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Although Australia has a low incidence of tuberculosis, the
infection should be considered in patients with risk factors
or symptoms. GPs play an integral role in recoghising
tuberculosis and its various presentations, screening for
latent tuberculosis infection and identifying patients with
active tuberculosis disease for referral and treatment.

uberculosis is a significant issue worldwide. An estimated

1.7 billion people, or about 22% of the world population,

are infected with Mycobacterium tuberculosis, the airborne

pathogen that causes tuberculosis disease.! Most of those
infected will not develop active tuberculosis disease; a proportion
clear the infection and some develop latent infection, with the remain-
der progressing to active disease. Tuberculosis is predominantly an
issue of developing nations, with most of the 10.6 million notifications
of active tuberculosis and 1.6 million deaths in 2021 occurring in
lower income countries.'

Tuberculosis infection is present in the community in Australia,
with a notification rate of 6.9 cases per 100,000 in 2021 according
to WHO data.! Further, individuals may develop active tuberculosis
disease many years after contracting the infection overseas or domes-
tically in the past when prevalence rates were much higher.

GPs have an important role in recognising tuberculosis and its
RESPIRATORY MEDICINE TODAY 2023; 8(1): 4-13 various presentations, screening for latent infection and identifying
people with active disease and referring them to a public health unit.
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Tuberculosis infection is present in the community in
Australia, with a notification rate of 6.9 cases per 100,000
in 2021.

Most people infected with Mycobacterium tuberculosis will
not develop active tuberculosis disease; a proportion clear
the infection and some develop latent tuberculosis
infection (LTBI), with a 5 to 10% lifetime risk of progressing
to active disease.

Screening of people with risk factors for LTBI by tuberculin
skin testing or interferon-gamma release assay is an
important component of tuberculosis control; management
of LTBI involves chemoprophylaxis or clinical and

radiological surveillance.

Active tuberculosis disease most commonly presents as a
pulmonary infection or lymphadenitis but can involve any
organ system except the hair and nails.

Investigation for active tuberculosis disease includes
physical examination, chest x-ray, microscopy and culture
of sputum or other tissue for acid-fast bacilli, and molecular
testing.

Treatment of active disease requires multidrug therapy with
a patient-centred multidisciplinary approach.

individuals are not considered infectious to others.

« Incipient tuberculosis infection occurs when there are viable
M. tuberculosis bacteria but they alternate between periods of
dormancy, as in latent infection, and periods of slow metabolic
activity and replication, with no clinical symptoms, radiographic
abnormalities or microbiological evidence consistent with active
tuberculosis disease. Currently, no validated tools or biomarkers
are available to differentiate incipient tuberculosis infection from
latent infection.

« Subclinical tuberculosis disease refers to a state where
abnormalities are present to suggest viable bacteria (chest x-ray
changes, microbiological evidence) but the individual has no
clinical symptoms. M. tuberculosis may be cultured from
specimens, and some individuals may be infectious despite the
absence of symptoms. Subclinical tuberculosis can be detected
through chest x-ray screening as well as sputum screening in
close contacts of patients with tuberculosis.

* Active tuberculosis disease is defined as the presence of

continuum, with latent infection at one end and active disease at the symptoms and radiological or microbiological evidence of
other (Figure 1).*” Between these two disease states are differing M. tuberculosis infection. People with untreated tuberculosis of
stages of bacillary viability and replication. the respiratory tract are the source of transmission in essentially
« Latent tuberculosis infection (LTBI) is a state of persistent all new cases of tuberculosis infection and can infect up to
immune response to stimulation by M. tuberculosis antigens one-third of their household contacts.
with no evidence of clinically manifest active tuberculosis Factors that lead to transitioning between these disease states
(in terms of symptoms, x-ray changes or microbiological include host innate and acquired immunity as well as the metabolic
evidence). The bacilli are dormant and not replicating, and activity of the M. tuberculosis organism.>?
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Figure 1. Spectrum of tuberculosis disease and recommended diagnosis and treatment.

