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1 Introduction 
1.1 Transmission of infection  

Tuberculosis (TB) is a communicable disease caused by bacteria of the ‘tuberculosis complex 
group’ (mainly Mycobacterium tuberculosis [MTB] and rarely M. bovis, M. africanum and M. microti). 
The infection is transmitted from one person to another through invisible airborne droplet nuclei 
which are generated when someone with active TB of the lungs or larynx coughs, sneezes, spits, 
laughs or talks.1  Active TB may also occur in sites outside the airways but transmission does not 
occur from these sites or is very uncommon (e.g. discharging wounds or abscesses) unless bacteria 
become aerosolised during procedures such as suctioning.  Transmission is relatively inefficient (in 
comparison to highly contagious diseases such as measles and chickenpox) and depends on the 
infectivity of the source case, as well as the amount of time spent in contact with others and the 
environment in which contact occurs.  Conditions such as overcrowding in poorly ventilated 
enclosed spaces that are not exposed to sunlight (which kills MTB bacilli), greatly enhance the risk 
of transmission.  

M. bovis (acquired directly or indirectly from cattle) has historically been a significant cause of TB.  
When ingested in milk containing large numbers of organisms, M. bovis may penetrate the 
gastrointestinal mucosa or invade the lymphatic tissue of the oropharynx. Human infection with 
M. bovis has been largely eliminated in developed countries as a result of milk pasteurisation and 
bovine TB control programs.  

1.2 Latent TB infection (LTBI) and active disease  

Following inhalation of a sufficient number of organisms, MTB bacilli can multiply in the lungs. 
Spread from the small airways of the lungs through local lymphatic channels to regional lymph 
nodes and then through the bloodstream to distant sites can also occur.  In most people, MTB 
infection triggers an immune response that contains the infection before it progresses to active 
disease, but live bacilli may persist for many years in a dormant state known as latent TB infection 
(LTBI).1  This immune response can be detected by the Mantoux test (also referred to as a 
tuberculin skin test (TST)) or by Interferon-gamma Release Immunoassays (IGRAs). In some 
people, especially young children or those with underlying diseases that decrease immunity, the 
infection may overcome this initial immune response and progress immediately to active TB 
(progressive primary disease).  The risk of reactivation of LTBI into active disease is highest in the 
first 2 years and averages about 10% over a lifetime2 (thus up to 90% of infected people may live 
with LTBI throughout their lives without developing active TB).  The risk of reactivation is increased 
if other diseases or conditions develop which decrease immunity (such as diabetes, chronic renal 
failure, HIV infection, malnutrition or organ transplantation).3,4  

1.3 Epidemiology  

It is estimated that over one third of the world’s 7.3 billion people are infected with MTB5 and that in 
2014 there were 9.6 million new cases of active TB (131 cases per 100 000 population).6  In 2014 
there were an estimated 1.1 million deaths among HIV-negative cases and a further 400 000 deaths 
among HIV positive cases totalling 1.5 million deaths.6  TB deaths in HIV positive patients are 
classified as HIV deaths in ICD-10 disease classification. 

In 1993 the World Health Organization declared that TB was a global emergency and in 2006 the 
Global Plan to Stop TB 2006-2015 was introduced.   

From 1990 to 1997, global incidence rates dropped slowly; however from 1997 to 2001, the number 
of global TB cases increased, primarily due to the HIV epidemic (particularly in Africa).  Since 2002 
the incidence rate has fallen in the WHO’s 6 regions with a decline of 2.2% in 2010-2011.7 In 2013-14 
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TB rates and absolute numbers increased, driven largely by increased notifications in South-East 
Asia, mainly in India.6  

The number of multi-drug resistant TB (MDR-TB) cases has varied in different regions of the world 
since 1990.  MDR-TB is defined as disease caused by M. tuberculosis that is resistant to at least 
isoniazid and rifampicin, 2 of the most effective anti-TB medications.  The best estimates suggest 
that MDR-TB rates among new patients are stable on a global level,6 however additional 
surveillance is required to verify this.  Globally, 3.3% of new cases and 20% of previously treated 
cases are estimated to have MDR-TB.6  

Australia has one of the lowest incidence rates of TB in the world with rates remaining stable at 5-6 
cases per 100 000 since 1986.8-17  Between 2000 and 2011 Australian TB notifications in overseas 
born persons trended upwards.17  In 2012 and 2013 the rate of TB in the overseas born population 
approached 20 per 100,000.17  Of people born in Australia, there is no clear trend in Indigenous 
cases with rates ranging from 4.5 per 100 000 to 8.7 per 100 000 between 2002 and 2013.8-16 In the 
NT, however the age-standardised incidence in Indigenous Australians was 83.3 per 100 000 in 
2000 and has trended downward to 28.4 per 100 000 in 2014.18 The rate in non-Indigenous 
Australian born people has remained steady at approximately 1 per 100 000 (Figure 1).17  

Figure 1. Incidence per 100,000 in Australia by Indigenous status and place of birth 

 

The level of drug resistant TB in Australia between 2000-2007 remains low with 7.4 – 11.3% of 
isolates resistant to at least 1 first line anti-TB drug19,20 and only 1.0 – 2.8% of isolates classified as 
multi drug resistant (MDR).20  

Data extracted from the Northern Territory Notifiable Diseases System (NTNDS)21 from 2000 to 
2015 show that there has been between 22 to 58 new cases of active TB notified in the NT per year 
with an average of 37 cases. Of these cases, 43% have occurred in Indigenous people, 51% in 
overseas born and 6% in the remainder of the community. Rates in the NT between 2000 and 2015 
have been approximately 17 cases per 100 000 population i.e. about 3 times the national average. 
Figure 2 shows the rate of notified TB cases by ethnicity showing that rates of notified TB in the NT 
Indigenous population are trending downwards while the incidence rates in people born overseas 
are increasing.  Over half of the NT cases occur in people aged 20-49 years (Figure 3*). The clinical 
spectrum of disease in the NT is similar to that in other populations, with approximately 70% of new 
cases due to pulmonary TB and the most common manifestation of extra pulmonary disease being 
TB lymphadenitis. 

* Excludes residents of other Australian jurisdictions apart from Western Australian cases which are nearly all asylum 
seekers/foreign fisherpersons. 
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Figure 2. Incidence per 100,000 in the NT by Indigenous status and place of birth 

 

Figure 3. Notified NT TB cases by age group 2000 - 2013 

 
Source: NT statistics have been extracted from the NT Notifiable Diseases System (NTNDS) which includes cases 
transferred in from other States/Territories and receiving treatment in the NT. Numbers differ to the National Notifiable 
Disease Surveillance System (NNDSS) reports where cases are notified by the State/Territory place of residence at time 
of diagnosis. 

1.4 TB control  

There are a number of reasons to believe that TB can be controlled and even eliminated: 
· While TB does occur in animals (e.g. cattle and primates), essentially it is a disease that 

primarily affects humans and new cases of disease occur directly via person to person 
transmission. 

· Modern diagnostic methods enable accurate diagnosis.  
· Infection control measures can reduce transmission of infection by people with active disease. 
· People at highest risk of LTBI can be identified through epidemiological investigation and contact 

tracing and diagnosed by Mantoux testing or Interferon-Gamma Release Assay (IGRA) and 
given treatment that prevents progression to active disease. 

· Active TB is curable with current anti-TB drugs that are relatively cheap and readily available. 
Curative treatment is prevention i.e. successfully treating TB stops transmission. 
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The cornerstones of TB control in developed countries are therefore the early detection of active TB 
followed by curative treatment and identification of those with LTBI for treatment and prevention of 
later progression to disease.  This requires extensive cooperation between public health authorities 
and clinical medicine practitioners to detect those who will benefit from treatment and provide the 
support necessary to enable completion of the treatment courses.  The infrastructure and methods 
required to achieve these aims in the NT will be outlined in the following chapters.  

1.5 TB control in the NT 

In the NT, Centre for Disease Control (CDC) Units in regional areas are responsible for TB control 
activities. These units are situated in Darwin, Katherine, Alice Springs, Tennant Creek and 
Nhulunbuy. Each unit is responsible for all activities including screening, case management, contact 
tracing and disease notification. 

1.5.1 Notification aspects 
To prevent duplication of notifications at a national level the National Notifiable Disease Surveillance 
System (NNDSS) notification procedures are followed. Cases will be notified according to the State 
or Territory where the case resides. This will extend to the National Mycobacterial Surveillance 
System (NMSS) via the NNDSS. 

A patient diagnosed in 1 State/Territory (e.g. SA) but being treated in another State/Territory (e.g. 
NT) will have the national notification remain as above, but the patient will be listed in a special field 
as a ‘transfer in’ to the State/Territory of the treatment centre. This is to reflect the treatment centre 
as the place of TB Control work, i.e. contact tracing, directly observed and recorded treatment, drug 
dispatching and overall responsibility. These cases can be identified in State/Territory notifications 
to reflect work, effort and cost but clarification should be made as to why the numbers differ from the 
NNDSS and NMSS reports. 

A copy of the notification will be sent to the State or Territory of management to provide or complete 
the epidemiological picture for each region.  The jurisdiction managing the case will provide the 
outcome data (treatment completion of default etc.) to the jurisdiction that notifies the case 
nationally. 

1.5.2 Central Australian TB control  
Alice Springs has been responsible for the delivery of TB control activities to bordering areas of 
South Australia (SA) and Western Australia (WA). In the situation where a new case is detected the 
cases are notified nationally from the state or territory where they are resident but management is 
provided and coordinated by the Alice Springs TB Unit. Reporting of outcomes is communicated 
regularly to the state or territory notifying the case and in the instances where community screens 
are required a collaborative approach is negotiated. 

1.5.2.1 The Alice Springs TB Unit  
The Alice Springs TB Unit is based in the CDC Alice Springs.  It provides clinical expertise (a central 
chest clinic) for TB diagnosis and disease management utilising Alice Springs Hospital (ASH) based 
physicians, visiting South Australian Physicians and TB Control, CDC Darwin.  It also organises and 
provides TB medications. 

The Alice Springs TB Unit will assist community staff in the Tri-State area to ensure treatment 
compliance by: 
· Provision of resources and/or coordinating activities for contact tracing and community screening 
· Provision of resources and expertise for ongoing TB education and in-services (e.g. procedural 

training such as Mantoux testing, Bacillus Calmette Guérin (BCG) administration, contact tracing 
protocol etc.) 
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· Provision of health promotion resource materials (e.g. videos, pamphlets, treatment cards etc.) 
· Provision of and/or collation of effective and meaningful recording and reporting. 
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2 Diagnosis of tuberculosis 
2.1 Sites of presentation of TB  

· In >80% of cases globally the primary site of TB is pulmonary only or extrapulmonary with 
pulmonary involvement1 

· The remaining 15-20%1,2 of cases are extrapulmonary (in low HIV prevalence countries) and 
include: 
o Nodal 
o Urogenital: i.e. renal, bladder, genital tract 
o Skeletal: commonly spine and hip 
o Meningeal 
o Miliary: i.e. disseminated TB 
o Serous membranes: pleurisy, pericarditis, peritoneal 
o Ileocaecal (bowel) 
o Almost any other site (e.g. eye, breast, liver). 

2.2 Signs and symptoms 

· Cough with sputum for more than 2 weeks +/- haemoptysis2,3  
· Fevers  
· Night sweats 
· Weight loss 
· Lethargy and tiredness 
· Chest pain 
· Localised chest signs in upper/mid zones* 
· Pleural effusion 
· Enlarged matted lymph nodes, usually non-tender and most commonly around head and neck  
· Localising symptoms and signs e.g. headache, meningism, painful, swollen joint etc. 

2.3 Clinical conditions which increase risk of TB reactivation3-5 

· Diabetes 
· Alcohol overuse 
· Chronic renal disease 
· Immune compromising malignancies (lymphoma, leukaemias, etc.), head and neck 

malignancies 
· Immunosuppressive therapy, including prolonged corticosteroid therapy (equivalent to 

prednisolone ≥15mg daily for ≥2 weeks)6, tumour necrosis factor (TNF) antagonists e.g. 
adalimumab (Humira) and infliximab (Remicade) 

· HIV infection 
· Malnutrition 
· Silicosis 
· The very old and very young. 

* PTB is most commonly found in the apices of the upper lobes or apices of lower lobes 
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2.4 Differential diagnosis of pulmonary TB 

· Melioidosis 
· Lung cancer 
· Non-tuberculous mycobacterial (NTM) infection 
· Bronchiectasis 
· Aspiration pneumonia and lung abscess  
· Other pneumonias: Staphylococcus aureus, Klebsiella, Varicella-Zoster virus (chickenpox), 

Pneumocystis jirovecci  
· Fungal infections: cryptococcosis, aspergillosis, histoplasmosis 
· Allergic bronchopulmonary aspergillosis 
· Pneumoconiosis 
· Actinomycosis/nocardiasis 
· Sarcoidosis 
· Dirofilaria. 

2.5 Diagnostic procedures  

2.5.1 General principles  
· TB is a notifiable disease. New or suspected cases (PTB and extrapulmonary TB) must be 

notified to the NT CDC as soon as suspected or diagnosed to enable contact tracing to begin.  
TB treatment should only be started in consultation with the TB Unit. 

· Diagnostic specimens for microscopy, culture and susceptibility testing (with further testing as 
indicated, see below) should be collected before starting treatment. Sputum specimens should 
be collected from patients with suspected pulmonary and extrapulmonary disease as patients 
with extrapulmonary disease may also have TB lung disease.  Confirmation of the diagnosis is 
important as treatment for TB is long and drug side effects possible.  Drug susceptibility testing 
of the patient’s MTB isolate is essential for continuing the right treatment. 

· All specimens should be transported to the laboratory without delay in leak-proof sterile 
containers.  To prevent general bacterial overgrowth (many specimens will contain normal 
bacterial flora), all specimens should be refrigerated if unable to be sent to the laboratory within 
1 hour of collection or when transport is likely to take longer than 1 hour, specimens should be 
sent in a cool box. 

· Diagnosis of extrapulmonary TB often requires biopsy or fine needle aspiration (FNA) of the 
infected site to obtain material for microscopy, culture, fluid analysis and for 
histopathological/cytological confirmation and should not be delayed.  Biopsy specimens for 
microscopy and culture should be submitted to the laboratory in a dry container or with a 
maximum of 5 mL normal saline but never in formalin as this will kill viable MTB organisms 
preventing identification and susceptibility testing. If a biopsy specimen also requires 
histopathology, a second separate specimen should be placed in formalin and submitted to the 
laboratory.   

· All new Ziehl-Neelsen (ZN) smear positive specimens will routinely have nucleic acid 
amplification testing (NAAT) by GeneXpert.  This test includes testing for rifampicin resistance.  
Requests for testing on any negative smear specimens or previously treated cases requires a 
case by case discussion with CDC TB Unit and laboratory. 
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2.5.2 CXR  
· Should be ordered for all patients with suspected TB whether the primary site is pulmonary or 

extrapulmonary (as the 2 forms of disease may coexist and there are infection control 
implications associated with smear positive pulmonary TB). 

· The most common radiological features of pulmonary diseases in adults are fibro-nodular 
infiltrates with indistinct margins occurring in 1 or both upper lobes or the apices of the lower 
lobes. This may also be associated with volume loss and cavitation. 

2.5.3 Sputum collection  
· 20-80%7-9 of adults with symptomatic pulmonary TB (including HIV positive patients) will be 

smear positive for acid fast bacilli (AFB) on conventional ZN microscopic examination of their 
sputum and >80% will be culture positive. 

· A patient suspected of having pulmonary TB should have 3 sputum samples collected,10 where 
at least 1 early morning sample is obtained.2,3  The specimens can be collected on 3 
consecutive mornings or 3 specimens, 8 hours apart within 24 hours providing 1 is an early 
morning specimen.3  All suspected extrapulmonary TB patients should also have sputum 
collected. See Table 1 for details of specimens and what tests to order. 

· Care should be taken not to infect others when collecting sputum. Samples should be collected 
in a well ventilated place, either outside if in the community, or in isolation rooms in hospital 
(negative pressure where available).  Sputum MUST NOT be collected in communal bathroom 
or toilet areas. 

· The specimens should be collected into sterile screw-top plastic containers (e.g. yellow-lidded 
universal collection containers) for AFB, smear and culture. 

· The patient should be instructed to place their lips inside the edge of the collection container to 
avoid contaminating the outside of the container. 

· A good sputum specimen is 1 which covers the bottom of the specimen container and contains 
very little saliva; e.g. it should stick to the bottom of the container when tipped upside down. A 
volume of >5 mL is preferred. 

· Sputum should be placed directly in a biohazard bag which forms the secondary biological 
containment after the specimen container itself.  The sample should be stored away from 
sunlight (UV light) and preferably in the refrigerator until transport to the appropriate laboratory 
can occur. 

· Routine microscopy and culture for other bacterial pathogens need only be ordered on the first 
specimen in most cases. Other infections should be considered particularly if the patient has 
other co-morbidities or is immunosuppressed e.g. 
o Burkholderia pseudomallei (melioidosis) 
o Cryptococcus 
o Other fungi 
o Nocardia 
o Cytopathology should be requested if lung cancer is part of the differential diagnosis. 

· Patients, including infants or children, who do not have or are unable to cough may be able to 
produce an induced sputum specimen (if there are no contraindications to this method – see 
induced sputum collection*).  Induced sputum is preferred as the next step in diagnosis over 
bronchoscopy as it is less invasive, cheaper, and may yield more positive results.11,12 

· Induced sputum involves aerosolisation of hypertonic saline. This process should be carried out 
by qualified personnel using airborne precautions and in either a negative pressure room or a 
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room well ventilated and away from others (Induced Sputum Collection* guideline is available 
from the TB Unit). 

· Induced sputum has a sensitivity of around 87%.12,13 
· If sputum is still unobtainable, a bronchoscopy with collection of broncho-alveolar lavage 

specimens may be considered to make the diagnosis.  Alternatively, and particularly for young 
children, early morning gastric aspirates may be helpful in diagnosis. 

· Induced sputum and bronchial washings resemble saliva and therefore specimens must be 
clearly labelled otherwise the laboratory may reject them. 

· Collection of 2 additional specimens within 24 hours is recommended (including 1 early morning 
specimen) following induced sputum and bronchoscopy as the procedures themselves may 
increase the yield of positive results.11,14  Correct labelling as ‘sputum post induction or post 
bronchoscopy sputum’ is required. 

· When persons with smear negative, culture positive pulmonary TB are diagnosed, it is important 
to collect additional sputum specimens prior to initiating treatment to ascertain if the case has 
progressed to smear positive.  Progression to smear positive will mean isolation and more 
rigorous contact tracing. 

Please ensure request forms are correctly completed and relevant clinical information is included. 

2.5.4 Fasting gastric aspirates 
Gastric aspirates contain sputum swallowed during the night. 

Induced sputum is recommended over gastric aspirates as yields are higher.13  In addition, costs are 
lower as induced sputum can be performed as an outpatient. 

Gastric aspirates have a lower sensitivity (64%) than other collection methods.13  Collection of 
fasting gastric aspirates may still be considered from children and adults who can not produce 
sputum (either spontaneously or post induction) and where bronchoscopy is either not possible or 
not required to rule out other diagnoses. 

· It is recommended to collect the specimen early in the morning while the person is still in bed 
and before breakfast as activity will promote peristalsis that empties the stomach contents. 

· 50 mL should be aspirated from a naso-gastric tube (NGT) by syringe and then emptied into a 
sterile container.  If little or no aspirate is obtained and it is confirmed that the NGT is properly 
located, then small volumes (20-50 mL) of normal saline may be introduced through the NGT 
and re-aspirated. See Table 1 for details of specimens and what tests to order. 

· It is essential to inform the laboratory the day before the first specimen is to be collected as the 
sample must be neutralised with 4% sodium hydroxide within 2 hours of collection. 

· A particulate filter mask (N95) must be worn by health workers carrying out this procedure (see 
Chapter 3). 

2.5.5 Fine needle aspiration and biopsy of lymph nodes 
Treatment of presumed tuberculous lymphadenitis should not be started until an adequate tissue 
specimen has been obtained for smear, histology and culture.  NTM are another common cause of 
persistent lymphadenitis and require different treatment from TB.  FNA (see Appendix 1) should only 
be performed by a doctor with procedural experience.  

Hospital pathology departments and private pathology laboratories also provide this service.  

* This document is located on the Department of Health Intranet and external providers will need to contact the TB Unit for 
details 
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Table 1. Specimens to be collected and tests performed by the laboratory 

Specimen No. 
specimens 

Smear PCR Culture MPT64 
antigen 

Histology 

Sputum 3 
√ * √ 

routinely 
performed 

on 1st 
culture 
positive 

specimen 

N/A 
(at least 5 mL) 

Induced sputum ≥1 √ * √ N/A 

Broncho-alveolar 
lavage (BAL) ≥1 √ * √ N/A 

Sputum post 
induced or BAL ≥2 √ * √ N/A 

Fasting gastric 
aspirate 

3 
√ * √ N/A 

(50mL) 

Pleural fluid ≥1 
√ * √ N/A 

(40 mL) 

Peritoneal fluid ≥1 
√ * √ N/A 

(40 mL) 

Pericardial fluid ≥1 √ * √ N/A 

Joint fluid ≥1 √ * √ N/A 

FNA lymph node ≥1 √ * √ N/A 

Excision of lymph 
node ≥1 √ † ‡ √ § √ 

Biopsy of other 
tissue ≥1 √ † ‡ √ § √ 

CSF ≥1 
‡ ║ √ N/A 

(5-10mL) 

Urine 3 
N/A ‡ √ N/A 

(>40 mL) 

Faeces 3 
N/A ║ √ N/A 

(5-10mL) 

Pus ≥1 √ † ‡ √ N/A 

Bone marrow ≥1 √ ‡ √ § √ 

√ To be done. 
* If new case positive smear and sufficient quantity available.  If smear negative PCR will only be performed after 

discussion with the TB Unit and laboratory (and sufficient quantity is available for the test). 
† If sufficient quantity available. 
‡ May be considered after discussion with TB laboratory (and sufficient quantity is available for the test). 
§ If fresh specimen (not kept in formalin). 
║ Not routinely.  May be considered after discussion with TB Unit and laboratory (and sufficient quantity is available for 

the test). 
N/A Not applicable. 
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Excisional biopsies of lymph nodes may also be carried out to confirm diagnosis. To allow for smear 
and culture, it is important that the specimen is not placed in formalin. See Table 1 for details of 
specimens and what tests to order. 

