vaccination or
exposure to most non-tuberculous
mycobacteria.? Additionally, they are
not subject to the logistical constraints
of TST, with results potentially available
within 24 hours and no requirement for
a follow-up appointment for results to
be interpreted.

The drawback of IGRAs is their high
cost relative to Mantoux. As such, NICE
had previously recommended a strategy
of an initial Mantoux screening test
followed by a confirmatory IGRA in most
circumstances. However, the recent
guidance has returned to predominant
use of the TST on grounds of cost
effectiveness. In addition, the evidence
considered by the NICE guideline
development group supported a
change in the cut-off between a positive
and negative Mantoux test, such that a
positive result is now defined as an
induration of 5 mm or greater
irrespective of prior BCG vaccination.

‘NICE recommends
that only contacts
of patients with
active pulmonary
or laryngeal TB
should be screened’

Previously it was recommended that
household contacts of any patient with
active TB should be screened for latent
infection. The recent guidance
recommends that only contacts of
patients with active pulmonary or
laryngeal TB should be screened in
order to focus resources on contacts of
the most highly infectious cases.

Although this approach will in theory
result in fewer contacts being screened
with a higher proportion of contacts
being found to have LTBI, one potential
disadvantage is that we lose the
opportunity to identify people with LTBI
who may not have acquired infection
from the non-infectious index case in
question, but from a third party acting as
a common source. Conversely, the
reduction in the Mantoux threshold, and
increase in age cut-off for screening,
may increase screening workload.

It will be important to assess the impact
of these changes on future TB
epidemiology in the UK.
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Management of latent disease

Standard treatment for LTBI is with three
months of rifampicin and isoniazid,

or six months of isoniazid alone. The
former regimen is associated with
reduced hepatotoxicity and improved
compliance. The isoniazid only regimen
is of value in patients where there is risk
of drug interactions with rifampicin:
important interactions occur with oral or
implanted contraceptives, warfarin and
methadone, among many other drugs.

“The upper age
limit for offering to
test and treat
individuals for LTBI
is now 65 years’

One further significant change in LTBI
management relates to the age cut-off
for treatment of LTBI. In previous
guidance this cut-off was 35 years,
based on increasing risk of
hepatotoxicity and reducing efficacy
with increasing age. Notably, the upper
age limit for offering to test and treat
individuals for LTBI is now 65 years, with
the caveat that individuals aged 35 to
65 years should only be treated if there
is no concern about hepatotoxicity.

CONCLUSIONS

The expansion in the use of
immunosuppressive medications
exposes more individuals to the risk of
reactivation of LTBI. As suchit is
important that healthcare professionals
in frontline services are aware of the
local epidemiology and common
presenting symptoms of TB.

Clear referral pathways from GP and
emergency departments are required to
ensure possible cases of active TB are
assessed rapidly and treatment started
as soon as possible to minimise clinical
severity and public health impact.

Despite developments in novel
diagnostics it is important to bear in
mind that sputum samples and chest
radiography remain the mainstay of
diagnosis for suspected active
pulmonary disease.
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Useful information

RCGP Tuberculosis E-learning
http://elearning.rcgp.org.uk/course/info.
php?id=107
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