Screening for latent tuberculosis infection

Screening for LTBI is an important component of tuberculosis
control. About 5 to 10% of people with LTBI develop active tuber-
culosis disease over their lifetime, with the risk for developing active
disease dependent on bacterial, host and environmental factors.*$1
Further, in countries where the overall prevalence of tuberculosis is
low, such as Australia and New Zealand, reactivation of LTBI accounts
for most new cases of tuberculosis."! Detection of LTBl and treatment
of affected populations is therefore an important component of the
WHO End TB Strategy.*?

Who should be screened for LTBI?

Risk factors for developing active tuberculosis disease are shown in
Box 1. Patients at highest risk will most benefit from LTBI screening
and management. Immunological status is one of the most important
predictors of risk of progression from LTBI to active tuberculosis
disease.*" Factors affecting cellular immunity such as HIV infection,
solid organ or haematological transplantation, use of tumour necrosis
factor inhibitors, prolonged corticosteroid use, diabetes mellitus and
end-stage renal disease are all known to increase the risk of progres-
sion to active tuberculosis disease (Box 1).° Smoking is also considered
arisk factor for tuberculosis.""*
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Most guidelines recommend screening people born in high-burden
tuberculosis countries who possess one or more risk factors, in whom
preventive treatment is most likely to be of benefit.>!* In addition,
screening of people with occupational risk factors such as healthcare
workers is now common.

How should you screen for LTBI?

There is no gold-standard test for the diagnosis of LTBL. The WHO
recommends either tuberculin skin testing or interferon-gamma
release assay (IGRA) as part of a screening strategy for LTBL'>'¢ In
general, the IGRA is more commonly used in Australia and New
Zealand because of its practicality (only one visit is needed) and high
specificity for tuberculosis infection.

The tuberculin skin test (using the Mantoux technique) involves
the intradermal injection of tuberculin and measurement of a
delayed-type hypersensitivity response within a defined time inter-
val.'*!¢ The tuberculin purified protein derivative used for the
injection shares some homologous antigens with the Mycobacterium
bovis strain used in the Bacille Calmette-Guérin (BCG) vaccination
and some other nontuberculous mycobacteria, which can lead to
false-positive results. These are thought to be less common in the
decades after vaccination.'®"”
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1. Risk factors for developing active tuberculosis
disease in individuals with latent tuberculosis
infection®

Household contact of a person with pulmonary tuberculosis

Proven tuberculin skin test conversion or interferon-gamma release
assay (IGRA) seroconversion

Recent migration from a high-prevalence setting (within past
two years)

Age under 2 to 3 years
HIV infection

Solid organ or haematological transplantation

Lymphoma, leukaemia, head and neck cancer

Silicosis
¢ End-stage renal failure and dialysis

Immunosuppression, in particular:
- use of tumour necrosis factor inhibitors (high risk)
- use of systemic glucocorticoids (15 mg/day or more for
one month or longer)
- chemotherapy
¢ Diabetes mellitus

Underweight or malnourishment

Abnormal chest x-ray with apical fibronodular changes typical of
healed tuberculosis (not including granuloma)

Cigarette smoking

The IGRA blood test (e.g. QuantiFERON-TB Gold In-Tube and
T-Spot.TB test) uses antigens that are more specific to the M. tuberculosis
complex, the group of Mycobacterium species that can cause tuberculosis
in humans or other animals, such as Mycobacterium bovis and the
BCG strain. However, these antigens are shared with some
nontuberculous mycobacteria, including Mycobacterium marinum,
M. szulgai, M. flavescens and M. kansasii.® On balance, the IGRA is
more specific than tuberculin skin testing'**' However, both are com-
monly used in clinical practice.'*¢

As both tuberculin skin testing and IGRA testing rely on cell-
mediated immunity, they require a competent immune response to
reliably identify people with tuberculosis infection. For example, an
indeterminate IGRA result can occur when there is a high back-
ground interferon-gamma response to the negative control (e.g. in
acute illness or for unknown reasons) or a low interferon-gamma
response to the positive (mitogen) control (e.g. in immunosuppres-
sion). In these situations, the test might need to be repeated. If the
result is persistently indeterminate, an assessment of the probability
oflatent infection is required, and referral to a specialist tuberculosis
centre may be appropriate.