Sputum (3 samples) should also be collected when a cough or abnormal CXR is present as patients 
with lymph node or any extrapulmonary TB are also often also smear positive. 

2.5.6 Body fluids  
Cultures can be performed on any body fluid however smears may not be performed as their value 
is dependent on volume collected and site of collection.  

Note that simultaneous collection of serum (venepuncture not pin prick) for protein, glucose and 
LDH determination is essential when submitting body fluids to the laboratory. See Table 1 for details 
of specimens and what tests can be ordered. 

Effusions 

· The effusions/ascites of patients with pleural, pericardial and peritoneal TB should be examined 
but typically contain few organisms, are usually smear negative and often culture negative. Fluid 
should be sent for microscopy, cell count, protein, glucose, LDH, pH and AFB culture.  

· The usual findings in effusions are non-specific and include protein >30g/L, low glucose and a 
predominance of lymphocytes/monocytes. 

· Biopsies for smear, culture and histopathology are usually required to establish a diagnosis. A 
GeneXpert PCR may also be performed on biopsy specimens but requests for testing require a 
case by case discussion with CDC TB Unit and laboratory.  

CSF 

· At least 5-10mL of cerebrospinal fluid (CSF) should be collected from patients with suspected 
TB meningitis to increase the chance of a positive culture. CSF should be sent for microscopy, 
cell count, AFB culture, protein and glucose (other tests may need to be requested depending 
on differential diagnoses) 

· The usual findings in body fluids and CSF are non-specific and include protein ≥50% of serum 
value, low glucose and a predominance of lymphocytes/monocytes. 

Urine  

· Early morning first void urines are the best specimens.  Large volumes (>40 mL) over 3 
consecutive mornings are preferred to increase yields. Urine is not examined microscopically 
but set up for culture. 

Pus 

· As much pus as possible should be aspirated from abscesses and discharging wounds before 
sending to the laboratory in a sterile container.  Appropriate infection control procedures must be 
followed to prevent aerosolisation and inhalation of infected material (Chapter 3).  Swabs of pus 
have a much lower positive yield than directly aspirated specimens and will often be rejected by 
pathology departments.  The larger the sample collected, the greater the chance of a positive 
result.  Both microscopy and culture can be performed on pus if sufficient quantities are 
collected. 

Faeces  

· If TB of the bowel is suspected, stool specimens for AFB (typically 5-10 mL/sample) can be 
obtained. Culture only is performed on stool samples. It is advisable to liaise directly with the 
laboratory for any faecal testing for TB. 
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Joint aspirations 

· Fluid aspirated from joints will be cultured and if sufficient quantities are collected, microscopy 
may also be performed. Joint fluid should also have a cell count and routine culture requested. 
Lymphocytes and monocytes usually predominate. 

Bone marrow 

· Bone marrow aspirations may be considered if disseminated TB is suspected. Culture and 
histopathology will be performed.  

2.5.7 Biopsies 
Biopsies are often required to establish a diagnosis of extrapulmonary TB.  Collected tissue 
samples for smear and culture must be placed in a specimen container without formalin. Smear, 
histology and culture will be performed on all specimens where a sufficient amount is available. See 
Table 1 for details of specimens and what tests to order. 

2.5.8 Rapid diagnostic tests 

Nucleic acid amplification tests (NAAT) 

· Nucleic acid amplification tests (NAAT) can be used to rapidly determine whether a specimen 
contains Mycobacterium tuberculosis complex. 

· NAAT is a supplemental test and does not replace smear microscopy or culture. 
· NAAT has a sensitivity intermediate between microscopy and culture.  Sensitivities are high 

(>95%) when the smear is AFB positive and lower (17-80%) when the smear is AFB negative.15 
· NAAT (using GeneXpert) is routinely performed on all new smear positive cases to determine 

whether the patient is MTB complex positive and gives additional information on rifampicin 
susceptibility. 

· The decision to perform a NAAT on other specimens when it is likely to influence clinical and/or 
public health decisions is a decision between the TB Unit, treating clinician and the pathologist.  
It needs to be recognised that testing in all these instances has not been fully validated. 

MPT64 antigen 

· MPT64 Antigen test is routinely performed on all initial positive cultures i.e. it is not routinely 
performed on all positive cultures from 1 patient.  The test determines whether the culture 
contains Mycobacterium tuberculosis complex as it detects protein secreted by these 
organisms.  It is rarely performed directly on specimens and requires discussion with TB Unit 
and laboratory. 

For any queries regarding specimen collection or interpretation of results, please contact the 
diagnosing TB laboratory. 

2.5.9 Mantoux test - also referred to as a tuberculin skin test (TST)  
This may be an aid to the diagnosis of active TB especially in children.  However, a negative 
Mantoux test does not exclude clinical disease. Up to 20-30%16 of patients with active TB will be 
Mantoux test negative. If a definitive microbiological diagnosis has been made, a Mantoux test 
should not be done. Advanced HIV and other immunosuppressive conditions may lead to increased 
anergy, and a false negative result.   
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2.5.10 Interferon gamma release assays (IGRAs) 
· Interferon gamma release assays (IGRAs) are whole blood tests that can aid in the diagnosis of 

MTB infection.  IGRAs measure a person’s immune reactivity to MTB by exposing whole blood 
to antigens unique to MTB and measuring the release of interferon (IFN)-gamma by T-cells. The 
test consists of 3 tubes: a test tube containing antigens specific to MTB (ESAT-6, CFP-10 and 
Part of the sequence of TB7.7);* a positive control tube (containing phytohaemagglutinin); and a 
negative control tube. The tubes are inoculated with the patient’s blood; incubated for 16-24 
hours; the plasma is separated and the IFN-gamma concentration is measured by an ELISA. 
IGRAs do not help differentiate LTBI from tuberculous disease. IGRAs are not affected by BCG 
vaccination status. 

· IGRA testing has no place in the initial investigation of active TB.  It may be used as an 
adjunctive test for the presence of infection in children over 2 years of age but should not 
replace laboratory (microscopy, culture, histopathology, molecular) or radiological testing. 

· IGRA testing and interpretation should be carried out by clinicians experienced in diagnosis and 
management of TB.  See Chapter 6 for more details about IGRAs.  

2.6 Diagnosis of TB in children  

Active TB in children is usually a result of progression of initial infection within weeks to months of 
contact with an infectious adult rather than reactivation of latent infection. Children usually develop 
TB within the first 2 years after exposure and most (90%) within the first year.  As with adults, 
children can present with PTB or extrapulmonary TB, however a higher proportion of children get 
extrapulmonary TB than adults.17 

It is essential to identify any close contacts who may be the source case e.g. parent or other 
household member, school contacts in older children, carer etc.  

2.6.1 PTB in children 
· The most common clinical presentation of childhood PTB is persistent respiratory symptoms and 

poor weight gain. Fever and/or night sweats, fatigue, lethargy and reduction in play are also 
common. Infants are more likely to present with an acute pneumonia than older children. 

· Signs include faltering on growth chart, fever and increased respiratory rate.  Chest signs may 
be absent however crackles, bronchial breathing and signs of pleural effusion may be present. 

· The rates of positive sputum cultures for MTB are reduced compared to adults as the bacterial 
burden is much lower in children and collection of sputum may be difficult in childhood. 

· In children with suspected pulmonary TB, 3 properly collected sputum specimens should be 
collected where possible.17  Children >10 years and often >5 years are able to provide 
specimens.17  For those that are younger or unable to provide sputum specimens, induced 
sputum is recommended if it can be performed safely and there are no contraindications.13,18  A 
gastric aspirate (may contain sputum swallowed overnight) should be considered as third line.18 

· The most common CXR findings are hilar and mediastinal lymph node enlargement (often best 
seen on a lateral CXR).  These may obstruct air passages resulting in segmental hyperinflation 
or collapse.  Parenchymal changes may occur but cavitation is rare prior to adolescence. 

· CT scanning of the chest may be useful in children to assess hilar lymphadenopathy. 
  

* QuantiFERON®TB Gold in-Tube (QFT®) has all 3 antigens however TB-Spot®TB has only 2 (ESAT-6 and CFP-10). 
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2.6.2 Extrapulmonary TB in children 
· Extrapulmonary TB is more common in children than in adults.  The clinical presentation varies 

with age.  Symptoms vary according to the site of disease however the majority of children 
present with loss of weight or poor weight gain as well as focal symptoms and signs of the 
disease site. 

· As with PTB, history of a contact should be sought, a CXR should be performed and sputum 
obtained if there is a cough.  A HIV test should always be considered. 

2.6.3 Mantoux and IGRA testing 
· A highly positive Mantoux test (or interferon-gamma release assay (IGRA) blood test for children 

over 2 years of age) may provide useful information in children when diagnostic specimens are 
difficult to obtain.  This may provide enough evidence to start treatment in a child with a 
compatible clinical picture and a history of contact with an infectious adult. In this case obtaining 
the adult case’s drug susceptibility results is essential to guide treatment.  A negative Mantoux 
or IGRA does not exclude active TB therefore only those clinicians with experience in these 
tests should interpret the results. 

2.7 Diagnosis of TB in HIV-positive patients  

· Patients with HIV may present with early progression of primary infection after a recent contact 
or with reactivation of LTBI - in which case the risk of disease may be as high as 10% per year 
rather than the 10% per lifetime commonly quoted in healthy adults. 

· TB infected patients with advanced immunosuppression may be anergic and hence have a 
negative Mantoux test.  Two step Mantoux testing is recommended in HIV positive patients (see 
Chapter 6). 

· The clinical spectrum is vast and is primarily dependent on the level of immunosuppression. HIV 
patients without advanced immunosuppression are more likely to present with the typical 
features described for adults (above). 

· Advanced immunosuppression is associated with an increased likelihood of extrapulmonary 
(and disseminated) disease.  Smear negative pulmonary disease is more common than in HIV 
negative patients.  Cavitation depends on a robust immune response so is rarely seen in 
advanced HIV.  As other mycobacterial diseases (e.g. Mycobacterium avium-M. intracellulare 
complex (MAC) are common in advanced HIV, positive microscopy results should be followed 
by further tests (NAAT testing, culture and antigen testing) to confirm diagnosis of TB. 

· Mycobacterial blood cultures should be collected from HIV or severely immune-compromised 
patients with suspected TB (or NTM) when diagnosis is not confirmed by other methods.  
Specialised mycobacterial blood culture media (BacT/ALERT MB) is available, by contacting 
either the consultant in Microbiology and/or Infectious Diseases.  These blood cultures require 
specialised processing and an effort should be made to collect Mon to Friday within lab hours 
only. 

2.8 Non-tuberculous mycobacteria (NTM)  

These are mycobacteria other than those belonging to the ‘tuberculosis complex group’ and are 
sometimes referred to as ‘atypical mycobacteria’ or ‘mycobacteria other than TB (MOTT)’.  There 
are a number of species of NTM, Mycobacterium avium-M. intracellulare complex (MAC) and 
Mycobacterium kansasii are more likely to cause pathological disease in humans than other NTM, 
although infection with the latter is infrequent in the NT.  Other NTM include M. abscessus, 
M. gordonae, M. shimoidei, M. ulcerans, M. fortuitum, and M. chelonei. Some NTM are more likely 
to cause pulmonary disease (MAC, M. abscessus), while others more often cause soft tissue/skin 
disease and lymph node disease (M. fortuitum, M. ulcerans).  Presently there are more than 150 
NTM identified19 (see Appendix 2 for a list of causal NTM organisms and notifications in NT). For 
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further information refer to the NT CDC Guidelines for the Control of Nontuberculous Mycobacteria 
in the Northern Territory. 

Points to note 
· NTM are environmental organisms, usually found in soil or water. 
· NTM, are sometimes grown in sputum cultures, but they usually have no pathological 

significance in immune competent people. 
· NTM are more likely to cause clinical disease in people over the age of fifty years, people with 

chronic lung disease, alcohol abuse or in those whose immunity is compromised20 (use of 
corticosteroids, TNFα antagonists, HIV positive*). Exposure to high levels of NTM will result in 
some response to a Mantoux test as a result of cross reaction with tuberculin antigen.  This can 
make interpretation of Mantoux tests difficult in some cases and may justify the use of IGRA 
blood tests if risk factors for M. tuberculosis are low.  It should be noted however that some NTM 
also cross react with IGRAs (M. marinum, M. kansasii, M. szulgai).21-23 

· NTM can colonise the respiratory tract of people with other inflammatory pulmonary lesions.  
Therefore in a patient who has a clinical picture of TB, initial growth of NTM does not exclude 
coexisting TB. 

· The radiological features of NTM can be the same as those of TB. 
· Clinical, radiological and microbiological criteria are equally important in making the diagnosis of 

NTM pulmonary disease.  The same species of an NTM must be isolated from at least 2 sputum 
specimens at least one week apart or positive culture results from at least one bronchial wash 
or lavage,19 There must be evidence of progressive radiological changes on CXR (or HRCT) as 
well as clinical progression of disease. 

· Diagnosis and treatment of patients with pathological infection with NTM is complex and difficult 
and requires referral to a specialist. 

· Pathological infection with NTM is a notifiable disease in the NT (refer to the Nontuberculous 
Mycobacteria Guidelines for Health Professionals in the Northern Territory 2012). 
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3 Infection control  
TB is transmitted via invisible airborne droplet nuclei (<5 microns) generated when a patient with 
infectious pulmonary or laryngeal TB coughs, sneezes, spits, laughs, sings or talks.1  Transmission 
is determined by characteristics of both the source case and the person exposed as well as 
characteristics of the exposure.2  Infectivity is increased in patients who are smear positive on 
sputum examination and this often occurs when cavitation is seen on CXR (lack of cavitation 
however does not exclude the possibility of infectiousness).  The frequency and duration of 
exposure as well as the density of infectious droplet nuclei in the air is an important factor in 
becoming infected.  Normal air currents can keep infectious particles suspended for several hours3 
and spread them throughout a room or building.4 TB is transmitted only through air, not by surface 
contact. 

Following basic infection control procedures when a case of pulmonary TB is suspected reduces the 
risk of spread of MTB to others.  Extrapulmonary TB* sites are not associated with transmission of 
infection provided that measures are taken to prevent aerosolisation of infected material, such as 
pus from discharging wounds or abscesses.  

3.1 Infection control in a community setting  

· Patients with pulmonary TB are potentially infectious and special care must be taken to prevent 
transmission of infection to their contacts (including health personnel). 

· Because TB is uncommon and the symptoms vary, health care workers in a primary care setting 
need a high index of suspicion for TB.  An important clue is persistent symptoms, especially a 
cough for longer than 2 weeks or a cough that persists after antibiotic therapy. 

· From the time that pulmonary or laryngeal TB is first suspected, the patient should be educated 
about the mechanisms of TB transmission and taught to cover their mouth and nose with tissues 
when coughing or sneezing and disposing of them immediately thereafter. 

· Patients with suspected TB should be given a specimen container and asked to go outside into 
the fresh air away from other people to produce sputum specimens (see Chapter 2 for collection 
in health care settings). 

3.2 Transport of patients with known or suspected TB  

· Advice on transport of patients with known or suspected TB from their home to hospital can be 
obtained from the district medical officer on call for the region (through the local hospital 
switchboard) or by calling the regional TB Control Unit.  People with suspected active TB should 
only travel by air on commercial aircraft if known to be smear negative on 3 adequately collected 
sputum smears (see Chapter 2). 

· Patients who are smear positive or whose sputum smears have not yet been examined should 
wear a surgical mask† during transport and only travel by air with an air medical service4,5 
preferably without other patients on board.  All staff (and any others on the plane) must wear a 
particulate respirator.4 

· Road travel should be undertaken with patients wearing a surgical mask.4  Windows should be 
left down to promote maximum ventilation.  Where this is not possible, all other passengers 
should wear a particulate (N95) respirator.‡  Public transport must be avoided. 

* For all patients with extrapulmonary TB, 3 sputum specimens should be collected.  If the sputum is found to contain 
AFB (smear or culture positive), then the patient is classified as PTB not extrapulmonary TB. 

† If patients are unable to wear a mask e.g. they require oxygen or other therapy, all persons in the plane/vehicle must 
wear a particulate respirator. 

‡ Particular filters are often referred to as ‘duck bill’ masks however there are many types of N95 masks therefore 
particulate respirator has been used throughout this document. 
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· Decontamination procedures for planes and vehicles should follow infection control guidelines. 

3.3 Infection control in hospital  

All patients with suspected or confirmed infectious TB who are admitted to hospital should 
immediately have appropriate isolation precautions initiated.  They should be managed in an area of 
the hospital separate from patients with HIV or other forms of immunosuppression. Immune-
compromised staff should not work on wards where there is either suspect or confirmed cases of 
TB.  Respiratory isolation procedures, as outlined in the hospital’s infection control policy, should be 
strictly followed and any breaches immediately reported to infection control personnel. Patients with 
non-pulmonary disease (extrapulmonary TB) who require admission do not require isolation as long 
as pulmonary infection has already been ruled out (sputum smear negative) and aerosol generating 
procedures are unlikely.  

3.3.1 Emergency department management  
The key to limiting transmission of MTB to other patients and staff in the emergency department is 
the rapid recognition of clinical features that are associated with active pulmonary TB (by both triage 
and clinical staff reviewing the patient).  Pulmonary TB should be suspected when a patient from a 
high risk group presents with signs and symptoms consistent with the diagnosis (see Chapter 2) or 
when someone from a lower risk group presents with typical features of TB.*  A CXR is the most 
important test in deciding the likelihood that the clinical picture represents active pulmonary TB 
however sputum for acid fast bacilli (AFB) should always be collected to confirm the diagnosis and 
provide drug susceptibility information. The flow chart Suspected Pulmonary Tuberculosis 
Emergency Department Protocol should be followed (Figure 1).  If in doubt, the advice of experts in 
the management of TB and/or infection control staff should be sought.  

3.3.2 Patient isolation 
· Suspected or confirmed pulmonary or laryngeal TB cases should be accommodated in a 

purpose-built, negative pressure isolation room which provides a minimum of 124,6,7 air changes 
per hour (ACH). 

· Patients presenting to a hospital without such a facility may require transfer to a hospital where 
one exists (see Transport of Patients, above). If negative pressure facilities are unavailable, the 
management should be discussed with the head of Infection Control at the presenting hospital 
and the senior clinician at CDC TB Unit Darwin on a case by case basis. 

· Isolation may sometimes be required for patients with extra-pulmonary TB in whom aerosol 
generating procedures such as wound irrigation are required or until pulmonary TB has been 
reliably excluded. 

· Patients in isolation should remain in their rooms with the door closed unless in transit, at which 
times they should wear surgical masks to cover their mouths and noses. Investigative 
procedures should be scheduled for times when they can be performed rapidly so that patients 
are not kept waiting out of negative pressure areas for long periods. 

· Arrangements to spend time outdoors may be made on a case by case basis after discussion 
with nursing and medical staff, ensuring that staff, other patients or members of the public are 
not placed at risk.  Sputum should be disposed of immediately by coughing directly into tissues 
and then appropriate disposal in infectious waste bin.  Patient visitors should always wear 
particulate masks when in contact with infectious PTB patients. 

 

  

* Productive cough >2 weeks duration, fever, night sweats, weight loss, poor appetite, haemoptysis, chest pain. 
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Figure 1. Suspected Pulmonary Tuberculosis Emergency Department Protocol 
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· Children (other than the patient’s own children or children living within the same household who 
have likely already been exposed) and immunosuppressed friends should be discouraged from 
visiting the patient until infectious TB has been excluded or treated and the patient is smear 
negative. 

· Visitors and staff entering the isolation room should wear a particulate respirator (N95) and 
ensure a correct fit. 

· Patients with confirmed or suspected active TB in Intensive Care Units should be treated the 
same as patients in non-critical care settings, i.e. in a single negative pressure room. A suitable 
particulate filter should be placed in the expiratory circuit of mechanical ventilators. 

3.3.3 Discontinuation of isolation  
Isolation can be discontinued once the diagnosis of smear positive TB is excluded or: 
· Where the diagnosis is confirmed and 3 consecutive clearance sputum smears (of adequate 

quality) collected over 3 separate days have been smear negative for AFB. 
· If initial diagnostic sputum is scant, 1+ or 2+ smear positive for AFB, then repeat sputum 

samples are collected a minimum of 2 weeks after commencement of treatment. 
· If initial diagnostic sputum is ≥3+ smear positive for AFB, then repeat sputum samples are 

collected a minimum of 3 weeks after commencement of treatment.  If the initial clearance 
sputum is still AFB smear positive then repeat weekly until a negative smear is obtained, 
followed by 2 more smears over separate days. 

· When a patient says they are unable to produce sputum, at least 1 early morning specimen 
should still be attempted. If the patient is clearly not coughing and it is not possible to collect 3 
specimens, then this should be clearly documented and specifically discussed with the TB Unit. 

· Induced sputum samples are not indicated to establish AFB clearance, regardless of whether or 
not this technique was used to make the diagnosis.  Criteria for discharge in patients where 
spontaneous sputum is not achievable should be discussed with a senior clinician TB Unit 
Darwin. 

3.3.4 Recommended equipment for isolation rooms  
· Outside the room: particulate respirator. If exposure to body secretions (e.g. discharging wounds 

or abscesses) is expected, then other clean supplies, such as plastic aprons, gowns, 
goggles/eyewear and disposable gloves may also be required. 

· Inside the room: dedicated thermometer, blood pressure cuff etc., mask for patient during 
transport, garbage bag holder for infectious waste, linen trolley with lid. 

· Routine use of crockery, cutlery and bed linen is acceptable as MTB is killed by normal machine 
dishwashing and laundering procedures. 

· Although items contaminated with respiratory secretions are not normally associated with 
transmission of infection, linen and waste (other than crockery and cutlery) should be handled 
carefully and generally disposed of into an infectious waste bag or linen trolley within the room.  
Care should be taken not to produce aerosols when removing linen from beds, washing linen 
etc. 

· Isolation rooms can be cleaned daily using the same procedures used elsewhere in the hospital 
with disposable cloths that are discarded as infectious waste.  Cleaning staff should observe the 
same respiratory precautions as other staff when entering the room. In addition, they require 
utility gloves, plastic gowns and appropriate footwear. 

3.3.5 Cough and aerosol generating procedures  
Aerosol-inducing procedures include: 
· Endotracheal intubation and suction 
· Diagnostic sputum induction 
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· Bronchoscopy 
· Nebulisation of medications 
· Aspiration of respiratory secretions 
· Diagnostic aspiration or irrigation of tuberculous abscesses and wounds 
· Certain laboratory and autopsy procedures. 

These procedures should only be performed by trained staff in appropriate isolation areas and with 
appropriate personal protective equipment (PPE) such as particulate respirator, goggles/eyewear, 
gown, gloves.  

Following sputum induction, patients should remain in the isolation area until they have ceased 
coughing and should be instructed to cover their mouth and nose with a handful of tissues when 
coughing or sneezing. 

3.3.6 Use of masks for infection control 
Masks should be seen as an adjunct to the more important measures of prompt identification, 
isolation, treatment, and environmental controls.  

Appropriately designed particulate (N95) respirators incorporate a particulate filter material which 
has >95% efficiency against particles 0.3 microns6 – these are also known as ‘sub-micron’ or 
‘particulate filter’ respirators.  They are designed to effectively seal around the face and must be 
adjusted carefully to ensure this occurs. 

Particulate respirators should be worn by those who are at risk of inhaling infectious droplet nuclei, 
i.e. staff and visitors sharing the same air space as patients with infectious pulmonary TB, whether 
in isolation rooms, during specimen collection, high risk procedures or during transport. 

Patients with suspected or known infectious pulmonary TB must wear a surgical mask when not in 
negative pressure TB isolation rooms.4  Standard surgical masks are effective to ensure proper 
cough etiquette.6 Particulate respirators are not recommended for patients.6 
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4 Treatment of tuberculosis (TB) 
4.1 Overview 

The overall goals of treatment for TB are to: 
· Cure the individual patient 
· Reduce the transmission of M. tuberculosis to other people.1 

Short-course treatment of TB with multiple active drugs results in cure rates exceeding 95% at 6 
months, provided that the MTB isolate is susceptible to all first line drugs and the patient completes 
the treatment.  Rifampicin and isoniazid are given for the entire 6 months. Pyrazinamide (which 
promotes rapid sterilisation) and ethambutol (to prevent the emergence of drug resistance) are 
given for the first 2 months.1  Ethambutol was previously only recommended for children ≥6 years 
however the WHO has recently endorsed ethambutol as being safe to use in all ages at 
recommended dosages.2  Treatment of patients with TB is most successful within a comprehensive 
framework that addresses both clinical and social issues.  

4.2 Aims of TB treatment 

· Decrease infectivity of TB as quickly as possible  
· Ensure a complete cure without relapse  
· Prevent the emergence of drug resistance 
· Minimise the adverse effects of treatment. 

4.3 Principles  

The NT TB Unit coordinates the clinical and public health management of all cases of TB infection 
and disease in partnership with other health providers in the NT. TB is a notifiable disease which 
must be reported to the NT TB Unit as soon as the diagnosis is confirmed. 

Patients with suspected or confirmed smear positive pulmonary or laryngeal TB need to be placed 
in respiratory isolation until non-infectious (see Chapter 3).  

Every effort should be made to obtain adequate laboratory specimens (see Chapter 2) to ensure the 
correct diagnosis is made and to perform drug susceptibility testing (DST), as the treatment for 
drug-resistant strains is substantially different from that of fully sensitive strains.  
· An attempt to collect spontaneous sputum samples to document bacteriological conversion of 

sputum smear and culture to negative should always be made. 
· There is no place for induced sputum to prove clearance. 
· All patients should be monitored on a monthly basis during treatment (or more frequently if 

required). 
· Directly observed therapy (DOT) by clinical staff allows for early identification of problems but it 

does not replace formal medical review on a monthly basis.  See 4.6.2 for what is required at 
each medical visit. 

· All smear (AFB) positive cases require thorough contact tracing and for culture positive cases at 
least close contacts should be contact traced (see Chapter 8). 
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4.4 Initiation of treatment  

A current medication list should be obtained prior to starting TB treatment. Patients should be 
advised to tell other doctors and health care providers of their TB medications prior to starting any 
new drugs to address any drug interactions.   

Risk factors for hepatotoxicity should be identified including alcohol and intravenous drug use, being 
a blood product recipient, hepatitis C, HIV status, pregnancy or within 3 months post-partum and 
being from highly endemic areas for hepatitis B. 

Patients and their carers should be provided the following prior to initiating anti-TB treatment.  
· Education about TB disease, the benefits of treatment and importance of adhering to treatment. 

Translators should be used, when necessary, to maximise understanding and written material 
should always be given (download Fact sheets). 

· Information about possible adverse effects of medications (see Section 4.5 and Appendix 3) and 
direction to report any symptoms immediately. 

· Instruction not to drink alcohol while on treatment to minimise their risk of drug-related liver 
toxicity. 

· Women should be advised to avoid becoming pregnant until treatment is completed. While anti-
TB drugs are generally safe in pregnancy, where possible they should be avoided in the first 
trimester, as there is an increased risk of drug-related liver toxicity from TB drugs in pregnant 
women.  Some hormonal contraceptives are not reliable when anti-TB drugs are taken 
concurrently and alternative contraception should be discussed (see Section 4.5.1; P31). 

4.4.1 Pre-treatment screening*  
· Baseline weight 
· CXR for all TB cases, including extra-pulmonary 
· Visual acuity (Snellen test)  
· Colour vision testing (Ishihara test) if ethambutol is to be used 
· Examination for leprosy in at risk patients (e.g. Indigenous patients or migrants from high 

prevalence countries)3 
· LFTs, UEC, FBE  
· Fasting BSL (and/or HBA1c), uric acid for adults 
· HBV and HCV (if risk factors are present – including country of birth)  
· Anti-HIV antibodies† (after obtaining informed consent)  

o HTLV-1 in Indigenous patients (HTLV-1 is a retrovirus endemic in some populations, 
including some Indigenous Australian populations. There is a suggested association of 
HTLV-1 with TB disease)4,5  

· Please see Appendix 4 for pre-treatment checklist 
· If patients are to be started on second and third line drugs, then they will require additional pre-

treatment screening. 

4.4.2 Directly observed treatment (DOT) 
DOT6 is an internationally recommended strategy for TB control and is also the recommended 
method for administration of TB treatment in the NT. 

* It is presumed that diagnostic specimens for smear, culture, drug susceptibility testing, histopathology (if relevant) have 
been taken 

†  If positive, CD4 count should also be done prior to treatment.  Doctors experienced in treating HIV patients should be 
involved in the ongoing care of these patients 
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DOT is defined as dispensing and watching the patient swallow each dose of medicine.  DOT 
enables adherence to be regularly monitored, early recognition of problems and treatment 
defaulters can be quickly identified. Administration of TB treatment by DOT is associated with 
reduced rates of drug-resistance.6 

DOT is usually administered by a trained health worker, however, in some circumstances it may be 
possible for family members, other relatives, neighbours or community members to also dispense 
and observe treatment.  This should only be organised after careful assessment of the patient’s 
clinical and domestic status and agreement of all persons involved.  Recording of all doses 
observed is required on the patient treatment card (see Appendix 5).  A photocopy should be 
provided to any non-health person(s) providing the DOT which can then be reviewed by medical 
and nursing staff monitoring the patient. 

4.4.3 Drug regimens and doses for new patients 
The first line anti TB drugs for new patients are: 
· Rifampicin 
· Isoniazid 
· Ethambutol 
· Pyrazinamide.7* 

Vitamin B6 (Pyridoxine) is also given with the anti TB drugs, to minimise neurological side effects 
that isoniazid may cause. 

Dosages are calculated in mg/kg up to a maximum daily dose and may need to be recalculated for 
weight gain (or weight loss) during treatment.  To maximise adherence and drug levels, all 
medications should ideally be given together in a single dose 30 minutes before breakfast or 2 
hours after eating.  The likelihood of drug-resistance (see below) should always be considered prior 
to initiating treatment for TB e.g. is the person a contact of MDR-TB case; does the person come 
from a high prevalence area or was that person living in a country with high prevalence of MDR-TB 
in the past.   

4.4.3.1 Treatment for adults 
The standard short course treatment for all new adult patients is 6 months treatment with (see 
Table 1 and Table 3): 
· Rifampicin, isoniazid, pyrazinamide and ethambutol* given for the initial 2 months of intensive 

treatment; then. 
· Rifampicin plus isoniazid for a subsequent 4 months of continuation treatment. 
· Ethambutol can be stopped as soon as susceptibility testing shows the organism to be sensitive 

to isoniazid and rifampicin even if this is prior to 2 months.  Where cultures are not possible e.g. 
specimen placed in formalin, ethambutol should be continued for 6 months. 

· Vitamin B6 (Pyridoxine) is given for the full duration of treatment with isoniazid. 
  

* In recent years there has been interest to test the efficacy of replacing isoniazid with a fluoroquinolone in the hope it will 
lead to a shorter treatment regimen.  Trials are currently continuing.  There is some concern however that the use of 
fluoroquinolones for other infections will engender a high prevalence of resistant TB strains in the population.  In 
addition, using them as standard first line therapy would reduce their effectiveness against MDR-TB and could perhaps 
result in the appearance of more XDRTB.7 

_________________________________________________________________________________________________ 
May 2016 Department of Health Centre for Disease Control 24 

                                                



Guidelines for the Control of Tuberculosis in the Northern Territory 

Table 1. Standard regimen for new adult PTB patients (presumed, or known, to have drug-susceptible TB) 

 Intensive phase treatment Continuation phase Total treatment 
duration 

Standard treatment course 2 months of HRZE 4 months of HR 6 months 
TB meningitis 2 months of HRZE 10 months 12 months 
Bone and joint TB 2 months of HRZE May need to be 

extended to 9 months8 
(often difficult to assess 
improvement) 

6-11 months 

H=Isoniazid, R=Rifampicin, Z=Pyrazinamide, E=Ethambutol 

4.4.3.2 Treatment for children (generally for children <14 years) 
For WHO recommendations for TB treatment in children (new cases),9 see Table 2. 

Treat with the short course regimen as above i.e. HRZE10 for 2 months followed by HR for 4 months 
for children: 
· Coming from areas with high isoniazid resistance or high HIV prevalence or both* and with 

suspected or confirmed pulmonary or nodal TB. 

OR 

· With extensive pulmonary disease from low HIV prevalence or low isoniazid resistance. 

Previously children under 5 years of age were not prescribed ethambutol due to the lack of ability to 
monitor colour vision and visual acuity, however, ethambutol is now considered safe to use in 
children of all ages provided the dose is between 15-25mg/kg/day.10 

Children with suspected or confirmed pulmonary or nodal TB coming from areas of low HIV 
prevalence or low isoniazid resistance and who are HIV negative can be treated with 3 drugs for the 
2 month initiation phase (HRZ) and then a further 4 months with HR.   

As with adults, TB meningitis should be treated for a total of 12 months (HRZE 2 months followed by 
RH for 10 months).  Suspected or confirmed osteoarticular tuberculosis in children however should 
also be treated for 12 months (regimen as for meningitis).9 

Table 2. Treatment for children (new cases) with presumed, or known, drug-susceptible TB 

 Initiation Phase Continuation phase 
Suspected or confirmed pulmonary or nodal TB from areas of: 

- low INH resistance settings or HIV prevalence settings 
and  
- are HIV negative 

2 months HRZ 4 months HR 

Children with suspected or confirmed pulmonary or nodal TB 
from: 

- high INH resistance settings or 
- high HIV prevalence settings 

OR 
Children with pulmonary disease that is extensive even when 
from areas of: 

- low INH resistance settings or 
- low HIV prevalence settings 

2 months HRZE 4 months HR 

Suspected or confirmed TB meningitis or osteoarticular TB 2 months HRZE 10 months HR 

* Defined by WHO as HIV prevalence among adult pregnant women is ≥1% or among TB patients is ≥5%. 
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Table 3. Dosage recommendations for daily and thrice weekly in both adults and children* 1,6,10-14 

Drug  Daily Dose Mon/Wed/Fri Tablet 
formulation 

3 x weekly dose 

dose mg/kg max dose 
mg 

dose mg/kg max 
dose 
mg 

mg 
(range) (range) 

Isoniazid adult 5  300 
15 900 100 child 10 (10-15)  300 

Rifampicin† adult 
10 (8-12)  600 

15 600 
150, 300, 600 

and susp 
20mg/mL child 15 (10-20)  600 

Pyrazinamide adult 25 (20-30)‡  2000 
35 (30-40) ‡ § ║ 3000 500 

child 35 (20-35)  2000 

Ethambutol adult 
15 (15-20) § 1600§ 30 (25-35)║ ¶ 2400 

100 & 400 
child 

20 (15-25) ¶ 1200 30 2400 

Vitamin B6 
(Pyridoxine) 

adult 
25  25 

25 
child 5**  5** 

* The doses in this table are mainly based on those recommended in Therapeutic Guidelines: Antibiotic with children 
being defined as being less than 14 years of age.11 

† Rifampicin is also available in intravenous (IV) formulation. 
‡ The lowest drug dose in the range for weight should be used for elderly patients. 
§ These doses differ from those in the Therapeutic Guidelines: Antibiotic11 and are in line with the International Standards 

for Tuberculosis Care.14 
║ Metabolites of pyrazinamide and ethambutol are renally excreted therefore patients with chronic kidney disease (on 

haemodialysis or those with CKD Stage 4 or 5) should have thrice weekly dosing of these 2 drugs.  The dosage should 
be reduced to the daily dose recommendations (Z=25mg/kg and E=15mg/kg thrice weekly).6 

¶ Ethambutol pharmacokinetics and dynamics are different between adults and children with resultant lower serum 
concentrations seen in young children when using similar dosing.  A dose of 20 mg/kg has been recommended by 
WHO with a range of 15-25mg/kg for daily dosing.9  Younger children (less than 5 years) will tolerate higher doses 
(25mg/kg) but children older than 11 years will have higher serum concentrations than younger children at this dose 
and therefore should be given 15 or 20mg/kg.10 

** For each 5mg pyridoxine dose, crush a 25mg tablet, makeup to 5mL with water, give 1 mL  (see Therapeutic 
Guidelines: Antibiotic).11 

4.4.3.3 Determining dose numbers for 6 month treatment regimen 
While the recommended standard treatment is 6 months, it is important to ensure the patient 
receives the correct number of doses even if this takes longer than 6 months i.e. if a patient misses 
a dose or doses due to side effects or other reason, these doses should still be taken thereby 
‘lengthening’ the treatment time but not the actual number of doses.  Likewise if patients need a 
reintroduction schedule or drugs are staggered when starting (e.g. recommendation for the elderly, 
see Section 4.7.3), then only when the patient is taking the correct dose for weight is it counted 
towards their total doses.  Daily treatment for 6 months is equal to 182 doses.  Daily treatment is 
given for the intensive phase then thrice weekly for the continuation phase to a total of 110 doses.1   

Prolongation of standard treatment is required for certain patients and situations. The first 2 months 
(intensive phase) remain unchanged, but the continuation treatment phase is longer. 
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4.4.3.4 9 month treatment regimen 
· In HIV negative patients with both cavitation on CXR and who are still culture positive at 2 

months (with a fully drug susceptible organism) the continuation phase is extended to 7 months. 
This is based on relapse rates in this setting of almost 21% in those receiving standard 6 month 
treatment.8 

· If pyrazinamide cannot be used because of drug intolerance or contraindication (see Section 
4.5), then the minimum treatment duration is 9 months that includes rifampicin plus isoniazid, i.e. 
2 months with 3 drugs (including ethambutol initially until susceptibility results are known) and a 
further 7 months of isoniazid and rifampicin.* 

· Extending the continuation phase to 7 months in HIV positive patients may also be considered 
when clinical response is slower than anticipated and/or sputum remains positive at 2 months 
despite appropriate treatment. See Section 4.7.6 below for more details. 

· Please also see Section 4.7 for treatment of patients with unique characteristics e.g. pregnancy, 
renal and liver disease, HIV positive, children. 

4.4.3.5 Dosing intervals 
It is recommended that all new TB patients have daily DOT throughout the entire duration of their 
therapy.†6   

When daily DOT is not feasible throughout, daily DOT through the intensive phase (first 2 months of 
treatment) followed by thrice weekly DOT during the continuation phase is an acceptable alternative 
for some patients (see Table 4).   

Thrice weekly DOT throughout the entire treatment course is generally not recommended. If a 
patient is not HIV positive or does not have MDR-TB and the above alternatives are not possible it 
can be considered.‡,6  Even in this situation an effort to give the first 2 weeks of intensive phase 
treatment daily should be made. 

Intermittent therapy should commence only after an initial intensive daily regimen of at least 
2 weeks.11    

Self administered treatment is not recommended.  Where a patient may not be able to have DOT 
e.g. when they go on holiday, a risk assessment should be performed to assess whether they are 
suitable for self administered treatment.  Anyone with a history of previous non adherence, 
homelessness, drug resistance, relapse, previous treatment for TB, alcohol or substance abuse, 
memory impairment or psychiatric illness would not be suitable for self administered treatment and 
all efforts should be made to find a reliable person to DOT.  This may mean a family or community 
member. 

  

* Patients not taking pyrazinamide are treated therefore with the same regimen as M. bovis infection where total treatment 
time is 9 months. 

† Outcome data regarding daily or intermittent therapy is conflicting however daily DOT leads to decreased rates of 
resistance and when there is some isoniazid resistance, relapse and failure rates are higher with intermittent therapy 
during both treatment phases. 

‡ Haemodialysis patients and those with CKD Stage 4 and 5 should have intermittent dosing thrice weekly after 
haemodialysis.   

_________________________________________________________________________________________________ 
May 2016 Department of Health Centre for Disease Control 27 

                                                



Guidelines for the Control of Tuberculosis in the Northern Territory 

Table 4. Dosing frequency for new TB patients* in order of preference 1 to 4 

 Dosing frequency for DOTS (no of doses)  
 Intensive phase 

2 months 
Continuation phase 
4 months 

Comment 

1 Daily  
(56 doses) 

Daily  
(126 doses) 

Preferred option (182 doses total) 

2 Daily  
(56 doses) 

3 X per week  
(54 doses) 

Acceptable alternative when daily DOT is not feasible 
throughout. This is for any new TB patient who is not HIV 
or MDR-TB positive 
(110 doses total) 

3 Daily for 2 weeks 
(14 doses) 
Followed by 3 X per 
week for 6 weeks 
(18 doses) 

3 X per week  
(54 doses) 

Generally not recommended however when entire 
intensive phase cannot be given by daily DOT an effort 
should be made to give the first 2 weeks by daily DOT, 
provided they are not HIV or MDR-TB positive 
(86 doses total) 

4 3 X per week  
(24 doses) 

3 X per week  
(54 doses) 

Generally not recommended.  Considered only when 
efforts for daily treatment are not possible, provided they 
are not HIV or MDR-TB positive 
Recommended for renal patients 
(78 doses total) 

4.4.4 Treatment of extra-pulmonary TB (new cases) 
Because there are usually fewer organisms present at extra-pulmonary sites than with pulmonary 
TB, and standard TB treatment has excellent tissue penetration, 6 months of standard short-course 
treatment is adequate for most cases.  Exceptions include TB meningitis which requires 12 months 
of treatment in both adults and children and osteomyelitis which in children requires 12 months and 
in adults 9 months might be considered if resolution is prolonged.   

In the early stages of treatment for TB lymphadenitis, new nodes may appear or existing ones may 
enlarge.  This is relatively common and may be associated with the discharge of pus through a 
sinus to the skin, but this does not usually indicate treatment failure.15 

Corticosteroids are used as adjunctive treatment in certain situations provided the patient is on full 
dose anti-TB medications at the same time.  Corticosteroids are recommended for TB meningitis, 
TB pericarditis16,17 and if there is CNS involvement in disseminated TB†.  They should also be 
prescribed if there is thought to be adrenal involvement.  Corticosteroids may also be used for 
selected cases with extra-pulmonary disease, including for large pleural effusions (to reduce acute 
manifestations and possibly reduce scarring and loss of lung volume); extensive mediastinal 
lymphadenopathy in children (to reduce obstructive manifestations); genito-urinary disease (to 
reduce ureteric strictures) and in some patients with severe, or disseminated disease.  Because the 
decision whether or not to use corticosteroids, for other than meningitis and pericarditis, is often a 
complicated one and the regimens used may be complex and differ in each setting, such treatment 
should only be prescribed and monitored by specialists in TB management.  

Corticosteroid use in HIV positive patients with immune reconstitution inflammatory syndrome (IRIS) 
has been shown to be beneficial. However a patient must be on curative TB treatment (i.e. 
susceptibility tests known e.g. MDR-TB ruled out or being treated) and opportunistic infections 
screened for prior to corticosteroid use.18  HIV and TB specialists should be involved in patient care.   