A key point to note is that both tests are likely to give positive
results indefinitely, even after appropriate treatment. Also, neither
of the screening tests for LTBI can distinguish between latent versus
active tuberculosis, and screening tests may even have negative results
in individuals with active disease.
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Figure 2. Symptoms and signs of active tuberculosis disease.

Assessment of patients identified by screening

In patients with a positive result on a tuberculosis screening test,
it is important to exclude active disease.” GPs should ask about
possible symptoms of tuberculosis, particularly chronic cough
(longer than one month), haemoptysis, night sweats, unintentional
weight loss and persistently enlarged lymph nodes. Tuberculosis
can affect any organ in the body other than the hair and nails
but most commonly presents as pulmonary disease, with lym-
phadenitis the most common extrapulmonary manifestation
(Figure 2).

Any unexplained symptoms must be taken seriously in a person
with epidemiological risk and a positive result on tuberculosis
screening. A chest x-ray should be performed to exclude subclinical
(asymptomatic) disease. If the patient has a cough or chest x-ray
changes, three consecutive sputum samples should be assessed for
acid-fast bacilli (AFB) by microscopy (smear) and culture (see below).
Referral to a specialist tuberculosis centre is often a requirement of
occupational screening for medical clearance.

If there are no signs, symptoms or radiological changes to
suggest active tuberculosis disease then the diagnosis is LTBL

Management of LTBI

There are two approaches to the management of LTBI:

« chemoprophylaxis with a course of preventive antibiotics
(e.g. rifampicin, isoniazid, a combination of these or weekly
rifapentine plus isoniazid)

+ atwo-year period of clinical and radiological surveillance,
involving six-monthly assessment of symptoms, physical
examination (particularly chest auscultation and

Downloaded for personal use only. No other uses permitted without permission.© MedicineToday 2023. https://respiratory.medicinetoday.com.au/rmt/april-2023

© PIKOVIT44/ISTOCKPHOTO.COM



2. Case study: a healthcare worker with a positive
result on tuberculosis screening

Mr KC is a well 40-year-old healthcare worker who recently migrated
from Indonesia to work as a nurse in aged care. He is prompted to
undergo tuberculosis screening by his employer, which yields a
positive interferon-gamma release assay (IGRA) result. He has no
symptoms or signs to suggest active tuberculosis disease, and his
chest x-ray is normal.

He is reviewed by the local tuberculosis control centre, where he is
diagnosed with latent tuberculosis infection. Given his recent arrival
(less than two years since possible exposure to tuberculosis) and
occupation as a healthcare worker, chemoprophylaxis is
recommended over surveillance.

Mr KC is treated with four months of daily rifampicin and completes
the course without any treatment intolerances or interruptions. No
further follow up is required and he is discharged from the clinic with
counselling about tuberculosis symptoms to watch out for.

3. Case study: a woman from a high-risk migrant
group

Ms LB is a well 26-year-old woman who came to Australia from Ethiopia
as a young child with her family and has not travelled overseas since.
She has not received the BCG vaccine. As a member of a high-risk
migrant group, she is screened for tuberculosis by her GP. A tuberculin
skin test gives a positive result. Her chest x-ray is normal, and she is
asymptomatic with no clinical evidence of active tuberculosis.

The GP refers her to the local tuberculosis control unit. There she is
diagnosed with latent tuberculosis infection and offered the choice of
chemoprophylaxis or clinical and radiological surveillance with serial
chest x-rays and physical examination every six months.

Given that Ms LB'’s exposure to tuberculosis is likely to be long ago,
and therefore reactivation risk is low (although not zero), she opts for
surveillance. Ms LB remains well and is discharged after completing
two years of surveillance, with counselling about tuberculosis
symptoms to watch out for.

examination of lymph nodes) and chest x-ray.