* Table modified slightly from WHO 2010 Treatment of Tuberculosis Guidelines, Fourth Edition. 
† An MRI or CT and/or lumbar puncture is recommended for patients with CNS symptoms and lumbar puncture for those 

without symptoms.14 
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4.4.5 Treatment of drug-resistant TB  
Drug-resistance (i.e. resistance to 1 or more of the first line drugs) may be present prior to initiating 
treatment (primary resistance) or may emerge while on treatment (secondary resistance) if not on 
DOT or if started on treatment prior to drug susceptibility testing guidance.  Pre-existing drug-
resistance can be difficult to predict but its presence is increased in the setting of previous treatment 
for TB; i.e. in migrant groups from high prevalence countries where access to full TB treatment is 
likely to be interrupted; and in contacts of a drug-resistant case.  It is usually detected through 
routine drug susceptibility testing (DST), but may also be suspected on clinical grounds because of 
treatment failure in patients known to be adherent (e.g. no improvement after 2 weeks of treatment 
or ongoing positive cultures after 2 months).  

Stopping 1 or more drugs, (especially early in treatment when AFB loads are highest), may in some 
instances also lead to the emergence of drug resistance.  Other causes may include improperly 
prescribed drug regimens (e.g. under dosing), malabsorption or rarely reinfection with a drug-
resistant strain while on treatment.  

The general principles for management of drug-resistant TB are: 
· Patients with drug resistance should be under the care of a specialist physician 
· Patients should receive either hospital based or domiciliary DOT throughout the entire length of 

treatment 
· Intermittent therapy should not be used in treating TB caused by drug resistant organisms 
· A single drug should never be added to a failing regimen. 

4.4.5.1 Resistance to single drugs 
Patients may have resistance to only one of the first line drugs in which case, the following 
treatment guidelines apply. 
· Isolated isoniazid resistance: rifampicin plus pyrazinamide plus ethambutol for 6-9 months is 

adequate.  Length of time is dependent on clinical, microbiological and radiological response to 
treatment.  A fluoroquinolone may be added if disease is extensive with total length of treatment 
requiring only 6 months.19  

· Isolated rifampicin resistance is rare as resistance usually occurs when there is resistance to 
other drugs.  However if it occurs as isolated resistance, the treatment recommended is: 
isoniazid, ethambutol and a fluoroquinolone used for 12-18 months with pyrazinamide used 
during the first 2 months.  If there is cavitary disease and/or if treatment length of 12 months is 
desired, an injectable agent can be given during the first two months.19 

· Pyrazinamide resistance is usually associated with M. bovis. Isoniazid, and rifampicin should 
be used for the first 2 months (supplemented with ethambutol until susceptibility is known) then 
a further 7 months of rifampicin and isoniazid giving a total of 9 months treatment. 

4.4.5.2 Multidrug-resistant TB (MDR-TB) 
Multidrug-resistant TB (MDR-TB) is defined as combined resistance to isoniazid and rifampicin and 
may include resistance to other first line drugs.  The estimated global prevalence of MDR-TB of new 
cases is 3.6% and 20% of re-treatment TB cases.20  Some countries have more than 20% of new 
TB cases with MDR-TB and up to 65% of re-treatment cases.21  In Australia in 2012 the estimated 
percentage of new cases with MDR-TB was 1.9% and 6.5% of re-treatment cases.22   

Extensively drug-resistant TB (XDR-TB) has now been described in 92 countries and is defined as 
bacteria resistant to isoniazid, rifampicin, any fluoroquinolone and any of the second line anti TB 
injectable drugs such as amikacin, kanamycin or capreomycin.22 

Due to the low numbers of random controlled trials for MDR-TB patients MDR-TB guidelines are 
usually based on the recommendations from expert opinion.    
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In the NT there is an MDR-TB Steering Committee consisting of Infectious Diseases Physicians, 
Laboratory specialists, CDC TB Unit and Infection Control experts who meet to discuss and decide 
management, on a case by case basis, for patients with MDR-TB.   

The general principles involved in treating MDR-TB are: 
· Initial regimen should include at least 4 second line anti-TB drugs likely to be effective in 

addition to pyrazinamide.23   
· Injectable agent should be used for at least 6 months19 and longer if extensive disease, slow 

microbiologic response or extensive resistance.  WHO recommends 8 months treatment with 
the injectable agent.23 

· Treatment should be given for at least 20 months in patients without previous MDR-TB 
treatment.*,23 

· Drug administration should be daily (except injectable agents which should be given daily or 5 
times weekly for the initial period of 2-6 months) and can then be given 3 times weekly if 
required. 

· Patient should receive DOT for the entire length of treatment. Where drugs are required twice 
daily, it is recommended to have DOT for both doses.  Self administration on weekends is 
acceptable in patients who are not severely ill if no other family or community member can be 
found to assist.19 

· Sufficient numbers of oral drugs should be started at the onset of therapy to make sure there is 
an adequate regimen once the injectable agent is discontinued.19  

· Do not limit the regimen to 4 agents if other previously unused drugs that are likely to be active 
are available.19  

· Sputum smears and cultures should be monitored closely throughout treatment.  At least one 
sputum should be an early morning specimen and specimens should be collected 8–24 hours 
apart.19  Conversion is defined as 2 consecutive negative smears and cultures taken 30 days 
apart. Smears and cultures should be continued every month after conversion19,23 if the patient 
continues to expectorate.  Induced sputum is not indicated if the patient is not coughing. 

· Second line drugs have more adverse effects then first line drugs. Patients should be reviewed 
regularly to address any side effects to increase adherence to drug regimens. Information about 
drug doses, side effects and monitoring for second line drugs is available from the TB Unit. 

4.5 Drug side effects and interactions  

Patients must be thoroughly educated about the possible side effects of anti-TB medications prior to 
initiating treatment and this should be reinforced at each follow up visit.  Some side effects can be 
avoided e.g. ensuring renal patients are given appropriate doses, checking for medications which 
may interact with the anti-TB drugs, providing pyridoxine routinely especially in those who are 
malnourished, diabetic, pregnant, have chronic liver or renal disease, are alcohol dependent or HIV 
positive.  

The most essential piece of advice is that patients must stop all medications and seek review 
immediately if they experience any serious adverse events while on treatment (see below).   

4.5.1 Individual drug toxicities6  

Isoniazid:  
Hepatitis is the most severe toxic effect however an asymptomatic rise in hepatic transaminases at 
the outset of treatment is not clinically significant and usually resolves spontaneously.  Alcohol 
consumption, liver disease and increasing age are associated with increased toxicity. 

* Some recent studies show that much shorter courses have good cure rates however these have not yet been validated.   
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· Drug reactions (e.g. rash) occasionally occur, usually during the first weeks of treatment. 
· Other side effects include nausea and vomiting, peripheral neuropathy, fatigue, drowsiness and 

headache.   
· More severe neurological effects such as toxic psychosis, depression, optic neuritis, and 

generalised convulsions are less common.   
· Acne is seen more frequently in SE Asians. 
· Drug interactions do occur: taking isoniazid with phenytoin will increase levels of both drugs 

although taking rifampicin concurrently may counteract these effects.  Isoniazid may increase 
the toxicity of carbamazepine, benzodiazepines, paracetamol and warfarin.6 

Rifampicin: 

· Causes pink-orange discolouration of bodily secretions (i.e. urine, sweat, tears, sperm and 
sputum).  Clothes and contact lenses may be irreversibly stained.   

· Gastrointestinal side effects (nausea, vomiting, abdominal pain) and pruritus with or without rash 
are relatively common.   

· As with isoniazid, liver transaminases as well as bilirubin may rise at the outset of treatment but 
are often transient.  Dose related hepatitis can occur and is potentially fatal, therefore monitoring 
for this is essential particularly in persons with pre-existing liver disease. 

· Renders combined oral hormonal contraceptives (all forms) and progesterone-only pill 
ineffective due to induction of liver enzymes. Recommended (and effective) hormonal options 
are Depot Medroxyprogesterone Acetate (DMPA) injections and levonorgestrel-Intrauterine 
device.24 Etonogestrel (ENG) implants (Implanon) have reduced effectiveness and are not 
recommended as the sole form of contraception while on rifampicin. If Implanon is the preferred 
form of hormonal contraception, then consistent condom use is required for the duration of 
rifampicin therapy and for one month following completion. Non-hormonal forms of contraception 
should also be considered (copper–IUD being most reliable reversible form of contraception). 

· Induces hepatic enzymes and may increase the dosage requirements of drugs metabolised in 
the liver including methadone, warfarin, corticosteroids, oral hypoglycaemics, anticonvulsants, 
cardiovascular agents (calcium channel blockers, beta blockers, ACE inhibitors), statins, 
benzodiazepines, azole antifungals (e.g. ketoconazole), macrolides, cyclosporin and drugs used 
for treatment of HIV infection (non-nucleoside reverse transcriptase inhibitors and protease 
inhibitors).  It should be used with caution in HIV-positive patients (expert advice is essential).25 
For patients e.g. taking regular corticosteroids, doubling the dose may be required if starting on 
rifampicin.25 

· Prolonged or unscheduled breaks in treatment can be associated with shock, acute-renal failure, 
thrombocytopenic purpura and haemolytic anaemia which are all contraindications to its 
reintroduction. A flu-like syndrome with myalgia, arthralgia, fever, malaise and mild haemolysis 
is also more common with intermittent use.  Any reintroduction should be done in consultation 
with TB specialists. 

Pyrazinamide: 

· Arthralgias are common and can often be relieved with aspirin.   
· Acute gout may also occur as pyrazinamide blocks the terminal excretion of uric acid. Therefore 

pyrazinamide should be avoided when there is a history of gout.  
· It may be poorly tolerated because of gastrointestinal side effects, especially in older people.  
· Like isoniazid, pyrazinamide is a relatively common cause of anti-TB drug related hepatitis, 

especially in the elderly.  The lowest drug dose in the range for weight should be used for the 
elderly.  

· Other side effects include flushing, rash, photosensitivity and difficulty in diabetes control.6  
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Ethambutol: 

· The most serious toxicity is optic neuropathy which may result in decreased visual acuity, red-
green colour blindness or visual field losses.  If it occurs, it is usually after a number of months 
and is dose-related, but may be reversible weeks to months after the drug is stopped.  Patients 
on ethambutol should have their visual acuity and colour vision reviewed at each visit. 

· Ethambutol causes cutaneous reactions more commonly than other first line anti-TB drugs and 
may cause anorexia, arthralgia and very rarely, hepatitis.26   

· Should be used with caution in patients with renal impairment. 

Table 5 gives an overview of a symptom-based approach to managing major and minor side effects. 

Table 5. Symptom-based approach to managing side-effects of first line anti-TB drugs 

Side-effects Drug(s) probably 
responsible 

Management 

Major Stop responsible drug(s) and refer to clinician urgently 

Skin rash with or without itching 
(see text above for more 
information) 

Isoniazid, rifampicin, 
pyrazinamide 

Stop anti-TB drugs 
Anti histamines can be tried for mild itch, non 
extensive rash 

Jaundice (other causes excluded), 
hepatitis 

Isoniazid, pyrazinamide, 
rifampicin 

Stop anti-TB drugs and monitor LFTs 

Confusion (suspect drug-induced 
acute liver failure if there is 
jaundice) 

Most anti-TB drugs Stop anti-TB drugs 

Visual impairment (other causes 
excluded) 

Ethambutol Stop ethambutol 

Shock, purpura, acute renal 
failure, haemolytic anaemia 

Rifampicin Stop rifampicin, do not use rifampicin again 

Minor Continue anti-TB drugs, check drug doses 

Anorexia, nausea, abdominal pain 
(hepatotoxicity ruled out) 

Pyrazinamide, 
rifampicin, isoniazid 

Give drugs with small meals, just before bedtime 
or space them out.  Advise patient to swallow 
pills slowly with small sips of water.  
Anti-emetics, antacids and proton pump inhibitors 
may be trialed if hepatotoxicity is ruled out. 
If symptoms persist or worsen, or there is 
protracted vomiting or any sign of bleeding, 
consider the side-effect to be major and refer to 
clinician urgently. 

Joint pains Pyrazinamide Check uric acid level.  If gout, treat with aspirin or 
non-steroidal anti-inflammatory drug, or 
paracetamol and stop pyrazinamide. 

Burning, numbness or tingling 
sensation in the hands or feet 

Isoniazid Increase pyridoxine dose to 50–75 mg daily.*,27 If 
not improved in 1 week stop isoniazid and 
continue pyridoxine. 

Drowsiness Isoniazid Reassurance. Give drugs before bedtime 

Orange/red urine, tears and sweat Rifampicin Reassurance. Patients should be told when 
starting treatment that this may happen and is 
normal. 

Flu syndrome  
(fever, chills, malaise, headache, 
bone pain) 

Intermittent dosing of 
rifampicin 

Change from intermittent to daily rifampicin 
administration27 

Adapted from World Health Organization. Treatment of Tuberculosis Guidelines 4th Edition 2010  

* May require higher doses if patient is on second line treatment.18   
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Second line drugs used in the treatment of MDR-TB are associated with a significant number of 
adverse effects. Patients should be encouraged to report any abnormalities and direct questioning 
regarding adverse effects should occur at each review. Special monitoring is required for patients 
on MDR treatment. Instructions for monitoring patients on MDR-TB treatment are available from the 
TB Unit. 

4.5.2 Management of common minor adverse events  
Drowsiness – give the drugs at bedtime rather than in the morning (negotiating DOT responsibility). 

Mild skin itches – anti-histamines. 

Gastrointestinal intolerance - treatment should be stopped until LFTs have been checked as this 
may be a sign of hepatotoxicity.  In patients on standard, first line, multi-drug treatment, the most 
common cause of gastric irritation is rifampicin, followed by pyrazinamide, therefore: 

· Gastrointestinal symptoms should settle within 4 or 5 days of stopping the drugs. If not then 
another cause of the symptoms (e.g. peptic ulcer) should be sought. 

· Initially changing the timing of the medication or administering the drug with food may settle the 
complaint.  If not settling and the patient is on rifampicin, isoniazid, pyrazinamide and 
ethambutol, then the latter 3 drugs should be restarted first without rifampicin.  If symptoms 
recur, then the likely cause is pyrazinamide, which may need to be omitted from a longer, 
modified regimen.   

· If these 3 drugs ( isoniazid, pyrazinamide and ethambutol), are tolerated, then rifampicin should 
be re-introduced with a modified dosing schedule – such as starting at half dose and building up 
over 1-2 weeks, giving the rifampicin with a small meal and/or at bedtime.19  This approach is 
often successful but if symptoms of gastritis recur, then antacids may be trialled provided that 
they are given at least 1-2 hours after isoniazid (as they interfere with isoniazid absorption).28  

4.5.3 Management of abnormal liver function  
· Rifampicin, isoniazid and pyrazinamide can all cause drug induced hepatitis.  An asymptomatic 

increase in AST/ALT (aminotransferase) concentration occurs in nearly 20% of patients treated 
with the standard 4-drug regimen; in most patients this asymptomatic elevation resolves 
spontaneously.8  It is important to rule out other causes of hepatitis including viral hepatitis (A, B, 
C and E), biliary tract disease, other hepatotoxins e.g. alcohol and paracetamol and other 
medications, HIV positivity, pregnancy or within 3 months of being post-partum. 

· In general, anti-TB agents should be discontinued immediately if a patient's ALT level exceeds 3 
times the upper limit of normal in association with symptoms, or 5 times the upper limit of 
normal in the absence of symptoms. 

· If the patient is not clinically unwell from TB, then wait until the LFTs return to baseline (pre-
treatment levels) and clinical symptoms resolve before reintroducing medications (See Table 6).  
If the patient is infectious, then strict respiratory isolation will need to be maintained during this 
period. 

· If the patient remains clinically unwell from TB then another form of drug treatment will need to 
be given as an inpatient.  This will usually result in ethambutol being continued and adding a 
fluoroquinolone and streptomycin (15 mg/kg (to a maximum of 1 g) unless contraindicated or 
drug resistance known/suspected.  This regimen should be continued until the ALT drops to 
below 3 times normal, and the bilirubin drops to below 2 times normal; then medications 
reintroduced (see Table 6).  The streptomycin and fluoroquinolone can be ceased following the 
successful reintroduction of standard first line treatment.  If the signs and symptoms do not 
resolve and the liver disease is severe, the non-hepatotoxic regimen should be continued for a 
total of 18-24 months.  See Section 4.7.5 for more details. 
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· In patients with cirrhosis, rifampicin and ethambutol with a fluoroquinolone or cycloserine for 12-
18 months can be considered.29  If the patient has severe unstable liver disease, it may be more 
prudent to use the non-hepatotoxic regimen excluding rifampicin and including an 
aminoglycoside with a total treatment time of at least 18-24 months in consultation with a liver 
specialist recommendations.29 

4.5.4 Reintroduction schedule for patients with hepatotoxicity 
The schedule (Table 6) is based on the fact that ethambutol is very rarely hepatotoxic.  Of the 
remaining drugs, the one least likely to cause hepatotoxicity, and also very important for early 
sterilisation of sputum and cure is rifampicin.  LFTs should be checked daily during the 
reintroduction of medication, and second daily in the week following successful reintroduction.  

Table 6. Drug reintroduction schedule (hepatotoxicity) 

  Ethambutol Rifampicin Isoniazid Pyrazinamide 

Day 1 Full dose* 75mg     
Day 2 ” 150mg     
Day 3 ” 300mg     
Day 4 ” Full dose*     
Day 5 ” ” 50mg   
Day 6 ” ” 100mg   
Day 7 ” ” Full dose*   
Day 8 ” ” ” 250mg 
Day 9 ” ” ” 500mg 
Day 10 ” ” ” Full dose* 

* Full doses as per section 4.4.3  

If symptoms recur or liver function tests become abnormal as the drugs are reintroduced, the last 
drug added should be stopped.29  An alternative treatment regimen will need to be started. 

In patients who tolerate the reintroduction of rifampicin and isoniazid, it is acceptable to avoid using 
pyrazinamide.  However, this will require extension of treatment duration out to 9 months (refer 
section 4.4.3).  

If rifampicin is not successfully reintroduced, alternative regimens include: 
· 2 months of isoniazid, ethambutol and streptomycin followed by 10 months of isoniazid and 

ethambutol.6    
OR 

· 12-18 months of isoniazid and ethambutol.  A fluoroquinolone (usually levofloxacin [500 to 1000 
mg oral or intravenous once daily] or moxifloxacin [400 mg oral or intravenous once daily]) can 
also be given, though this regimen has not been studied. Pyrazinamide could be given during 
the first 2 months. An injectable agent may be added for the first 2-3 months in persons with 
extensive disease or to shorten the overall treatment duration to 12 months.30 

If isoniazid cannot be used, 6-9 months of rifampicin, pyrazinamide and ethambutol can be 
considered.6 

If neither isoniazid or rifampicin can be used, the non-hepatotoxic regimen (ethambutol, 
fluoroquinolone, streptomycin) should be continued for 18-24 months.  
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Patients will require at least monthly monitoring of liver function throughout their treatment once 
they are re-established on treatment.19 

4.5.5 Management of hypersensitivity to medication 
Hypersensitivity reactions usually occur within the first 2 months of treatment and most commonly 
involve rash (typically maculopapular, erythematous and itchy) and/or fever.  Generalised reactions 
may also include fever, rigors, headache, myalgia, peri-orbital oedema, lymphadenopathy, 
hepatosplenomegaly and transient jaundice.   

4.5.5.1 Principles of management of drug hypersensitivity  
All drugs used in treating TB can cause a rash.  The response depends on the severity.  If the area 
affected is limited or the predominant manifestation is itching, antihistamines may be the only 
necessary action while following the patient closely.19   

If a petechial rash is noted, platelet count should be checked and if found to be low, hypersensitivity 
to rifampicin is assumed.  Rifampicin should be stopped and the patient will require a different 
regimen i.e. rifampicin should not be reintroduced.8 

No attempt should be made to reintroduce a drug that has been associated with exfoliative 
dermatitis, Stevens-Johnson syndrome or a severe systemic reaction such as hypotension, renal 
failure, thrombocytopenic purpura or severe haemolytic anaemia.  

If the rash is generalised, and especially if it is associated with fever and/or mucous membrane 
involvement, all drugs should be immediately stopped.   

If the reaction is not severe, the drugs should be stopped and reintroduced 1 at a time (see Table 7) 
starting with the drug least likely to cause the rash (isoniazid or rifampicin).  The first dose should be 
a small challenge dose and increased to full dose by day 3.6  If there is no recurrence of the 
symptoms and/or signs, the procedure is repeated with the next drug.  

If a reaction occurs during challenge dosing and the drug is essential for the patient’s management, 
then a more formal drug sensitisation regimen may be required (4.5.5.2).  

Table 7. Drug reintroduction schedule (hypersensitivity) 

  Isoniazid Rifampicin Pyrazinamide Ethambutol 
Day 1 50mg       
Day 2 100mg       
Day 3 Full dose       
Day 4 ” 75mg     
Day 5 ” 300mg     
Day 6 ” Full dose*     
Day 7 ” ” 250mg   
Day 8 ” ” 1000mg   
Day 9 ” ” Full dose*   
Day 10 ” ” ” 100mg 
Day 11 ” ” ” 500mg 
Day 12 ” ” ” Full dose* 

Adapted from World Health Organization Treatment of Tuberculosis Guidelines 4th Edition 2010 
*Full doses see Section 4.4.3.  
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4.5.5.2 General principles of formal desensitisation (always done in hospital) 
The decision to attempt desensitisation should only be made after deciding that the requirement for 
the particular drug outweighs the disadvantages of an alternative regimen.  

Desensitisation is a potentially lengthy process, therefore should be done under the cover of at least 
2 drugs to which the patient is not hypersensitive, to prevent the emergence of drug resistance.  