Given that only 5 to 10% of people with LTBI will develop
active tuberculosis disease over their lifetime, the choice whether
to offer chemoprophylaxis with its potential for adverse effects
needs to be informed by an assessment of the individual’s risk of
developing active disease.**!>?? The risk of progression from
latent infection to active tuberculosis disease is highest close to
the time of acquisition of the infection, with most of the risk
occurring within the first two years after initial exposure.” The
benefit of chemoprophylaxis is therefore highest in recently infected
individuals, recent emigrants from high to low tuberculosis-
burden countries and those with other risk factors for progression
(BOX 1).6,12,24—27

The Online TST/IGRA Interpreter is a useful tool to estimate an
individual’s risk of developing active tuberculosis (www.tstin3d.
com).?® This tool takes into account risk factors such as country of
birth, age at migration to a low tuberculosis-burden country and
risk factors for reactivation. A decision to start chemoprophylaxis
must also take into account the potential for adverse effects, which
is affected by age and comorbidities, and the potential for drug
interactions.

Case studies that illustrate decision-making about chemo-
prophylaxis in patients with LTBI are described in Box 2 and
Box 3.

How effective is chemoprophylaxis in preventing active
tuberculosis?

Trials of chemoprophylaxis in people with LTBI have shown a 60 to
90% reduction in the incidence of active tuberculosis compared with
placebo.**** Efficacy is mostly influenced by adherence rate. The
treatments are safe and well tolerated overall. Isoniazid-induced
hepatotoxicity is the main concern, with rates varying from 0.1 to
1% during treatment for LTBL*

What chemoprophylaxis options are available?

Options for evidence-based chemoprophylaxis regimens endorsed
by the WHO are listed in Table 1. Note that rifapentine is not yet
widely available for use in Australia. Potential adverse effects of
isoniazid, rifampicin and rifapentine are listed in Table 2.

The most commonly prescribed chemoprophylaxis regimens are
four-month daily rifampicin monotherapy (4R) and three-month
combination therapy with daily rifampicin and isoniazid (3HR). Reasons
for these choices include their shorter duration, which is usually pre-
ferred by patients, and lower rates of hepatotoxicity compared with six
to nine months of isoniazid monotherapy.

Adverse effects of these two regimens were similar in clinical trials,
although isoniazid tends to be avoided in older patients because of the
increased risk of hepatotoxicity in this group. Pill burden is also a
consideration; standard dosing for a patient weighing over 50kg
involves five pills daily for 3HR compared with two for 4R. Isoniazid
chemoprophylaxis s still required when drug interactions are a prob-
lem, especially in patients with immunosuppression, transplantation
or antiretroviral therapy.

Assessment for active tuberculosis
Investigations to order
Ifa patient is suspected to have active tuberculosis based on symptoms
and signs, it is important to request targeted samples for AFB smear
and culture. Patients with suspected pulmonary tuberculosis should
be encouraged to expectorate sputum samples for testing. Sputum
AFB testing is quick and inexpensive, and it is surprising how often
this simple test can yield results even in the absence of a cough. The
sensitivity and positive predictive value of a sputum AFB smear alone
are about 45 to 80% and 50 to 80%, respectively.’>**

A chest x-ray is important to determine whether there are radio-
logical changes. Typically, these include nodular opacities, cavities
(particularly involving the upper lobes), pleural or pericardial effusion
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Table 1. WHO-endorsed regimens for treatment of latent tuberculosis infection

Automated NAA rapid test systems are
available that can detect both M. tuberculosis

complex and the rpoB gene mutation, which

for 3 to 4 months Children, 15mg (range 10 to 20mg)

Drug regimen Dose per kg body weight Maximum dose . .. . .

— L suggests rifampicin resistance, and give results
Isoniazid alone, daily for | Adults, 5mg 300mg within two hours.*** Most laboratories perform
6to 9 months Children, 10mg (range 7 to 15mg) anautomated NAA rapid test on any new AFB
Rifampicin alone, daily Adults, 10mg 600mg smear-positive specimen. This test should also

be requested for AFB smear-negative samples

Isoniazid plus rifampicin, | Isoniazid:

daily for 3 to 4 months Adults, 5mg
Children, 10 mg (range 7 to 15mg)
Rifampicin:
Adults, 10mg

Children, 15mg (range 10 to 20mg)

Isoniazid, 300 mg
Rifampicin, 600 mg

when there is a high degree of suspicion for
active tuberculosis disease. The presence of the
rpoB mutation suggests rifampicin resistance,
which is an initial proxy for multidrug resist-
ance.* Detecting genotypic rifampicin resistance
at diagnosis allows earlier introduction of

Isoniazid:

Age 12 years and over, 15mg
Age 2 to 11 years, 25mg
Rifapentine:

10.0 to 14.0kg, 300mg
14.1to 25.0kg, 450mg
25.1to 32.0kg, 600mg
32.1t0 50.0kg, 750mg
>50.0kg, 900mg

Rifapentine plus
isoniazid, weekly for
3 months (12 doses)*

Isoniazid, 900 mg
Rifapentine, 900 mg

second-line antituberculous medications.*®
Automated NAA rapid testing is highly
sensitive and specific for tuberculosis. The test
performs better for AFB smear-positive samples,
with a sensitivity and specificity of 95 to 98%
and 98%, respectively, compared with 75 to
90% and 98 to 99% for AFB smear-negative
samples.”>*>* Because of this high sensitivity, a
negative NAA result foran AFB smear-positive

* Rifapentine is not currently widely available in Australia.

Geneva: WHO; 2018.%2

Adapted from WHO. Latent tuberculosis infection: updated and consolidated guidelines for programmatic management.

sample is reassuring and more likely to represent
a nontuberculous mycobacterial organism.
Be aware that NAA tests for M. tuberculosis

and hilar lymphadenopathy (see case study in Box 4).*** Be aware
that patients who are immunosuppressed are more likely to present
with disseminated disease.**** A CT scan is rarely required as part
of routine work up for pulmonary tuberculosis but should be con-
sidered if extrapulmonary symptoms are present.

Biopsy or fluid samples to investigate suspected tuberculosis should
be sent to the laboratory in saline rather than formalin for AFB smear
and culture. Tuberculosis testing can be performed on a wide range
of sample types, including urine, synovial and cerebrospinal fluid,
and biopsy specimens from lymph nodes, the gastrointestinal tract
and peritoneal and pleural tissue.” Granulomas seen in histopathology
samples should prompt consideration of tuberculosis as a potential
diagnosis.

Diagnosis of active tuberculosis

The diagnosis of tuberculosis is made on culture of M. tuberculosis or
detection of M. tuberculosis by nucleic acid amplification (NAA).
Conventional culture is the most sensitive way to detect mycobacteria,
with a sensitivity and specificity of 80% and 98%, respectively.***!
Sputum culture can detect as few as 10 bacteria per millilitre. This can
be a slow process as culturing the organism may take up to six to
10 weeks, although the average time to detection ranges from 11 to
25 days depending on the culture method.*>** The advantage of culturing
M. tuberculosis from a sampleis that it allows drug susceptibility testing
to guide management.

10 RespiratoryMedicineToday APRIL 2023, VOLUME 8, NUMBER 1

may give positive results in patients with pre-
viously treated tuberculosis because of residual genetic material.