If the initial reaction was moderately severe or a reaction occurred to the first challenge dose (see 
Table 7), then start with a daily dose of 1/10 the first day’s challenge dose and gradually build up 
the dose by equal amounts to reach the full dose in approximately 7 days.  

If a reaction occurred to the second challenge dose e.g. (see Table 7), then start with a dose 
equivalent to that of the first challenge dose and increase by this same amount each day.  If a 
patient has a mild reaction to a dose, the same (or lower) dose is given the next day and then 
increased more gradually.  

Patients who have developed hypersensitivity reactions should be continued on a daily regimen for 
the duration of treatment.  If drugs need to be discontinued or changed, then the overall duration for 
the new regimen may need to be adjusted accordingly.   

4.6 Hospital discharge, follow up and review  

4.6.1 Hospital discharge  
All TB cases should have a nominated case manager from CDC’s TB Unit.   

With impending discharge from hospital the case manager from the TB Unit will work with the 
inpatient admitting team to ensure that isolation is no longer required (see Section 3.3.3) and that all 
education and discharge planning has occurred. The TB case manager will liaise with health care 
providers ensuring that any special needs are communicated and that arrangements for DOT are in 
place. A Tuberculosis Treatment Card (Appendix 5) should accompany the patient back to the 
urban or remote community health centre or service taking responsibility for the patient. A visit to the 
community by the TB case manager is recommended to enable timely education of family and 
health care providers and a smooth transition of case management.  Assistance with and evaluation 
of contact tracing may also be provided.  

4.6.2 Monthly reviews by medical officer while on anti-TB treatment  
All patients should be seen at least monthly by a medical officer during treatment and more often if 
there are complications, concerns or possible drug side effects (see Table 8).  As well as recording 
information in patient records, the treatment card should be checked and updated at each visit.  The 
treatment card includes a complete summary of site of TB, initial laboratory and radiology results, 
treatment regimen, sputum conversion dates as well as the doses given (see Appendix 5).   

In the case of drug intolerance or drug resistance, changes to the treatment regimen may be 
needed – consultation with an expert in the management of TB is essential. 

Culture negativity should occur in 90% of patients by 2-3 months.  At the 3 month review if this has 
not occurred then adherence to treatment should be carefully reviewed and earlier drug 
susceptibility results re-checked. If the patient is progressing well, then treatment will not need to be 
changed until repeat drug susceptibility tests are available. If there has been a lack of clinical 
response, then drug-resistance should be assumed and treatment altered in consultation with a 
specialist. Sputum cultures should continue to be performed at monthly intervals until conversion 
occurs. 
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Table 8. Clinical monitoring of patients on first line TB treatment 

Activity 1 month 2 months 3 months 4 months 5 months 6 months 
Review: 
· disease symptoms and for signs of 

improvement or treatment failure 
P P P P P P 

· adherence to treatment (receiving DOT) 
P P P P P 

Check total doses and cease 
Rx if sufficient doses 

· symptoms of drug toxicity (check visual 
acuity & colour vision if on E*). Educate 
patients about adverse reactions from all 
drugs e.g. hepatitis, peripheral neuropathy 

P P P P P N/A if completing Rx 

· risk factors for adverse effects (alcohol 
intake, hepatotoxic drugs, renal disease, 
pregnancy) 

P P P P P  

Check:  
· Weight (recalculate drug doses if needed)  P P P P P Only if extending Rx 

· Sputum conversion (prove 3 consecutive 
smear and culture negatives in previous 
smear/culture positive cases ONLY) 

Scant, 1+ or 2+ AFB - 
sputum at 2 wks of Rx 
3+ AFB - sputum only 

at 3 wks of Rx 

P 
Repeat sputum if 
smear or culture 

remains pos 

P 
Repeat sputum if 
smear or culture 

remains pos 

P 
If no conversion 

→Rx failure 
  

· Drug susceptibilities P 
Stop E* if fully 

sensitive to HRZ 

Stop Z* (and E) if fully 
sensitive to HRZ 

If sputum culture 
pos - review 

If sputum culture 
pos - review    

· LFTs† P P P P P P 
Repeat CXR 

x 
PIf smear neg 

Re-evaluate if no CXR 
change 

P 
Smear pos only  x x PTB only 

(smear pos & neg) 

Check other bloods – renal function, INR, PT P 
if history of renal or liver disease 

Ask about health of contacts P P P P P P 
Contact tracing check it has begun check progress and results Check complete 
Ongoing support and counselling P P P P P P 
Organise follow up visits 

P P monthly P monthly P monthly P monthly 
P 

6 months, 1½ and 2½ years 
post Rx completion‡ 

Advise patient to report early if symptoms of 
relapse x x x x x P If Rx completed 

* E – ethambutol; Z – pyrazinamide. † Monthly LFTs not required routinely unless any of the following circumstances are present: pre-treatment LFTs abnormal; pregnancy or within 3 months 
post-partum; underlying liver disease; HIV infection; continuing alcohol consumption; age ≥50 years. ‡ If adherence questionable, or drug resistance present, review at 6 months then yearly 
for the next 5 years.  
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Patients will be seen more often by a nurse or health worker if they are having DOT and therefore 
patients can be monitored very closely for any side effects.   

Additional monitoring is required for patients on second or third line therapy:   
· Creatinine, magnesium, phosphate and calcium monitoring for those on aminoglycosides 
· Electrolytes if diabetic, renal failure, HIV, other risk factors 
· Thyroid function tests for those on ethionamide/prothionamide or para-aminosalycilic acid 
· Audiology and vestibular testing monthly for patients receiving aminoglycosides 
· Drug level testing for those on aminoglycosides and cycloserine. 

Information on monitoring of MDR-TB patients, drug doses and side effect profiles of second line 
drugs is available from the TB Unit.  

4.6.3 Duration and completion of treatment/defaulter action  
Optimal short-course treatment for TB requires taking 100% of the intended doses within 6 months. 
In practice, acceptable cure rates are obtained as long as ≥80% of the intended doses are taken 
within 8 months and no more than 1 month of treatment is missed in a row.  
· For daily treatment, this means taking 146 of the 182 intended doses within 8 months.  If <146 

doses are taken within 8 months or 28 doses are missed in a row, the patient must restart a full 
course of treatment from the beginning after reassessment for smear/culture positivity and drug 
resistance. 

· For 3 times weekly treatment, this means taking 63 of the 78 intended doses within 8 months.  
If <63 doses are taken within 8 months or 12 doses are missed in a row, the patient must 
restart a full course of treatment from the beginning after reassessment for smear/culture 
positivity and drug resistance. If a treatment dose is missed, then the patient should be 
contacted immediately and all efforts made to give them the treatment. Optimal short-course 
treatment for TB requires taking 100% of the intended doses within 6 months. 

· For daily treatment (intermittent phase) and 3 times weekly treatment (continuation phase) this 
means taking 88 of the 110 intended doses within 8 months. 

· For daily treatment first 2 weeks (intermittent phase) with the remainder of the treatment 3 times 
weekly this means taking 69 of the intended 86 doses within 8 months. 

· Provided that the patient has taken ≥80% of the intended doses within 8 months and has 
missed no more than 1 month of treatment in a row, then every attempt should be made to 
continue treatment beyond 8 months so that all of the initially intended doses are given (above). 

· For patients who are non compliant, as a last resort, the patient can be detained under the 
Notifiable Diseases Act for treatment if this is necessary to safeguard the public. 

Follow up is required at 6 months, 1½ and 2½ years after treatment completion.  If the compliance 
is not certain (treatment not provided in NT), or if culture and sensitivities were not possible (e.g. 
PCR positive only, specimen placed into formalin and culture not possible), follow up should be for a 
total of 5 years. 

Reviews following treatment completion should be a clinical review and CXR at 6 months, 1½ years 
and 2½ years to detect relapse and to check health of family members/contacts. If adherence to 
treatment was questionable or drug-resistance was present or unknown, then it is recommended 
the patients be followed up more regularly, e.g. at 6 months and then yearly for the next 5 years. 
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4.7 Special clinical situations  

4.7.1 Children  
· Contact history is a very important part of assessment for TB in a child.  Most childhood TB 

cases occur in children <5 years and develops as a complication of the initial infection (primary 
tuberculosis).  Treatment of children <5 years of age should be prompt to decrease the risk of 
dissemination of disease. 

· Dosages should be rounded up in children and often need to be recalculated with weight gain. 
Children should be weighed monthly for this reason. 

· Ethambutol is now recommended in children <5 years.  See Section 4.4.3.2 for treatment 
recommendations in children.9  

· Treatment length is extended when children have TB meningitis or osteomyelitis to 12 months9  
· Pyridoxine is particularly important for exclusively breastfed babies of mothers taking anti-TB 

drugs as well as for malnourished and HIV infected children.19   
· If diagnostic specimens (including induced sputum or gastric aspirates) are culture negative, 

then drug susceptibility results from an identified adult contact should be used to guide 
treatment. 

4.7.2 Pregnancy and breast-feeding  
· Rifampicin, isoniazid, pyrazinamide and ethambutol are not contraindicated in pregnancy as the 

risks to the mother and unborn child from untreated TB almost always exceed those of 
treatment. 

· Aminoglycosides (including second line drugs such as amikacin) and the alternative first line 
drug streptomycin can cause deafness in the baby and should not be used. 

· Pyridoxine (vitamin B6) should be given to all pregnant and breast-feeding women. 
· LFTs should be monitored monthly as the risk of drug-associated liver toxicity is slightly 

increased. 
· In some cases (e.g. isolated TB lymphadenitis), it may be possible to defer treatment until late 

pregnancy or post-delivery, but in these instances, the pregnant woman should be monitored 
closely for signs of pulmonary disease and/or dissemination. 

· Babies born to mothers with infectious pulmonary TB can be nursed by the mother provided that 
the baby immediately begins isoniazid to prevent primary TB infection (see Chapter 7). The 
infant should also receive 5 mg of pyridoxine daily.11  

· Breast-feeding should be encouraged as the small concentrations of the drugs in breast milk are 
not associated with toxicity to the baby.  It is advised that the mother wears a mask while 
breastfeeding and nursing the baby if she is infectious. 

· For pregnant women diagnosed with MDR-TB, consultation with TB experts is essential as 
second line drugs may be harmful to the foetus. 

· It is advisable that any woman of child bearing age who is diagnosed with TB, especially those 
with MDR-TB, should avoid becoming pregnant during treatment. 

· Rifampicin can decrease effectiveness of some hormonal contraceptives and alternative 
contraception should be discussed (see Section 4.5.1; P31). 

4.7.3 Elderly people  
· Elderly people are more likely to experience drug intolerance, especially if malnourished (e.g. 

low serum albumin).  Pyrazinamide is particularly poorly tolerated in this age group therefore 
dosing may be more appropriate at lower end of dosing range i.e. 20 mg/kg/day or 30 mg/kg 
thrice weekly. 
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· LFTs should be checked monthly if age ≥50 yrs. For elderly with renal or liver disease, please 
see Section 4.7.5. 

· Consideration should be given to starting potentially liver toxic drugs sequentially at lower 
doses. For example, ethambutol (at full dose) and isoniazid (at reduced dose) are started 
together initially and built up to full dose over a week, at which time LFTs are checked; 
rifampicin is introduced next at reduced dose and built up over the next week, LFTs are again 
checked; pyrazinamide (low dose) is started last and cautiously increased over the next week 
with LFT monitoring. 

4.7.4 Renal failure  
· Ethambutol is about 80% renally cleared and may accumulate in patients with renal 

insufficiency.  Pyrazinamide is metabolised by the liver however its metabolites may accumulate 
in patients with renal insufficiency.  It is recommended that patients with a creatinine clearance 
of less than 30mL/min should have the standard daily dose recommendations of ethambutol 
(15mg/kg) and pyrazinamide (25mg/kg) however the drugs should be given 3 times weekly.6,8,19 
If the patient is on haemodialysis, the drugs should be given immediately after dialysis has been 
completed. 

· No adjustment is required for rifampicin or isoniazid and doses can either be given thrice weekly 
with the other anti TB drugs or on a daily basis.  For patients receiving haemodialysis, it may be 
prudent to provide all drugs at the one time which would also ensure DOT. 

· Drug levels for ethambutol may be helpful when ethambutol is important for the regimen.8,19 
· Dosage adjustments need to be made for some second line drugs including injectable agents, 

levofloxacin, and cycloserine.  Monitoring of drug levels for aminoglycosides is essential if these 
drugs are required for patients with MDR-TB (Table 9). 

Table 9. Dosing recommendations for adult patients with reduced renal function and for adult patients receiving 
haemodialysis8 

Drug Change in 
Frequency? 

Recommended dose (for average adults) and frequency for 
patients with creatinine clearance <30 mL/min or patients 
receiving haemodialysis* 

Isoniazid No change 300 mg once daily, or 15 mg/kg (max 900 mg) 3 times/week 
Rifampicin No change 600 mg once daily, or 600 mg 3 times/week 
Pyrazinamide Yes 25 mg/kg/dose 3 times/week (not daily) 
Ethambutol Yes 15 mg/kg/dose 3 times/week (not daily) 
Levofloxacin Yes 750–1000 mg/dose 3 times/week (not daily) 
Moxifloxacin No change 400 mg daily  
Cycloserine Yes 250 mg once daily, or 500 mg/dose 3 times/week† 
Ethionamide No change 15-20 mg/kg/day (can be in divided doses) 
PAS No change 4 gm/dose twice daily 
Streptomycin Yes 12–15 mg/kg/dose 2–3 times/week (not daily) 
Capreomycin Yes 12–15 mg/kg/dose 2–3 times/week (not daily) 
Kanamycin Yes 12–15 mg/kg/dose 2–3 times/week (not daily) 
Amikacin Yes 12–15 mg/kg/dose 2–3 times/week (not daily) 

* Points to note: 
Above doses are given unless there is intolerance. 
Dose the aminoglycosides, pyrazinamide, and ethambutol by ideal body weight for obese patients. 
The medications should be given after haemodialysis on the day of haemodialysis. 
Monitoring of serum drug concentrations should be considered to ensure adequate drug absorption, without excessive 
accumulation, and to assist in avoiding toxicity. 
There should be careful monitoring for evidence of neurotoxicity. 
As data are currently not available for patients receiving peritoneal dialysis, for these patients, begin with doses 
recommended for patients as above and verify adequacy of dosing using serum concentration monitoring. 

† The appropriateness of the 250 mg daily dose has not been established. 
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4.7.5 Liver disease  
Patients at risk of TB often have an increased incidence of underlying liver disease as TB is more 
common in people with alcohol abuse and hepatitis B and C than in the general population.  The 
risk of drug induced hepatitis is more common in patients with underlying liver disease and the 
implications for those with marginal reserve could be life threatening.  Of the first line drugs, 3 can 
cause hepatotoxicity (isoniazid, rifampicin and pyrazinamide), therefore the use of these drugs in 
patients with underlying liver disease should be discussed with CDC’s TB Unit.  The more unstable 
or severe the liver disease, the use of fewer hepatotoxic drugs should be considered.   

Where alcohol, paracetamol or other medications may be the underlying cause of raised ALT 
concentration then attempts to reduce consumption of these hepatotoxins should be tried in the first 
instance. Admission to hospital may play a role in this with monitoring of medication and reduced 
alcohol consumption. 

Where the ALT is more than 3 times the upper limit of normal prior to treatment and treatment 
needs to be started (i.e. cannot be delayed to look for ALT resolution) an alternate regimen should 
be considered. These regimens are available from the TB Unit. 

Clinical monitoring and regular liver function tests of all patients with pre-existing liver disease 
should be performed regularly during treatment and in consultation with a liver specialist. 

4.7.6 HIV Infection  
· HIV-related TB should only be managed by specialists familiar with both diseases. 
· Short-course treatment of TB in patients with HIV has been associated with acceptable rates of 

treatment success and relapse.  However, treatment should be prolonged if the clinical response 
is slower than expected or if sputum is still positive at 2 months (when full sensitivity to standard 
drugs has been demonstrated).  In these cases it is recommended that the continuation phase 
be extended to 7 months i.e. total treatment 9 months.1 

· It is recommended that all HIV positive patients with TB always have daily DOT during the 
intensive phase rather than intermittent treatment as it has shown to be more effective against 
relapse and failure.6  It is also advisable to have daily DOT during the continuation phase where 
possible.6 

· Interactions between drugs used for antiretroviral therapy and TB treatment are common and 
complex, often requiring drug avoidance or dosage adjustment.  The toxicity profiles often 
overlap, which can make it difficult to discern the cause of drug-related adverse reactions. 

· Rifabutin is often used in place of rifampicin as it has fewer interactions with protease inhibitors 
and non-nucleoside reverse-transcriptase inhibitors.1  There is an unacceptable rate of 
treatment failure and/or relapse in patients treated with regimens which do NOT contain 
rifampicin/rifabutin. 

· Restoration of immune function with antiretroviral therapy in patients with HIV infection is 
associated with an increased incidence of paradoxical reactions (i.e. an overactive host 
response to TB antigens leading to transient worsening or emergence of TB-related clinical 
findings after anti-TB treatment has started).  This is also known as immune reconstitution 
inflammatory syndrome (IRIS). IRIS usually begins within days to weeks of starting treatment 
and may be severe. 

· Consideration should be given to delaying antiretroviral therapy in patients not already taking 
HAART at the time of TB diagnosis, as this enables full dose standard anti-TB treatment to be 
given during the critical intensive phase; minimises the possibility of drug interactions; makes it 
easier to identify the cause of adverse drug reactions and decreases the risk of paradoxical 
reactions.  However, HAART should be initiated in all newly diagnosed HIV positive patients, 
preferably between 2-8 weeks of starting TB treatment.31  The timing in part will be dependent 
on the CD4 count, however all patients regardless of their CD4 count should be started on 
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HAART within 8 weeks of TB therapy as there is evidence of increased mortality if HAART is 
delayed for more than 8 weeks.32 

4.8 Management of relapse and treatment failure 

· Relapse refers to when a patient becomes and remains culture negative while receiving therapy, 
but, at some point after completion of treatment becomes culture positive again (within 1 year). 
The surveillance definition for relapse is a patient previously treated for TB, declared cured or 
treatment completed. 

· Efforts should be made to determine whether it is a true relapse (meaning the same 
M. tuberculosis organism is able to be identified) or a re-infection from an exogenous source 
(pulmonary TB patient) causing new disease. Where possible this should be supported by 
molecular testing. 

· Most relapses occur within the first 6-12 months after the completion of treatment. 
· Empirical treatment should be based on the previous treatment regimen. If the initial TB was 

caused by drug susceptible organisms and the patient fully received DOT, a standard 4 drug 
regimen can be initiated while waiting for DST. If a patient did not receive DOT and/or if dosing 
may have been irregular, drug resistance should be assumed and an expanded treatment 
protocol used in discussion with the TB specialist while awaiting DST. 

· Specimens for cultures are essential for DST. 
· Treatment failure is defined as continued positive cultures during the course of treatment. 

Reasons include non-curative drug regimen given due to inappropriate prescribing, drug 
resistance, non-compliance or malabsorption. 

· Importantly, never add a single new drug to a failing regimen. 

4.9 Management of smear-negative/culture-negative pulmonary TB 

· At a minimum, patients suspected of having pulmonary TB should have 3 sputum samples 
collected. 

· Patients who cannot produce sputum should undergo an induced sputum where possible.  Prior 
to making a diagnosis of culture negative TB, other differential diagnoses should be excluded 
(see Chapter 2) and further diagnostic testing including bronchoscopy, gastric aspirates, CT/MRI 
and NAAT of any lung tissue should be considered. 

· Following careful clinical and radiologic evaluation, patients who are thought to have pulmonary 
TB should be initiated on treatment regardless of smear results.  While treatment will most likely 
be with the standard regimen (HRZE), one should be guided by DST results of probable 
contacts, the country of origin or known likelihood of resistant TB. 

· Where cultures return positive, treatment is continued. 
· If cultures remain negative a thorough clinical evaluation and repeat CXR should be performed 

at 2 months. If improvement has occurred (clinical or radiographic) and no other aetiology 
identified, then treatment should continue.  A decision as to whether 2, 3 or 4 drugs should be 
continued should be made with the TB specialist of the unit. 

4.10 ICU/HDU patients with significant risk of having tuberculosis 

Refer to Appendix 6.  
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5 Bacille Calmette-Guérin (BCG) vaccine  
5.1 The vaccine 

Bacille Calmette-Guérin (BCG) is a suspension of live attenuated M. bovis and remains the only 
vaccine available for TB.  The aim of BCG vaccination is not to prevent transmission of MTB but 
rather to prevent progression of infection to disease.  Its main role is in preventing meningeal and 
disseminated (miliary) TB in young children for whom its efficacy is >70%.1,2 The vaccine’s 
protective effect is thought to last approximately 10 years3 but could be up to 15 to 20 years.2,4,5 
Currently it is not recommended in Australia for routine vaccination of adults but is used in certain 
high risk groups.  The effect of BCG vaccination on interpretation of subsequent Mantoux tests is 
discussed in Chapter 6.  

5.2 Indications 

· Indigenous neonates in the Northern Territory.6 
· Neonates born to patients with leprosy or who have a family history of leprosy (refer to the 

Guidelines for the Control of Leprosy in the Northern Territory).7 
· Children under 5 years (with no previous BCG) who will be living in NT Indigenous 

communities.2 
· Newborns and children under 5 years with a high probability of travelling to countries of high TB 

incidence (>40 cases per 100,000 population per year – see map in Chapter 10 and Appendix 7) 
for an extended period.  Newborns should be considered for BCG at birth.2 

In addition to the above recommendations BCG may be considered in the following: 

· Children over 5 but less than 16 years (with no previous BCG) who will be travelling or living in 
countries or areas with a high incidence of TB for extended periods.  BCG should ideally be 
given at least 3 months before travel. 