Management of active tuberculosis
When a diagnosis of active tuberculosis is confirmed, baseline inves-
tigations should include HIV testing in all patients and hepatitis Band
Ctestingin those with epidemiological risk factors. Treatment requires
multidrug therapy with a patient-centred multidisciplinary approach.
Treatment is commenced as per local guidelines, which are typically
based on the WHO Consolidated Guidelines on Tuberculosis.”>*

Standard therapy for uncomplicated drug-susceptible pulmonary
tuberculosis and lymphadenitis commences with four drugs: isoniazid,
rifampicin, ethambutol and pyrazinamide. Recommended doses are
shown in Table 3.** The medications are rationalised when drug
susceptibility testing results become available, with ethambutol ceased
as soon as fully drug-susceptible disease is confirmed. Pyrazinamide
is then ceased after two months of treatment, completing the ‘intensive’
phase, after which the disease burden is typically significantly reduced.
Following this, the patient moves to the continuation phase with
isoniazid and rifampicin given for four months, to complete six months
of total therapy.” Longer courses are required for severe pulmonary
infection, tuberculous meningitis, vertebral osteomyelitis, disseminated
disease or drug-resistant strains.

Prompt initiation of treatment is important to reduce the trans-
mission of M. tuberculosis.>® 1t is widely theorised that a patient’s
infectious potential is significantly reduced after two weeks of effective
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Table 2. Potential adverse effects of standard antituberculous antibiotics

Drug Potential adverse effects Comments
Isoniazid * Raised transaminase levels (10 to 20%) * Risk of hepatotoxicity increases with age
* Hepatitis (0.6% monotherapy, 2.6% H+R) ¢ Pyridoxine (vitamin B6) is no longer routinely used
* Peripheral neuropathy because of limited benefit and potential for toxicity;
* CNS effects (fatigue, drowsiness, headache, depression/ 25mg daily is recommended for those with risk
neuropsychiatric) factors for neuropathy (e.g. diabetes, malnutrition, HIV
* Acne (especially in people of South East Asian background) coinfection, older age, pregnancy, alcohol abuse, CKD)
* Nausea, vomiting, diarrhoea * Pregnancy: TGA Category A (considered relatively safe
* Drug-induced lupus (rare) for treating active tuberculosis but risk-benefit ratio
for treating LTBI in pregnancy is less clear)
Rifampicin * Red-orange discolouration of urine and body fluids ¢ Flu-like syndrome more likely with intermittent therapy
* Nausea, vomiting, diarrhoea * Rifamycins decrease blood levels of oral and
* Thrombocytopenia, anaemia implanted hormonal contraceptives, warfarin,
* Flu-like syndrome (myalgia, arthralgia, fever, malaise, mild sulfonylureas, methadone, corticosteroids, some
haemolysis) cardiac medications and some antiretroviral
* Liver enzyme derangement (may be cholestatic or transaminitis) medications
(2 to 5%) * Pregnancy: TGA Category C (considered relatively safe
* Hepatitis for treating active tuberculosis but risk-benefit
* Rash including DRESS/hypersensitivity reactions ratio for treating LTBI in pregnancy is less clear)
e Significant potential for drug-drug interactions (CYP3A enzyme inducer)
* Bleeding attributable to hypoprothrombinaemia reported in
newborns and mothers when used in late pregnancy; prophylactic
vitamin K is recommended for both
Pyrazinamide e Arthralgia ¢ Causes elevation of serum uric acid
* Increased serum urate levels and gout ¢ Older people more prone to gastrointestinal
* Nausea, vomiting, diarrhoea side-effects and hepatitis
* Hepatitis (rare with daily doses less than 25 mg/kg) ¢ Pregnancy: TGA Category B2 (considered relatively
 Facial flushing safe for treating active tuberculosis; if necessary, can
* Rash be avoided by using extended course of other
* Photosensitivity antituberculous drugs)
« Difficulty with diabetes control
Ethambutol * Rash ¢ Visual disturbance risk is increased with longer
* Nausea therapy duration and higher dose; stop treatment
* Headache immediately if symptoms occur
* Optic neuritis (retrobulbar) * Monitor visual acuity and red-green colour
* Hypersensitivity reactions are rare discrimination (monthly)
* Increased serum urate level and gout ¢ Reduce dose in renal impairment
e Concurrent use of aluminium-containing antacids may decrease * Pregnancy: TGA Category A (safe to use)
ethambutol serum concentrations
Rifapentine * Red-orange discolouration of urine and body fluids ¢ Rifamycins decreases blood levels of oral and

* Nausea, vomiting, diarrhoea

* Thrombocytopenia, anaemia

Flu-like syndrome (myalgia, arthralgia, fever, malaise, mild
haemolysis)

Liver enzyme derangement (may be cholestatic or transaminitis)
(2 to 5%)

Hepatitis

Rash including DRESS/hypersensitivity reactions

Significant potential for drug interactions (CYP3A enzyme inducer)

implanted hormonal contraceptives, warfarin,
sulfonylureas, methadone, corticosteroids, some
cardiac medications and some antiretroviral
medications

¢ Pregnancy: available evidence is inconclusive or
inadequate for determining fetal risk when used in
pregnant women

Abbreviations: CKD = chronic kidney disease; CNS = central nervous system; DRESS = drug reaction with eosinophilia and systemic symptoms; LTBI = latent tuberculosis infection.
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Mrs CC is a 36-year-old previously well woman who migrated from the
Philippines 10 years ago. She presents to the emergency department
with several days of increasing haemoptysis, now large in volume
(50mL every one to two hours). She has had night sweats for one
week and subacute lethargy and weight loss for several months.

Her oxygen saturation is 90% on room air. A full blood count shows
microcytic anaemia with a haemoglobin level of 80 g/L (reference range,
120to 160 g/L). A chest x-ray shows bilateral upper lobe cavities with
multilobular nodular opacification (Figure 3). Chest CT with angiography
shows aneurysmal dilatation of pulmonary vessels adjacent to a large
right upper lobe cavity (Rasmussen aneurysm). This is treated with
endovascular embolisation, and the haemoptysis decreases.

Three consecutive sputum samples are sent for mycobacterial
testing. Smears show 3+ acid-fast bacilli. Automated nucleic acid
amplification (NAA) rapid testing has positive results with no genotypic
rifampicin resistance detected, confirming a diagnosis of infectious
cavitary pulmonary tuberculosis.

Mrs CC begins treatment on the standard four-drug regimen with
isoniazid, rifampicin, pyrazinamide and ethambutol. Culture of her
sputum samples later shows fully drug-susceptible Mycobacterium
tuberculosis, and ethambutol is ceased. Repeat sputum testing after
two months of treatment shows culture conversion, and she is
considered cured on completion of six months of treatment.

4. Case study: a young woman with cough, fever and haemoptysis

Figure 3. Chest x-ray showing extensive bilateral upper lobe cavities and
multinodular consolidation throughout both lungs.

tuberculosis-directed treatment, although there are no studies directly
evaluating the time to reduction in transmission.”** Case management
is an integral part of patient care and involves treatment support (a
term that has replaced the legacy term of ‘directly observed therapy’
in the latest WHO consolidated guidelines), contact tracing and
guidance through isolation requirements as part of public health

management.” Contrary to popular thought, AFB smear-negative
patients can transmit the disease, albeit at lower rates than smear-
positive patients.”® Standard advice on isolation requirements takes
into consideration smear burden at diagnosis and recommends use
ofasurgical mask outdoors and avoidance of new contacts and young
children until disease burden has reduced on therapy. Generally, AFB

Table 3. WHO-endorsed standard four-drug regimen for treatment of fully drug-susceptible tuberculosis disease®

Drug name Dosages in adults Dosages in children (<14 years of age) Parental product
Daily Thrice-weekly* Daily el
Isoniazid 10mg/kg to 300mg 15mg/kg to 10mg/kg (range 7 to 15mg/kg) to maximum IV ampoule 50mg (via
900mg 300mg Special Access Scheme)
Rifampicin 10mg/kg to maximum 600mg | 600mg 15mg/kg (range 10 to 20mg/kg) to maximum | IV vial 600mg
(in practice 450 mg if <50kg, 450mg if <50kg and 600mg if 250kg
600mg if 250kg)
Ethambutol 15mg/kg up to maximum 20mg/kg (range 15 to 25 mg/kg) to maximum | None available
1200 mg daily dose 1200mg
Pyrazinamide 25mg/kg to maximum 2g 35mg/kg (range 30 to 40mg/kg) to maximum 2g | None available
Pyridoxine Not routine; 25 mg’ 50mg Not routine; 1 to 2mg/kg’ IV ampoule 100mg (via
Typically, 5 to 10 mg in neonates Special Access Scheme)

Abbreviation: IV = intravenous.

disease, alcohol abuse, or persons of advanced age).