· TST negative Healthcare workers (with no previous BCG), who may be at high risk of exposure 
to drug resistant cases e.g. microbiology laboratory workers,8 staff caring for MDRTB patients.9 

5.3 Contraindications 

BCG vaccination is contraindicated2 in individuals with: 

· Mantoux test reactions ≥5 mm 
· Immunosuppression, including HIV infection; immunosuppressive drugs, including 

corticosteroids and TNFα inhibitors; radiation therapy; malignancies involving bone marrow or 
lymphoid systems 

· High risk of HIV infection when the HIV status is unknown 
· Persons with congenital immuno-deficiencies including specific deficiencies of the interferon 

gamma pathway 
· Any serious illness including malnutrition 
· Pregnancy 
· A past history of BCG vaccination 
· A past history of TB 
· Positive IGRA. 

BCG can be given at the same time as other live vaccines (in separate syringes in different sites) 
but should be postponed for 4 weeks if another live vaccine has been given in the preceding 4 
weeks.  
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Precautions10 

· Neonates who are medically unstable until the neonate is in good medical condition and ready 
for discharge from hospital. 

· Neonates of mothers who are suspected or confirmed to be HIV positive (until HIV infection of 
the infant can be confidently excluded). 

· 4 week delay after administration of another live parenteral vaccine (MMR, Varicella, yellow 
fever) unless given concurrently with BCG. 

· Generalised septic skin disease and skin conditions such as eczema, dermatitis and psoriasis. 
· Persons being treated with anti TB medication as the therapy is likely to inactivate the BCG 

vaccine. 
· Significant febrile illness (T>38.5ºC) (administer >1 month after recovery). 

5.4 Dosage and administration 

· BCG should only be given by health staff who have been trained in the technique of BCG 
vaccination as specified in The Australian Immunisation Handbook or About Giving Vaccines 
workbook. 

· In the NT, the vaccine can only be obtained through neonatal nurseries or after authorisation by 
the Clinical Nurse manager of CDC TB Units.  

· Prior to giving BCG, all persons must have a Mantoux test.  The exception is infants younger 
than 6 months of age who have not been knowingly exposed to MTB.  For all other infants 
younger than 6 months who have been exposed or thought to be exposed, a Mantoux test is 
necessary.  BCG should only be given to people with a Mantoux test result <5 mm. 

· The dose is 0.05mL for neonates and infants <12 months of age; and 0.1mL for children and 
adults.  It is given intradermally over the region of the insertion of the deltoid muscle into the 
humerus which is just above the mid-point of the upper arm. 

· The vaccine does not contain a sterilising agent so extreme care must be taken to prevent 
bacterial contamination when reconstituting and handling the vaccine.  As with other vaccines, 
the reconstituted vaccine and diluent must be kept between 2ºC and 8ºC as well as protected 
from light. The vaccine is unstable and should be used according to manufacturer’s guidelines. 

· Protective eye-wear should be used when mixing and administering the vaccine to protect 
against the risk of eye splash.  If a child is being vaccinated and a parent is helping to 
immobilise the child, the parent should also wear protective eye wear. 

· The use of a multi-dose vial is an accepted practice provided a strictly aseptic technique is 
adhered to but the vial* must be disposed of at the end of the vaccination session. 

· The parents should be advised of possible side effects following the injection (below).  All 
parents should receive the BCG fact sheet.  The importance of reporting suspected problems 
should be stressed. 

5.5 Response to vaccination 

· A small red papule normally forms and eventually ulcerates, usually within 2-3 weeks of 
vaccination. The ulcer usually heals with minimal scarring in several weeks but may take up to 3 
months.  There is no pain or tenderness around the site of the injection. 

· There may be swelling and tenderness in local lymph nodes. 
· Subjects with LTBI who are inadvertently given BCG vaccination may experience an accelerated 

response characterised by induration within 24-48 hours, pustule formation in 5-7 days and 
healing within 10-15 days.2 

* The current BCG available in Australia BCG Vaccine SSI vial can be used up to 4 hours after reconstitution. 

_________________________________________________________________________________________________ 
May 2016 Department of Health Centre for Disease Control 46 

                                                

http://www.health.nt.gov.au/library/scripts/objectifyMedia.aspx?file=pdf/25/78.pdf&siteID=1&str_title=Tuberculosis%20vaccine%20(BCG).pdf


Guidelines for the Control of Tuberculosis in the Northern Territory 

· No more than 1 BCG is to be given, regardless of subsequent Mantoux test reaction. 

5.6 Adverse reactions 

· About 5%2 of vaccinated persons experience adverse events however serious complications 
from BCG vaccination including anaphylactoid reactions are rare. 

· Injection site abscesses are the most commonly reported adverse reaction (2.5%)2 followed by 
severe local reaction and regional lymphadenitis.  All may heal spontaneously however surgical 
interventions are sometimes required for abscesses and rarely anti-tuberculosis drugs may be 
required for lymphadenitis (see below).3  BCG abscesses should always have susceptibility 
testing performed. 

· Keloid scar formation is minimised by giving BCG no higher than the level of the insertion of the 
deltoid muscle into the humerus. 

· Adverse reactions are less likely in infants than older patients.10 
· BCG may cause disseminated infection if inadvertently given to someone who is 

immunosuppressed or if inadvertently given with an incorrect technique. 
· Gross local or disseminated infection can be treated with anti-TB drugs under the supervision of 

a TB specialist (usually rifampicin and isoniazid for 2-4 months; BCG is naturally resistant to 
pyrazinamide and may occasionally be resistant to isoniazid). 

· Milder local reactions are usually self-limiting and can usually be managed expectantly by 
allowing pus to spontaneously discharge, keeping the site clean and dry (can be wiped with 
alcohol swabs) and covering the area with a gauze dressing rather than an occlusive dressing. 

· Adverse reactions to BCG vaccine are a notifiable condition in the NT. An Adverse Event 
Following Immunisation form, should be completed and forwarded to the Immunisation project 
officer. A BCG incident and side effects form, available from the TB Unit 08 8922 8804, should 
be completed to report both errors in administration as well as BCG side effects. 
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6 Latent tuberculosis infection (LTBI)—diagnosis 
6.1 Introduction  

The risk of TB infection in close contacts of an infectious case can be as high as 25-50%.1 Following 
infection, the subsequent lifetime risk of active TB is generally estimated to be about 10% with half 
of these cases occurring within 2-5 years of infection.2  This risk is even greater in young children 
and people with impaired immunity (see Chapter 2).  Diagnosis of latent tuberculosis infection 
(LTBI) followed by recommended preventive treatment will reduce the risk of developing active TB 
by up to 92%.3 International guidelines emphasise targeted LTBI testing of people at increased 
risk of TB infection and disease.2  In those guidelines, the decision to test for LTBI is usually 
regarded as an intention to give treatment for LTBI if the test is positive. 

Although imperfect, the Mantoux method of testing with tuberculin purified protein derivative (PPD) 
derived from killed M. tuberculosis is currently the most reliable and widely available diagnostic test 
for LTBI.  Interferon-Gamma Release Assays (IGRA) are blood tests which measure the release of 
interferon-gamma in whole blood from sensitised persons.  IGRAs are more specific in patients with 
previous Bacille Calmette-Guérin (BCG) immunisation or exposure to non-tuberculous mycobacteria 
(NTM) (see Section 6.3.2).  
 
The Mantoux test remains the preferred test in NT in most patient groups. IGRAs may be used as 
supplemental tests to improve specificity in screening immunocompetent subjects and in addition to 
Mantoux in immunocompromised patients considered at high risk of LTBI and be considered where 
more practical e.g. some prison settings (see Section 6.3.2). 

6.2 Indications for testing for latent TB infection (LTBI) 

The main role for testing for LTBI is to identify people who are ultimately at increased risk of 
developing active TB and who will benefit from treatment of LTBI.  Generally, this includes people in 
population sub-groups at high risk2 of acquiring TB infection or with conditions associated with a 
high risk of progression of LTBI to active TB.  Targeted testing of high risk groups has the potential 
benefit of maximising TB control efforts and minimising the number of people who do not have LTBI 
receiving unneeded treatment.  Routine screening of low risk persons is no longer encouraged, 
with the exception of establishing a baseline in those specific groups such as those who may face 
an increased risk of exposure to MTB through employment, travel or congregate settings.  

6.2.1 Contact tracing (recent contact with a case of infectious TB—see Chapter 8) 

The Mantoux test remains the preferred test for investigation of contacts of active TB.  The Mantoux 
test has similar specificity to IGRA in a non BCG vaccinated cohort.   

In Mantoux positive subjects at low risk of LTBI and at low risk of progressing to active disease, an 
IGRA may be used as a supplementary test in a sequential process to confirm LTBI.  The improved 
specificity of IGRA in this circumstance in subjects who have had previous BCG or NTM exposure 
may allow better targeting of preventative therapy.   

In recent contacts of an infectious TB patient, the Mantoux test/IGRA may not become positive for 8 
weeks.  Therefore contacts that have had a negative test within 8 weeks of last exposure should be 
retested at least 8 weeks from the last known exposure.2 
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6.2.1.1 Contact tracing in children 

In settings with low rates of BCG immunisation overall such as Australia, IGRA adds little over the 
Mantoux test in the context of TB screening or contact investigations in children.  A BCG has 
minimal effect on a Mantoux test when the child receives BCG immunisation as a neonate, which is 
usual practice in Indigenous children.  The majority of false positive Mantoux results occur in 
children immunised after 1 year of life. Therefore, IGRA may have additional value over Mantoux 
testing in children that received BCG vaccination after the first year of life. 

Mantoux testing does not require blood taking in very young children and may therefore be 
preferred. 

6.2.2 Screening of recent migrants and refugees 
IGRA may be used as a supplemental test for all immunocompetent refugees and immigrants with a 
positive Mantoux test coming from a high prevalence country.* 

6.2.3 The presence (or anticipation) of high risk medical conditions  
For patients with medical conditions that increase their risk of progression to TB disease the 
Mantoux test is the preferred test with IGRA testing utilised when time constraints occur. If the risk 
of LTBI is considered high the Mantoux test and IGRA should be performed; a diagnosis of LTBI 
would be made by a positive result in either test.  The TB exposure history and CXR are central in 
interpreting the Mantoux/IGRA result and in determining the overall risk of LTBI in these patients.  
LTBI testing should be performed as early in the condition as possible.  

6.2.3.1 High risk medical conditions  
Patients requiring testing for LTBI include those with immunosuppression or immune mediated 
inflammatory diseases (rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, ulcerative 
colitis and Crohn’s disease) who are receiving immunosuppressive therapy or corticosteroid therapy 
(e.g. ≥15 mg prednisolone daily for ≥2 weeks)4 or immunomodulatory biological agents, such as 
tumour necrosis factor-α (TNF-α);4 HIV; diabetes; silicosis; haematological malignancies; head, 
neck and lung cancers; chronic renal failure; gastrectomy or jejunal bypass; weight loss >10% body 
weight; malnutrition; pre-organ transplantation and patients with end-stage renal failure on dialysis. 

6.2.4 Other indications for testing  
· As a baseline and part of an ongoing program in employees whose work may involve an 

increased risk of TB exposure (e.g. in hospitals, prisons, detention centres, hostels, drug and 
alcohol rehabilitation centres, night patrol, nursing homes – see Chapter 10)  
The Mantoux test remains the preferred test for health care worker (HCW) screening with IGRA 
role as a supplementary test as a specificity tool i.e. in those HCW who have been previously 
vaccinated and/or where a repeat Mantoux may have led to a boosting of response. 

· CXR changes consistent with past inactive TB (e.g. fibro nodular apical or upper lobe infiltrates). 
· Screening of other high-risk groups, including prisoners and residents of drug and alcohol 

rehabilitation centres and long stay care facilities (see Chapter 10). 
· School screening in high risk individuals (see Chapter 10). 
· Prior to prolonged travel or employment in high prevalence countries/communities if the risk of 

exposure to TB is substantially increased. 
· Prior to administering the BCG vaccine to individuals >6 months of age. 
· Prior to donation in potential live organ donors. 
· As a diagnostic test in some cases of suspected active TB (generally in children, see Chapter 2). 

* Screening guidelines for the initial health assessment of newly arrived refugees in the Northern Territory. 
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6.3 Tests for latent TB infection 

6.3.1 Mantoux testing 

6.3.1.1 Contraindications  
The Mantoux test is contraindicated in the case of previous: 

· Confirmed LTBI (positive Mantoux test*, positive IGRA) or active TB disease.  The test will not 
provide any additional information in these cases and may cause more severe reactions  

· Mantoux test causing severe skin reactions (vesiculation, ulceration, necrosis) 
· Mantoux test causing a severe immediate hypersensitivity reaction. 

The Mantoux test should be rescheduled in the case of: 

· Short-term immunosuppressive therapy that may cause false-negative response  
· Recent live virus vaccination (within 4 weeks) that may cause a false-negative response 

(concurrent i.e. same day vaccination and Mantoux is possible).2 

In some people who meet the criteria for a Mantoux test (e.g. recent close contact of an index case 
with active TB) but in whom it is contraindicated, an alternative IGRA testing may be appropriate.  
Alternatively, an approach focussing on uncovering symptoms and signs of active TB with baseline 
and follow up CXR (e.g. at 6 months, 1½ years and 2½ years) is also reasonable in close contacts 
(see Chapter 7, Section 7.9.2).  

6.3.1.2 Administration  
· Tuberculin (PPD) should be protected from light and stored refrigerated at 2-8°C 
· PPD should be administered as soon as possible after drawing up into the syringe because it 

can stick to the plastic and lose potency  
· The length of storage time once a vial is opened should be according to manufacturer’s 

guidelines  
· Acetone or alcohol is used to clean an area of healthy skin free of veins on the anterior surface 

of the forearm (at the junction of the upper and middle thirds) and allowed to dry. 

Administer 0.1ml of 100 IU/ml strength PPD (i.e. 10 International Units in total) intradermally using a 
1mL insulin syringe with 29 gauge needle or 1mL syringe with 26 g needle. 

A palpable bleb between 5-8 mm in diameter indicates that the test has been done correctly. If this 
does not occur or if PPD is observed to leak from the site, another test can be given immediately 
either in the other forearm or in a site several cm away from the first.  

The subject should be warned that the skin may become itchy but they should avoid scratching the 
area because irritation may lead to false-positive responses.  

A Mantoux test fact sheet is available for patients. 

6.3.1.3 Reading 
The reaction to PPD begins 5-6 hours after injection and produces maximum induration at 48-72 
hours which is when the test is best read.  Tests can be read up to 5 days after injection if 
necessary.  Surrounding erythema is not included in the measurement. 

* See suggested cut offs for positive Mantoux test section 6.3.1.5. 
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Mantoux test results are recorded in mm as a single* reading of the diameter of 
skin induration across the short axis of the forearm (the distance between 
arrowheads in diagram, right).2  

The tip of a medium ballpoint pen is pushed along the skin toward the site of 
injection, starting about 1 cm from the edge and stopping when resistance is 
felt. This is then repeated on the opposite side.  

The distance between the 2 pen marks is measured with callipers or a ruler.  

The actual measurement is recorded in mm along with the number of days 
following administration on which the test was read.  Absence of induration 
should be recorded as 0 mm rather than as ‘negative’ as this may be confusing.  

Vesiculation (blistering) if present should always be noted.  Presence of vesiculation equates to a 
positive Mantoux result. 

A history of BCG vaccination (including age at vaccination, or ages in the case of multiple 
vaccination, and the presence or absence of BCG scars) should also always be recorded. Scars 
should be looked for on both shoulders, at the top of the thigh (e.g. in migrants) and wherever the 
person thinks they might have received BCG vaccination.  

6.3.1.4 Adverse reactions  
· Immediate hypersensitivity reactions such as wheals may occur, usually within 24 hours. 
· Strong positive reactions including vesiculation, ulceration and necrosis may occur at the test 

site in highly sensitised individuals.  Symptomatic relief can be provided with cold packs and the 
use of topical steroid preparations.  Such reactions may cause scarring. 

· Lymphangitis and regional adenitis can occur and is usually managed symptomatically. 
· Residual erythematous lesions at the site of injection may rarely persist for extended periods 

(sometimes months to years) following a strongly positive reaction. 
· Subcutaneous (rather than intradermal) injection will not cause a local reaction but may cause a 

general febrile reaction or inflammatory reactions around old tuberculous lesions in highly 
sensitised individuals. 

· Anaphylactoid and anaphylaxis reactions are extremely rare but it is advisable that Mantoux 
tests are done where access to adrenaline and resuscitation facilities is available. 

6.3.1.5 Interpretation 
Interpretation of the Mantoux test must be individualised after taking into account the size of 
reaction to PPD, the likelihood that false-negative or false-positive reactions may have influenced 
the result, and the risk of development of active tuberculosis.  The main aim is to ensure that those 
at highest risk of infection or progression to active TB are offered preventive treatment and those at 
lowest risk do not receive treatment unnecessarily (see Chapter 7). 

Causes of a false-negative Mantoux test (i.e. negative in the presence of MTB infection)  
· Use of PPD that is out of date, improperly stored or handled. 
· Subcutaneous injection or unrecognised leakage at the time of administration. 
· Reading of the test less than 48 hours or longer than 5 days of injection; incorrect reading of the 

test. 

* The recording of Mantoux test results as a single transverse reading is based on standardisation with other guidelines, 
consistency with published literature and the possibility that longitudinal readings may be significantly greater than 
transverse ones. 

Left
Palm
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· Test performed soon after TB infection (as it can take 2-8 weeks for a detectable immune 
response to MTB to develop, negative tests done early should be repeated at least 8-10 weeks 
following the exposure.2  This sometimes results in 2 Mantoux tests being done). 

· Acute viral, bacterial and fungal infections,2 including active TB (up to 25% of TB patients).1 
· Impaired cellular immunity2 – e.g. neonates, immunosuppression (including steroid, TNF-α 

inhibitors, methotrexate, cyclosporine,5 cyclophosphamide, azathioprine, mycophenolate, 
tacrolimus therapy), HIV, malnutrition (e.g. from living in refugee camps), renal failure, some 
malignancies (lymphoma, leukaemia). 

· Waning cellular immunity to PPD2 (see ‘booster effect’ below). 
· Recent live virus vaccination (within the preceding 4 weeks).1 

Causes of a false-positive Mantoux test (i.e. positive in the absence of MTB infection)  
· Ruptured small venule at time of injection 
· Trauma to the site (e.g. scratching) 
· Failure to distinguish erythema from induration 
· Past BCG vaccination or exposure to NTM6 (below) 
· Sensitivity to preservatives in PPD. 

Effect of BCG vaccination and non-tuberculous mycobacteria (NTM) on Mantoux testing  
Most people vaccinated with BCG will develop a Mantoux test reaction ≥10mm within 8-12 weeks of 
vaccination but this reaction does not correlate with effectiveness of the vaccine. The likelihood and 
degree of persistence of this response is most strongly influenced by the age at vaccination. If BCG 
is given in infancy (i.e. in the first year of life) it is very unlikely to cause Mantoux test reactions of 
≥10mm after the age of 5 years.6  Those vaccinated later in childhood are more likely to have 
persistent responses but it can be expected that the majority of these will be <10 mm within 10 
years7 of vaccination.  Repeat BCG vaccination is also associated with persistent Mantoux test 
reactivity.  Subsequent exposure to NTM and serial tuberculin testing may increase Mantoux test 
reactivity due to BCG but the extent of this effect can be difficult to judge.  Exposure to 
environmental NTM in the absence of BCG may also cause induration in a Mantoux test (usually 
<10mm).6  

When reading Mantoux test reactions there is no reliable way to distinguish response caused by 
BCG from those caused by natural mycobacterial infections (whether MTB or NTM).  The most 
important factor influencing the probability that a tuberculin reaction represents true infection with 
MTB rather than the effect of BCG is the prevalence of LTBI in the population sub-group being 
tested. Some authorities recommend that BCG vaccination status be ignored when performing the 
Mantoux test if the patient is in a high risk group for TB infection or if the vaccine was given in 
infancy.  In these instances the likelihood of true infection with MTB rather than a false-positive 
reaction is increased.  Treating these patients in a high risk group for progression of infection to 
active TB may mean some individuals are treated who are possibly not infected.  

IGRA may have a role in more reliably determining Mantoux test response as their specificity is 
greater and there is no cross reaction with BCG and most NTMs (see Section 6.3.2). 

Suggested cutoffs for interpreting Mantoux test reactions  
The following guidelines are most useful when there is a low likelihood of false-negative or false-
positive reactions.  The cut-offs are chosen to enhance the sensitivity and specificity of the test for 
different population sub-groups.  The aim is to maximise the chance that someone with infection will 
be offered treatment and minimise the chance that someone without infection will be offered 
treatment unnecessarily.  This leads to lower cut-offs in people at highest risk and vice versa 
(Table 1).  
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Interpretation of the test depends on the measurement of induration and the risk of acquiring TB or 
risk of progressing if infected. 

Table 1. Mantoux test interpretations 

Induration*† Suggested positive Mantoux test cut-offs 

≥5mm All children <5 yrs without BCG 
Children <5 yrs with BCG who are contacts of an infectious‡ case 
Children <5 yrs with BCG who are from a high risk group§ 
HIV-positive persons 
Patients with organ transplants and other immunosuppressed patients 
(receiving equivalent of ≥15mg/day prednisolone for >2 wks, TNFα inhibitors, 
methotrexate, cyclosporine, cyclophosphamide, azathioprine, 
mycophenolate, tacrolimus or other immunosuppressants) 

≥10mm Children <5 yrs with BCG who are not contacts of an infectious case and are 
not from a high risk group‡ 
Adults and children >5 yrs with no BCG 
Adults and children >5 years with prior BCG who are contacts of an 
infectious* case 
Adults and children >5 years with prior BCG who are from a high risk group 
for LTBI§ 

≥15mm All others (who should only be screened if there is an indication) 

(adapted from Jasmer et al and Centers for Disease Control)8,2 

* Vesiculation, if present, is regarded as positive in all risk groups. 
† For assessment of repeated testing of employees at increased risk of TB infection, see below. 
‡ Includes all those with high and medium infectivity (see 8.4.1)   
§ High risk groups include those:  

· Likely to have been infected with TB within past 2 years (includes contacts of all ages) 
· CXR consistent with past inactive TB 
· Other high risk medical conditions including diabetes, silicosis, chronic renal failure, carcinoma of lung, head and 

neck, leukaemias, lymphoma, malnutrition, gastrectomy, jejunal bypass, chronic inflammatory conditions (ankylosing 
spondylitis, ulcerative colitis, Crohn’s disease, psoriasis, rheumatoid arthritis etc.) 

· People from high prevalence countries. 

6.3.1.6 Follow up after a Mantoux test  
The result of the Mantoux test in mm and the decision as to whether or not this was regarded as 
indicating LTBI should be carefully documented in the person’s file.  Generally people with negative 
tests can be reassured that they do not have latent TB infection provided they have no symptoms, 
normal immunity, and the test has been done at least 82 weeks following the last possible exposure. 
In very high risk contacts of an infectious case (i.e. HIV-positive or immunosuppressed individuals 
and children <5 years of age) it may be necessary to consider early treatment of primary 
progressive disease with anti-TB drugs prior to a Mantoux being carried out at 8 weeks after the last 
exposure. In this case, a CXR should be taken and specialist advice sought.  

The evaluation of all persons deemed to have a positive Mantoux test should include:  

· Clinical review directed at uncovering symptoms and signs of active pulmonary and/or extra-
pulmonary TB (see Chapter 2) 

· A postero-anterior CXR (a lateral CXR in children under 5 years may also be requested to look 
for mediastinal lymphadenopathy) 

· Sputum collection (induced where necessary) should be performed in the case of suspected 
active TB (see Chapter 2), fibrotic non-calcified changes on CXR or in HIV-positive persons with 
respiratory symptoms (regardless of CXR findings) 
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· A discussion on LTBI and risk of progression to active tuberculosis (see Chapter 7). 

6.3.1.7 Boosted reactions and two-step testing  
The ‘booster effect’ represents reactivation of waned cellular immunity by an initial negative 
Mantoux test such that a second test at any time from 1 week to 1 year later produces a greater, 
more accurate response.  This effect will only be observed in individuals with prior cellular immunity 
to PPD (whether from MTB, BCG or NTM) and is more common in the elderly.  Because the 
proteins in PPD are small in size, repeated skin testing with standard doses of tuberculin will not 
induce a positive skin test reaction in individuals who have no cellular immunity to the antigens in 
PPD. 

‘Two-step’ testing is used to avoid interpreting the effect of boosting as a new infection and is 
especially useful for people in whom Mantoux testing will subsequently be conducted at regular 
intervals or after exposure.  If the first test is <10mm (and no Mantoux test has been done in the 
previous 12 months), it is repeated 1-3 weeks later and the second test is interpreted as measuring 
the degree of reactivity. 

Baseline two-step testing should be routinely offered for: 

· Pre-employment testing of health care workers in high risk workplaces e.g. TB Unit, 
Bronchoscopy theatre, and Emergency department staff (see Chapter 10) 

· People with chronic kidney disease (CKD) e.g. Stage 4 and 5 who require haemodialysis 
· People with lowered immunity including HIV patients 
· People involved in solid organ transplants, both donors (where feasible) and recipients 
· Prior to treatment with some immunosuppressives e.g. TNF-α antagonists, long term steroids, 

methotrexate, cyclosporine or other immunosuppressive drugs (if time permits otherwise one 
Mantoux and IGRA to be done). 

6.3.1.8 Ongoing screening of employees at increased risk of TB  
A baseline two-step Mantoux test will make subsequent Mantoux testing much easier to interpret 
and minimise the chance that people will be inappropriately diagnosed and unnecessarily given 
treatment for LTBI.  Because there is biological variation and unavoidable differences in even the 
most carefully performed tests, small increases in reaction size on post-employment testing may not 
be meaningful.  Therefore, for persons with a Mantoux test regarded as not indicating LTBI initially, 
an increase in reaction size of less than 10mm within a period of 2 years should not generally be 
regarded as evidence of recent infection with TB.  In selected circumstances, increases in reaction 
size of 6-10mm within 2 years in people at particularly high risk may warrant consideration of 
treatment for LTBI. If in doubt, these people should be referred to the TB Control Unit for 
individualised assessment.  Requirements for screening of health care workers and other at-risk 
staff are outlined further in Chapter 10. Recommendations for performing single or two step 
Mantoux tests and frequency of ongoing Mantoux testing in various patient categories are available 
from the TB Unit.  

A fact sheet Two step Mantoux test for high risk groups is available for patients. 

6.3.1.9 HIV-positive persons  
HIV-positive persons are at higher risk of both establishing LTBI infection following an exposure to 
TB and progression from LTBI to active disease.  Decreased cellular immunity in HIV-positive 
persons leads to a higher rate of false-negative Mantoux test.  Two-step testing to look for a 
boosted reaction should be performed at the time of HIV diagnosis and a positive cut-off of ≥5mm 
should be used.  If cellular immunity is subsequently partially restored with anti-retroviral therapy 
repeat test if previous Mantoux test was negative (<5mm).  HIV-positive patients from countries with 
high TB prevalence should have both a Mantoux test and an IGRA performed; a diagnosis of LTBI 
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would be made by a positive result in either test.  HIV-positive individuals may have active 
pulmonary TB despite a normal CXR so all patients with respiratory symptoms should be 
investigated with sputum cultures for TB and other mycobacteria.  Because of the high risk of 
infection, active disease and false-negative reactions, the decision as to whether or not treatment is 
required to prevent active TB following a significant TB exposure should be made early and without 
relying on the Mantoux test result.  

6.3.2 Interferon gamma release assays (IGRA) 
IGRA are in vitro diagnostic tests using synthetic antigens simulating ESAT-6, CFP-10 and 
TB7.7 (p4)*,† proteins to stimulate cells in heparinised whole blood. These proteins are absent from 
all BCG strains and from most NTM with the exception of M. kansasii, M. szulgai and 
M. marinum.9,10,11  Individuals infected with M. tuberculosis-complex organisms usually have 
lymphocytes in their blood that recognize these and other mycobacterial antigens. This recognition 
process involves the generation and secretion of interferon-γ (IFN-γ). The detection and subsequent 
quantification of IFN-γ forms the basis of IGRA test. 

IGRA testing has a number of potential advantages over Mantoux test: it only requires 1 patient 
visit; it may be less subject to errors in administration and interpretation,12 it can partly discriminate 
against false-positive results caused by non-tuberculous mycobacteria (NTM),2 previous BCG 
vaccination13 and false-negative results caused by poor immunity.  The major limitations of this test 
are that it has not been as widely validated as the Mantoux test.  It also has time and distance 
constraints on laboratory requirements and is not reliable in young children. 

The National Tuberculosis Advisory Committee (NTAC) position statement (2012)4 recognises that 
IGRAs are a novel test for a disease with a delayed onset where the ‘gold standard’ comparator test 
(i.e. Mantoux test) is imperfect. However international studies to date have not shown cost 
effectiveness under Australian TB program conditions and NTAC recommends further clinical and 
economic evaluation of IGRA.  Furthermore, the Mantoux test remains a familiar test with a long 
history of use and longitudinal data that provide important predictive information that is not yet 
available with IGRA. 

IGRAs are not currently generally recommended for use in Australian TB programs. Their use has 
been recommended in guidelines developed in the UK, Canada, Europe and USA.14 IGRAs can be 
used in most circumstances in which the Mantoux test is used (see Section 6.2 Indications for 
testing for latent TB infection). If a Mantoux test is contraindicated IGRA could be considered in its 
place. Availability of the test at a local laboratory would need to be considered before requesting the 
test. IGRA should only be carried out by clinicians experienced in the diagnosis and management of 
TB.  

NTAC position statements on IGRA are updated regularly and can be found at 
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi3601i.htm 

6.3.2.1 Testing and interpretation 
It is essential to contact your local laboratory if you are considering using an IGRA. They will be able 
to provide up-to-date recommendations on sample collection and transport of specimens to the 
laboratory. As the test has to be completed within certain time constraints, usually 12-16 hours, 
liaising with the laboratory is essential. 

A positive IGRA result should prompt the same public health response and interventions as a 
positive Mantoux test, including clinical review, CXR and sputum collection if indicated. 

* QuantiFERON®TB Gold in-Tube (QFT®) has 3 proteins however TB-Spot®TB has only 2 proteins ESAT-6 and CFP-10 
† Quantiferon® Gold TB package insert sourced at 

http://www.cellestis.com/IRM/Content/pdf/AUS_July%202011_package_insert.pdf 
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People diagnosed with LTBI by IGRA should be offered treatment (see Chapter 7). 

6.3.3 Heaf testing 
The Heaf test is similar to the Mantoux test but injects multiple samples of testing serum via a gun 
into the skin in a circular pattern of 6. It was carried out in the UK until recently but was not 
recommended in Australia. The test is read between 3 and 10 days later. 

6.3.3.1 Interpretation 
Table 2. Scale of Heaf test readings 

Heaf reading15,16 Definition Mantoux test equivalent 

negative minute puncture scars, no induration 0mm 

grade 1 at least 4 puncture points are indurated 0-4 mm induration 

grade 2 coalescence of puncture points forming a 
ring of induration 

5-14 mm induration 

grade 3 extensive induration(5-10mm) >15 mm induration 

grade 4 severe induration (≥10mm), may be 
central blistering 

>15 mm induration 

Grades 1 and 2 may be the result of previous BCG or MAIC infection. People who have a grade 3 or 4 reaction require X-
ray and follow-up. 

6.4 Summary 

In summary the following recommendations are made. 

· While Mantoux testing and IGRA are both used to diagnose LTBI, Mantoux testing remains the 
preferred method of investigation for LTBI in the NT. 

· Mantoux tests and IGRA have almost no place in the diagnosis of active TB disease. 
· Ongoing research will determine the use of IGRA in the future. 
· Interpretation of the Mantoux test and IGRA is complex and requires careful history taking and 

assessment.  Active TB must be ruled out before considering LTBI treatment (see Chapter 7). 
  

_________________________________________________________________________________________________ 
May 2016 Centre for Disease Control Department of Health 56 



Guidelines for the Control of Tuberculosis in the Northern Territory 

Table 3. Comparison of Mantoux test and IGRA 

 Mantoux and IGRA 
 

Mantoux IGRA 

Advantages  Cheap 
 

Good for patients with poor 
return rates  
No boosting effect 

Disadvantages Cannot discriminate 
between active and latent 
infection 
Discordance between 
Mantoux and IGRA is not 
uncommon 

Requires 2 visits 
Boosting effect 
 

Expensive 
Blood needs to be processed 
immediately; therefore can 
only be performed in some 
centres 

False negatives more 
likely in: 
1) recent TB infection 

(<8 wks) 
2) use of immuno-

suppressive drugs 
(steroids, TNFα 
inhibitors etc.) 

3) HIV positive and other 
immunosuppressive 
states (malignancy) 
renal failure 

False positives more 
likely in persons: 
1) vaccinated with 

BCG after 1 year of 
age 

2) exposed to or 
infected with some 
NTMs 

May be useful in a person:  
1) with previous BCG* 
2) known to have had or been 

exposed to NTM  

* If patients are unsure of their BCG status, information on history of use of BCG in countries throughout the world can 
be found at http://www.bcgatlas.org/17 
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7 Latent tuberculosis infection (LTBI) treatment 
7.1 Introduction  

The diagnosis of LTBI means that a person has been infected with M. tuberculosis but the infection 
is inactive and there is no presence of active disease. The diagnosis is made on the basis of a 
positive Mantoux test result or Interferon-Gamma Release Assay (IGRA) test as evidence of 
infection together with the patient’s history, clinical, radiological and microbiological evidence ruling 
out active disease. 

In people with LTBI, the rationale for treating those identified with latent infection is to kill any 
residual dormant bacilli in order to reduce or prevent later reactivation of TB disease.  Treatment 
using the standard 9 month isoniazid regimen can reduce the risk of developing TB by up to 92%.1 

Treatment of asymptomatic TB infection is an important strategy for decreasing the number of new 
cases of active TB in the future and therefore reducing TB transmission.  In recent years there has 
been a move toward targeted Mantoux testing and treatment of LTBI for those individuals at 
highest risk of TB who stand to benefit the most from treatment.  Those that are at high risk can be 
categorised into 2 groups – those likely to have acquired the infection recently and those with 
conditions that increase the risk for LTBI reactivation (see below).2 

7.2 Diagnosis of LTBI (see Chapter 6) 

LTBI is a default diagnosis made in an individual with a positive Mantoux test or IGRA who has had 
active TB excluded by clinical, radiological, and possibly bacteriological assessments (Chapter 6).  
Interpretation of the Mantoux test (also known as tuberculin skin test [TST]) and the IGRA test is 
complex and requires careful history taking and assessment. 

It is essential that active TB disease is first ruled out through taking a thorough history, clinical 
examination, CXR and possible microbiology specimens. If a child is identified as having LTBI all 
family contacts should be screened to identify the index case of active disease and identify others 
with latent infection who may benefit from treatment. 

7.3 Indications for treatment of LTBI  

People with LTBI have a risk for progression to TB disease that varies. The greatest risk of 
progression occurs within the first 2 years after infection.3 

The decision on how to manage LTBI is based on the likelihood of active TB developing in the 
person’s lifetime, risk of adverse reactions to the treatment, resources available to support treatment 
for LTBI and individual decision making between the person and the TB Unit. The decision can be 
changed on the basis of any of these factors, for example, the development of renal disease long 
after the diagnosis of LTBI may lead to a decision to treat.  

Treatment of LTBI is recommended:2,4 

· In children under 5 years, due to the very high risk of progression to active TB  
· If infection with TB was likely to have occurred within the previous 2 years  

o Through close contact with an infectious TB case  
o Upon migration to Australia from a high TB prevalence country or through a high TB 

prevalence country 
· If regular screening shows conversion of previously negative Mantoux test 
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· Where risk factor(s) associated with increased progression of LTBI are present such as: 
o CXR with fibrotic changes consistent with past untreated TB (after appropriate investigation 

to exclude active disease [see Chapter 2])  
o HIV infection 
o Immunosuppressive treatment e.g. solid organ transplant recipients, use of TNF-

α.antagonists (e.g. infliximab), high-dose steroid treatment (equivalent to ≥15 mg 
prednisolone daily for ≥2 weeks5), methotrexate6 and other cytotoxic or immunosuppressive 
drugs 

o Chronic kidney disease  
o Diabetes 
o Weight loss >10% of ideal body weight or malnutrition 
o Gastrectomy or jejuno-ileal bypass 
o Carcinoma of lung, head or neck 
o Haematological malignancies e.g. leukaemia or lymphoma 
o Silicosis. 

Tools which can be used to determine the lifetime risk of reactivation of tuberculosis include the 
online TST/IGRA interpreter,7 available at http://www.tstin3d.com/en/calc.html and Table 1 which 
shows risk data from various studies.  These tools consider a range of variables including size of 
Mantoux test result, recent conversion of Mantoux test result, IGRA result, BCG status (including 
age at which it was given), age, country of birth, ethnicity, age at immigration, contact history, past 
history of TB, immunosuppressive risk factors or other risk factors which increase the risk of 
reactivation of TB (see above).  

The online TST/IGRA interpreter is recommended only for those 18 years and older however with 
some interpretation can be extrapolated to younger age groups.7  Advantages of this tool, include 
an assessment of the risk of development of active tuberculosis within 2 years (where the patient 
has a positive Mantoux and/or IGRA as well as additional risk factors), as it provides both an annual 
and cumulative life-time risk as well as the positive predictive value of the test i.e. the probability of 
the patient having true latent TB infection.   

These tools are very useful but do not include all risk factors e.g. time spent in high prevalence 
countries and therefore clinical judgement is always required when deciding on management of 
patients. 

People with a lifetime risk >10% should be strongly encouraged to have treatment for LTBI 
especially if any of the above risk factors are present. 

People with LTBI with a risk between 5-10% who have any of the following risk factors should also 
be encouraged to have treatment: 
· Close contacts 
· Residents of most remote and some urban Indigenous communities 
· Employees of high risk workplaces e.g. hospitals, drug and alcohol rehabilitation centres, 

prisons, detention centres, aged care facilities 
· Migrants and refugees from high prevalence areas. 

If lifetime risk is <5% and patient is not a recent Mantoux converter clinical judgement is required to 
decide whether treatment should be offered. If not offered the patient can be discharged with 
education about TB symptoms. 

If no risk factors are present and lifetime risk is <5%, education about TB symptoms should always 
be provided using the LTBI Factsheet . 
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Table 1. Lifetime Risk of Reactivation Tuberculosis* 

Size of Induration 
on Skin Test and 

Age 

Nonconversion 
Positive Skin 

Test 

Recent 
Conversion 
of Skin Test 

Immunosuppressive 
Therapy 

Old, Healed 
Tuberculosis 

Advanced HIV 
Infection 

Percent (95 percent confidence interval) 

Induration of ≥15 mm 

0–5 Yr 13 (10–16) 17 (12–24) 25 (7–87) 66 (34–100) 100 (88–100) 

6–15 Yr 7 (6–8) 8 (6–10) 14 (4–46) 37 (21–67) 70 (52–92) 

16–25 Yr 8 (5–15) 13 (8–21) 17 (3–84) 44 (15–100) 83 (39–100) 

26–35 Yr 7 (4–13) 12 (8–19) 15 (3–74) 39 (14–100) 73 (35–100) 

36–45 Yr 4 (2–7) 7 (5–12)  8 (2–39) 21 (8–57) 40 (20–79) 

46–55 Yr 3 (2–6) 6 (4–10) 6 (1–32) 17 (6–46) 32 (16–44) 

56–65 Yr 3 (2–4) 3 (1–7) 5 (1–23)  13 (5–33) 25 (14–46) 

≥66 Yr 2 (1–3) 2 (1–5) 4 (1–17)  9 (4–24) 18 (10–33) 

Induration of 10–14 mm 

0–5 Yr 10 (6–15) 13 (8–21) 20 (4–82)  53 (22–100) 100 (56–100) 

6–15 Yr 4 (3–5)  5 (3–7)  8 (2–30) 20 (10–44) 38 (24–61) 

16–25 Yr 7 (3–13)  10 (6–17)  13 (2–73)  35 (12–100) 66 (30–100) 

26–35 Yr 6 (3–12) 9 (5–15)  12 (2–64)  31 (10–93) 58 (26–100) 

36–45 Yr 3 (2–6) 5 (3–9)  7 (1–34)  17 (6–50) 33 (15–68) 

46–55 Yr 3 (1–5) 5 (3–8)  5 (1–8)  14 (5–40) 26 (12–55) 

56–65 Yr 2 (1–4) 3 (1–6) 4 (1–20) 11 (4–29) 20 (11–39) 

≥66 Yr 2 (1–3) 2 (1–5) 3 (1–14) 8 (3–20)  15 (8–28) 

Induration of 5–9 mm 

0–5 Yr 3 (2–6) 6 (2–12) 6 (1–31)  16 (6–45)  31 (15–63) 

6–15 Yr 2 (1–3)  3 (2–5)  4 (1–17)  11 (5–25)  21 (13–34) 

16-25 Yr 6 (2–14) 8 (4–17)  11 (2–79) 29 (7–100) 55 (19–100) 

26–35 Yr 5 (2–13) 7 (3–15) 10 (1–69)  25 (6–100) 48 (17–100) 

36–45 Yr 3 (1–6) 4 (2–9)  5 (1–34) 12 (3–50) 24 (8–68) 

46–55 Yr 2 (1–5)  4 (2–8)  4 (1–28) 10 (3–40)  19 (7–55) 

56–65 Yr 2 (1–3) 2 (1–6)  3 (0–18) 8 (2–26)  15 (6–36) 

≥66 Yr 1 (0–2) 2 (0–5) 2 (0–13) 6 (2–19) 11 (4–26) 

(Source: Horsburgh)8 
* Data on the risk associated with recent conversion are from studies of household contacts of patients with active 

tuberculosis and are applicable to situations in which recent infection is likely, such as among persons with recent skin-
test conversion, persons living in prison or a homeless shelter, intravenous-drug users, or persons who immigrated from 
a country with a high incidence of tuberculosis within the previous five years. Data on the risk associated with 
immunosuppressive therapy are from a study involving patients who were receiving infliximab and are applicable to 
patients undergoing long-term therapy with other medications that are known to impair cell-mediated immunity. HIV 
denotes human immunodeficiency virus. 
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7.4 Relative contraindications for treatment of LTBI 

The following are relative contraindications to the use of treatment for LTBI. In some cases the 
benefits of treatment may outweigh the potential risks and discussion with the TB Unit for individual 
cases is required.  
· Prior TB treatment or treatment for LTBI 
· Evidence of liver disease (see Section 7.6.3) 
· High alcohol intake 
· Pregnancy and breastfeeding.  Treatment should be delayed until breastfeeding is complete 

unless the woman is at high risk e.g. HIV infected, close contact4 
· Use of other hepatotoxic medications 
· Depression (isoniazid may exacerbate the condition, discuss with treating clinician, consider 

other drugs) 
· Evidence of pre-existing neurological disorders e.g. epilepsy (consideration of drug interactions). 

7.5 Prevention of primary infection with TB  

Some individuals are at extremely high risk of progressing immediately from TB infection to active 
TB following exposure to an index case with infectious TB.  In these situations, it is appropriate to 
start primary preventive treatment immediately following the TB exposure, with the aim of preventing 
establishment of primary TB infection.  First, a baseline Mantoux test should be performed.  
Immunocompetent individuals may be able to cease treatment if a follow-up Mantoux test taken at 
least 8-10 weeks following the last TB exposure is negative (e.g. children).  In the case of 
immunosuppressed individuals, in whom the likelihood of false-negative Mantoux test reactions is 
increased (HIV positive, taking immunosuppressive medications); the treatment course should be 
completed regardless of the second Mantoux test result.  