* Thrice weekly only in exceptional circumstances for continuation phase or as endorsed by the TB Expert Advisory Group.
* Prescribe if patients are at risk of peripheral neuropathy (e.g. pregnant women, children on isoniazid who are exclusively breastfed, persons with HIV, diabetes, malnutrition, chronic kidney

Reproduced from Queensland Health. Treatment of tuberculosis in adults and children - guideline Version 3.0 March 2021 (www.health.qld.gov.au/__data/assets/pdf_file/0029/444566/
tb-guideline-treatment.pdf) under Creative Attribution 3.0 Australia licence (https://creativecommons.org/licenses/by/3.0/au/).>*
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smear negative patients can cease isolation after two weeks of
effective therapy.

Drug-resistant tuberculosis has higher mortality and is more
difficult to treat than drug-susceptible disease because of the require-
ment for second-line agents with significant drug toxicities and longer
duration.>*? However, new regimens that include the novel agents
bedaquiline, pretomanid, linezolid and fluoroquinolones have recently
been endorsed by the WHO and can significantly shorten the duration
of treatment of multidrug-resistant tuberculosis.”»* Regimens are
complicated and beyond the scope of this article. Any patient with
drug-resistant tuberculosis must be referred to a specialist tuberculosis
centre for expert management.

Patients receiving treatment for active tuberculosis undergo regular
clinical reviews to assess progress and medication adherence and to
monitor for adverse effects (Table 2). Liver function tests are performed
at baseline, after three to four weeks of treatment and intermittently
thereafter depending on risk factors for hepatotoxicity. The GP is a
key member of the treating team and can assist with patient support
and adherence, as well as prompt investigation of treatment-related
complications. Repeat chest x-ray and sputum culture are performed
after two months of treatment to assess for radiological response and
culture conversion of sputum. A delayed response to treatment or
poor adherence necessitate an extended course (nine months or longer),
because of the risk of treatment failure and relapse.

Prognosis and review of active tuberculosis

Untreated active tuberculosis disease has a mortality rate of 50%."
However, cure rates for uncomplicated, treatment-supported drug-
susceptible tuberculosis are high, in the order of over 98% with
guideline-directed therapy.®® After treatment, patients are typically
reviewed at six to 12 months with a symptom check, physical

Discover Today’s

www.medicinetoday.com.au

examination and chest x-ray, to monitor for relapsed disease. Patients
with any complications or drug resistance are monitored for a longer
period after treatment. The risk of relapse is highest in the first one to
two years after completion of tuberculosis therapy.®>¢2

Conclusion

Tuberculosis is an ongoing global issue and Australia is not impervious
toits effects. Active tuberculosis disease does not discriminate and can
involve any organ system, and GPs should be aware of its various
manifestations. Further, latent infection is more common, and its
identification and management are essential for reducing active disease
and controlling spread of the infection. Tuberculosis screening tests
do not differentiate between active disease and latent infection, and
results can remain positive indefinitely despite treatment. Molecular
testing such as NAA has revolutionised diagnosis of tuberculosis,
providing both a rapid turnaround time and guidance on initial empir-
ical therapy. Mycobacterial testing can be performed on a wide range
of samples. Culture remains the gold standard for diagnosis; however,
adjuncts such as AFB smear testing, histopathology and NAA are
important companion tools.

With adequate, appropriate therapy, cure rates remain above 98%
for susceptible disease, although patients should be monitored for
adherence, adverse effects and response to treatment. As tuberculosis
infection is present in our community, it is important for GPs to
consider the diagnosis, particularly in populations at high risk of

exposure or reactivation. RMT
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