Chemoprophylaxis to prevent primary TB infection (using the same regimens recommended for 
treatment of LTBI) should be strongly recommended for close contacts of an infectious case who 
are:  
· Under 5 years of age 
· Immunosuppressed (e.g. HIV infection, transplant patients, those on TNFα inhibitors, steroids 

≥15 mg for ≥2 weeks etc.)5 
· An infant nursed by a mother with active pulmonary TB. 

7.6 Pre-treatment clinical evaluation and advice  

The goal of pre-treatment evaluation is to ensure that: 
· There is no active TB present 
· An individualised management plan can be established for patients taking treatment for LTBI. 

Because of the risks of toxicity, only 1 month of LTBI treatment is given at a time and monthly 
follow-up of patients is essential. 

7.6.1 Patient history  
Enquire about: 
· Risk factors for TB 
· Prior treatment for TB or LTBI 
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· Pre-existing medical conditions associated with an increased risk of reactivation e.g. HIV, 
diabetes, chronic kidney disease, malignancies or chronic inflammatory diseases (e.g. severe 
psoriasis, Crohn’s disease, rheumatoid arthritis) 

· Pre-existing medical conditions and patient factors associated with an increased risk of adverse 
events from treatment (e.g. liver disease, alcohol abuse, increasing age, epilepsy, depression) 
as these require TB specialist consultation 

· Drug history for current and previous medications, especially those that may interact with anti-
TB drugs (e.g. warfarin and other anticoagulants (clopidogrel), anti-epileptics, oral or injectable 
contraceptives, contraceptive implants, anti HIV medications) and any other 
immunosuppressants (e.g. long term oral steroids, TNFα inhibitors, methotrexate, cyclosporine). 

7.6.2 General advice for all patients 
· The benefits of treatment for LTBI and importance of adherence should be stressed 
· Patients should be advised to avoid drinking alcohol while on treatment for LTBI as alcohol 

increases the risk of serious liver toxicity 
· Although anti-TB drugs are generally safe in pregnancy, women taking treatment for LTBI 

should be advised to use birth control and avoid pregnancy until their treatment course is 
completed as pregnancy may increase the risk of drug-related liver toxicity 

· The oral contraceptive pill and other forms of progesterone based contraceptives (such as 
medroxy-progesterone acetate depot injections and etonogestrel implants) can be safely used 
with isoniazid 

· Women treated with rifampicin should have alternative contraception discussed as rifampicin 
can decrease effectiveness of some hormonal contraceptives (see Section 4.5.1; P31) 

· Possible side effects of medication should be explained and patients advised when to seek 
assistance (see Section 7.6.4) 

· Establish an optimal follow up plan 
· Patients should be asked to advise other health care providers they are taking anti-TB 

medication prior to taking any new drugs due to the possibility of drug interactions. 

7.6.3 Baseline laboratory testing  
Baseline liver function tests (LFTs) are indicated for all patients over 15 years of age and any 
younger patients suspected of having liver disease. If there is an abnormality detected at baseline 
then a monitoring plan throughout treatment is required (see Table 3). 

Serology for hepatitis B and C should be ordered if chronic hepatitis is likely or the patient comes 
from a high risk area/country for hepatitis. Where testing is positive this provides a public health 
opportunity to refer patients for further management according to the Northern Territory hepatitis B 
vaccination and public health guidelines.  

HBsAg positive  
· Request HbeAg, HBV viral load, fibroscan 
· All patients diagnosed with hepatitis B should be referred to hepatitis clinic for follow up 
· Patients in the immune tolerance and immune control phases can be commenced on LTBI 

treatment prior to review with monthly LFT monitoring 
· Patients in the immune clearance and immune escape phases should await specialist review 

before commencing treatment. Rifampicin may be the preferred treatment of choice in these 
patients. 

HCV Ab positive 
· Request HCV viral load 
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· If positive; request genotype, Liver US, fibroscan and refer to hepatitis clinic for consideration of 
treatment for HCV prior to commencing Rx for LTBI. Rifampicin can interact with direct acting 
antivirals for hepatitis C so is not an appropriate alternative. 

· If negative; safe to commence LTBI treatment but the patient should have monthly LFTs and a 
repeat HCV viral load in 6 months to confirm virus cleared 

A full bood count (FBC), urea and creatinine (EUC) should also be ordered for patient taking 
rifampicin (or rifabutin). 

HIV testing is indicated for all patients where there is a considered risk of HIV infection. HIV infected 
and TB infected (LTBI patients) are at highest risk of progression to active TB (see Sections 2.7 and 
6.3.1.9. 

7.6.4 Advice on common side effects and toxicities of medications.  
It is essential that patients on treatment are aware of the possibility of liver related side effects such 
as nausea, vomiting, abdominal pain and jaundice as well as hypersensitivity reactions such as rash 
and fever.  It is important all patients are aware that any symptom should be reported immediately 
and not wait until their scheduled appointment.  See Chapter 4 for more details on drug side effects.  

7.7 Treatment regimens and doses for LTBI  

Factors to consider when choosing a regimen for treatment of LTBI include the length and 
complexity of the regimen, the possibility of adverse effects, the source of initial infection e.g. if 
resistance is likely and potential drug interactions.  

Directly observed therapy (DOT) is recommended: 
· For all children under 5 years 
· For children 5 to 10 years if possible 
· In all patients on intermittent treatment 
· When using rifampicin.  

DOT increases the chance of completion of treatment with resultant reductions in risk of progression 
to active TB. 

In the event that a person eligible for treatment of LTBI does not receive medications for whatever 
reason, a baseline CXR is still essential and further follow-up may be required (see Section 7.10.3).  
Each patient must be provided with written information regarding the symptoms of TB and the risk of 
disease progression. 

7.7.1 Isoniazid  
A 9 month course of daily isoniazid9,10 is the preferred regimen for treatment of LTBI in the NT due 
to its high efficacy, low toxicity and the considerable experience with use of the drug and duration.  
The effectiveness of treatment, as measured by the decrease in TB among all persons participating 
in trials, varied.11 However, when analysis was restricted to persons who were compliant with the 
medication, the protective efficacy was approximately 90%.10,11  The benefit of longer (9 month*) 
treatment is most apparent for those at greatest risk of active disease (e.g. children and individuals 
with recent TB contact, Mantoux test conversion or other risk factors for TB progression e.g. fibrotic 
lesions on CXR, HIV).  Hence 6 month regimens are not recommended for these patients.12  DOT 
where possible is likely to improve the adherence, completion rate and treatment outcome therefore 
where possible DOT should be utilised.   

* 6 months treatment with isoniazid will have some benefit for patients who cannot complete a 9 month course. 
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No adjustment is required for isoniazid for patients with renal failure. Daily treatment  is 
recommended for all chronic kidney disease (CKD) patients including those with transplants13 
however thrice weekly treatment is acceptable for those patients on haemodialysis and/or with CKD 
Stage 4 or 5.  Isoniazid should be given post dialysis by DOT.  Thrice weekly dosing for other 
patients may also be appropriate where compliance is doubtful e.g. remote community settings.  
DOT is recommended for these patients (see Table 2). 

Pyridoxine (vitamin B6) supplements are given to patients receiving isoniazid treatment for LTBI to 
reduce the risk of peripheral neuropathy (nerve damage) that may occur because of interference 
with pyridoxine metabolism by isoniazid.  The risk of neuropathy is highest in people with diabetes, 
alcohol abuse, CKD, HIV infection, pregnancy, epilepsy or malnutrition.  The adult dose is 25mg per 
day14,15 and for children 5mg per day.14  The dose may need to be increased if there are symptoms 
of peripheral neuropathy or in pregnant women.16 However peripheral neuropathy may require 
isoniazid cessation. 

7.7.2 Short-course rifampicin based regimens  
Rifampicin alone given daily for 4 months is an alternative in cases at high risk of progression to 
active TB where isoniazid use may be contraindicated (e.g. patients with epilepsy or depression) or 
not appropriate due to known or strongly suspected isoniazid resistance.   

For further advice on contraception for patients on rifampicin see Section 4.5.1; P31. 

When using rifampicin for treating LTBI it should be via DOT.  No adjustment is required for 
rifampicin for patients with renal failure.  This regimen should only be prescribed and monitored 
by the senior staff of TB Units.  

7.7.3 Other treatment options  
A combination of rifapentine and isoniazid given weekly by DOT for 12 weeks was found to be as 
effective as 9 months of self-administered isoniazid in preventing tuberculosis in non-HIV infected 
patients17 and as effective as giving 6 months of isoniazid in HIV infected patients.18  This regimen is 
not yet recommended in Australia and rifapentine is not readily available.  

Combination treatment with rifampicin and isoniazid daily for 12 weeks is an acceptable alternative 
to INH when treating LTBI in children.19 This has an equivalent efficacy and safety profile to that of 
INH from studies conducted in children.20-23 This is not in widespread use in Australia. 

Rifampicin is contraindicated in HIV-infected persons being treated with certain combinations of 
antiretroviral drugs. In those cases, rifabutin may be substituted for rifampicin (see Chapter 4). The 
dose of rifabutin may require adjustment in patients taking other medications – specialist advice is 
essential.   

Short course treatment with rifampicin and pyrazidamide for 2 months was previously used to treat 
LTBI but reports of serious hepatotoxicity emerged and this regimen is no longer recommended.4,24 

Where medical treatment is not an option or where treatment stops prematurely, follow up with CXR 
and clinical review is necessary at 6 months, 1½ years and 2½ years for those with recent Mantoux 
conversions or those that are contacts.  For other high risk patients, clinical judgement is required to 
decide whether follow up for 2½ years is recommended. 
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Table 2. Drug doses for LTBI treatment 

Dose 
Daily*,† 3 times weekly* 

DOT† 
Drug 
Treatment 
duration 

adults 
(max dose) 

children‡ 
(max dose) 

Total doses adults 
(max dose) 

children‡ 
(max dose) 

Total doses 

Isoniazid† 
9 months 

5mg/kg 
(300mg) 

10-15mg/kg 
(300mg) 

(270 within 12 
months) 

15mg/kg 
(900mg) 

15mg/kg 
(900mg) 

(117 within 
12 months) 

Isoniazid§ † 

6 months 
5mg/kg 
(300mg) 

10-15mg/kg 
(300mg) 

(180 within 9 
months) 

 

Rifampicin† 
4 months 

10mg/kg 
(600mg) 

10mg/kg (600 
mg) 

(120 within 6 
months) 

* Chronic kidney disease (CKD) patients (including those with transplants) can be given daily isoniazid at doses shown 
above.  For those on haemodialysis and/or Stage 4 or 5 CKD, thrice weekly doses immediately after haemodialysis by 
DOT for 9 months is an option.   

† DOT is recommended for children <5 years and those having thrice weekly dosing. 
‡ Child younger than 14 years.14 
§ 9 month regimen is preferred over 6 months.  6 months treatment must be avoided in children <5 years, HIV positive and 

those with fibrotic changes on CXR.  

Pyridoxine (vitamin B6) doses to prevent side effects when using isoniazid 
Age >5 years Age <5 years 
25mg 5mg 

7.8 Special considerations  

Contacts of patients with TB (including drug-resistant TB) 

Close contacts of infectious cases (Chapter 8) in whom the testing indicates LTBI should receive 
treatment regardless of age.  Because of the risk of severe disease children <5 years of age and 
immunosuppressed contacts should receive treatment immediately to prevent primary progressive 
TB even if the initial Mantoux test is negative (see Section 7.5).  

It is essential that the drug susceptibilities on the source patient’s TB isolate are reviewed as soon 
as they become available (usually 6-8 weeks after initiating culture) however with the new NAAT 
(GeneXpert) information about rifampicin resistance is available much earlier if the specimen tests 
positive for MTB (see Chapter 2).  If the isolate is fully susceptible to first line drugs then any of the 
recommended regimens are appropriate although in NT, isoniazid for 9 months should be first line 
for those patients where there are no contraindications.  For contacts of patients with isoniazid-
resistant, rifampicin-susceptible TB, rifampicin for 4 months is recommended.   

Currently no controlled trials have been conducted on the effectiveness of LTBI treatments for 
people exposed to multidrug-resistant TB (MDR-TB).25  Expert advice is required for consideration 
of treatment in those with a high probability of recent infection and an added risk factor (such as 
children under 5 years, HIV co-infection). If there is a low probability of recent infection patients 
should be closely observed for at least 2 years (every 3-6 months).26  When preventative treatment 
is indicated the majority of experts recommend at least 2 drugs be used for 6-12 months.  Treatment 
should be based on drug susceptibility testing (DST) however possibilities include pyrazidamide and 
either ethambutol or a fluoroquinolone.12  Decisions should be made by the MDR-TB Steering 
Committee (see Section 4.4.5.2). Contact of an MDR-TB case should receive information for their 
medical record to advise future health care providers of potential disease into the future. 
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Pregnancy and breastfeeding 
Pregnancy itself is not thought to increase the risk of progression from LTBI to active TB and has 
minimal influence on Mantoux testing. 

If LTBI is diagnosed during pregnancy: 
· Consider immediate treatment for LTBI with isoniazid if the woman is HIV-infected or a recent 

contact and monitor closely.  Hepatotoxicity from isoniazid is more common in pregnant and 
post-partum women therefore pre-treatment and monthly liver function tests are required.   

· In the absence of risk factors, wait until after the woman has delivered to avoid administering 
unnecessary medication during pregnancy 

· Supplementation with 25-50 mg of pyridoxine (vitamin B6) is recommended12,15 
· Rifampicin is an alternative to isoniazid for those intolerant to isoniazid or who are presumed to 

have infection with INH-resistant TB. Women treated with rifampicin should have alternative 
contraception discussed as rifampicin can decrease effectiveness of some hormonal 
contraceptives (see Section 4.5.1; P31) 

No toxic effects have been reported in infants of breastfeeding mothers taking drugs for TB and the 
amount of anti-TB drugs delivered to infants in breast milk is minimal.  Babies born to mothers with 
active pulmonary TB can be nursed by the mother provided that the baby immediately begins 
isoniazid to prevent primary TB infection. The infant should also receive 5 mg of pyridoxine daily.14  
It is advised that the mother wears a mask while breastfeeding and nursing the baby if she is 
infectious. 

Children under 5 years 
Children under 5 years of age who are close contacts of infectious patients, should be started on 
isoniazid treatment, via DOT, once active TB has been excluded regardless of the result of their 
Mantoux test.4  If the Mantoux was negative (<5mm), it should be repeated after at least 8 weeks 
from the last exposure.  If it remains negative, isoniazid can be stopped and BCG should be given.  
If the Mantoux has become positive (≥5mm), active TB should be excluded before isoniazid is 
continued for the full course of treatment (9 months).27 

HIV-positive persons 
The choice of regimen will often be influenced by consideration of likely drug interactions, adverse 
effects and potential toxicity.  Therefore, treatment should only be initiated after consultation with a 
specialist in HIV management.  In general, recommendations for HIV-positive persons are similar to 
those for HIV-negative persons.  

The standard for preventive therapy in adult persons living with HIV/AIDS is isoniazid given daily for 
9 months. 

Short course rifampicin regimens can also be used however rifabutin may need be substituted for 
rifampicin in cases where the latter drug is contraindicated because of potential toxicity or drug 
interactions. Dosage adjustment of rifabutin in these circumstances is beyond the scope of these 
guidelines and should be done in consultation with a specialist in HIV management.  

Rifapentine and isoniazid weekly DOT for 12 weeks may be an alternative in the future pending 
further evaluation of this regimen.17,18 

If the Mantoux test result is negative, treatment is recommended, in cases where the person has 
recent, prolonged exposure to infectious TB or if there is ongoing risk for exposure. 

_________________________________________________________________________________________________ 
May 2016 Centre for Disease Control Department of Health 67 



Guidelines for the Control of Tuberculosis in the Northern Territory 

7.9 Monitoring of treatment and management of side effects  

It is essential to ensure that all patients on treatment for LTBI are aware of the possible side effects 
of treatment and know what to do if they occur.   

For isoniazid 
The most serious potential adverse effect, hepatitis can lead to liver failure and requires prompt 
recognition of early symptoms and appropriate action.  All patients should be told to stop their anti-
TB medication immediately and seek an urgent clinical review if any unexplained illness develops or 
if any of the following symptoms occur:  
· Symptoms associated with hepatitis; loss of appetite, nausea, vomiting, dark urine, pale 

faeces, jaundice, abdominal tenderness – especially over liver, easy bruising or bleeding, rash, 
persistent fatigue, weakness or fever lasting 3 days or more 

· Symptoms associated with other toxicities; rash, easy bruising or bleeding, fever, persistent 
paraesthesias (tingling or numbness) of hands or feet, persistent fatigue or weakness, 
arthralgias, gout, gastrointestinal upset. 

For rifampicin 
The most serious side effect is dose related hepatitis and this is potentially fatal therefore monitoring 
for this is essential particularly in persons with pre-existing liver disease. 
· Symptoms associated with hepatitis; loss of appetite, nausea, vomiting, dark urine, pale 

faeces, jaundice, abdominal tenderness – especially over liver, easy bruising or bleeding, rash, 
persistent fatigue, weakness or fever lasting 3 days or more. 

Prolonged or unscheduled breaks in rifampicin treatment can on re-introduction after a break be 
associated with shock, acute-renal failure, thrombocytopenic purpura and haemolytic anaemia 
which are all contraindications to its further use. Flu-like syndrome with myalgia, arthralgia, fever, 
malaise and mild haemolysis is also more common with intermittent use. 

For more detailed information about drug side effects see Section 4.5. 

7.9.1 Management of common side effects  
Because many of the adverse symptoms associated with drug treatment may be similar to, or 
coexist with those of drug-induced hepatitis, LFTs should always be checked prior to proceeding to 
manage common side effects.  

Drug induced hepatitis.  Drugs should be ceased and treatment for LTBI stopped if the alanine 
aminotransferase (ALT) increases while on treatment to more than 3 times normal and the patient is 
symptomatic or if ALT is 5 or more times the upper limit of normal in an asymptomatic patient.4  
After stopping, LFTs should be monitored regularly (every 2 or 3 days initially) until they have begun 
decreasing toward normal.  Specialist advice should be sought in the case of very high elevations 
(i.e. ALT more than 10 times normal), or if any signs of acute liver failure are present.  Patients with 
asymptomatic elevations of ALT can be monitored with more frequent LFTs (e.g. 2 to 4 weekly) 
provided that they stay below the level of 3 times normal.  

Screening for viral hepatitis should be considered and concomitant use of hepatotoxic drugs of any 
type should be excluded. 

Hypersensitivity reactions.  These usually occur within 8 weeks of initiating treatment. Minor 
reactions such as a slight itch that does not distress the patient may be self-limiting or require 
treatment with an anti-histamine (e.g. loratadine 10mg daily). The most common clinical features of 
hypersensitivity are rash (usually erythematous and may be macular or papular) and fever.  
Generalised and sometimes severe reactions may also occur and may follow the re-introduction of 
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drug after a previous hypersensitivity reaction. For all but trivial reactions, medication should be 
stopped and specialist advice should be sought.  

Gastrointestinal symptoms.  Gastrointestinal upset (nausea, vomiting, abdominal pain) may occur 
with all anti-TB drugs. They may be the first indication of hepatotoxicity therefore LFTs should be 
requested urgently and drugs withheld until results are known.  If liver enzymes are normal (or ALT 
less than 3 times normal), symptomatic treatment can be given.  This may include prescribing an 
anti-emetic or antacid.  If it is necessary to stop the drugs, reintroduction of treatment is often 
possible by changing the pattern of administration of medication (e.g. taking before bedtime).  If 
gastritis is persistent or severe then alternative treatment should be considered or treatment of LTBI 
ceased in favour of alternative follow-up (see below).  

7.9.2 Clinical reviews and follow-up of laboratory tests  
All patients taking isoniazid or rifampicin should be reviewed monthly by clinical staff and more 
often if experiencing side effects.  Signs and symptoms of active TB disease must always be 
evaluated along with adherence to treatment, review of symptoms related to adverse drug effects 
and drug interactions.  The indications for stopping treatment and urgent review (above) should be 
reinforced at each one of these visits. 

Repeat LFTs should be routinely ordered at each visit for anyone with initial abnormal LFTs and for 
people >50 years of age; pregnant women, including those in the immediate post-partum period (i.e. 
3 months); HIV positive persons; alcohol drinkers and when there is a history of liver disease, 
including hepatitis B and C (see baseline testing above) and Table 3.28 

7.10 Completion of treatment and follow-up  

7.10.1 Treatment success  
Treatment success is defined as administration of the intended number of doses for each regimen, 
even if the duration is extended slightly by missed doses or minor treatment interruptions. In 
general, adherence to ≥80% of doses within the extended timeframes shown below is a reasonable 
indication of treatment success, provided that continuous treatment interruptions are brief.  In the 
event of continuous treatment interruptions of 1 month or longer, active TB should be excluded by 
clinical examination and CXR prior to fully restarting the same or different treatment regimen.  

Aims for treatment success4 
· 9 month daily isoniazid – 270 doses within 12 months 
· 6 month daily isoniazid – 180 doses within 9 months 
· 4 month daily rifampicin – 120 doses within 6 months 
· Where thrice weekly isoniazid is given for 9 months, 117 doses within 12 months is considered 

treatment success. 

7.10.2 Follow-up  

At completion of treatment for LTBI for those who were recent contacts of an infectious TB 
case or likely to have been infected within 2 years: 

· Repeat CXR at end of treatment, educate patient and send letter to local doctor regarding small 
but possible risk of future active TB, discharge from follow-up. 

For all others 
· Educate patient and send letter to local doctor regarding small but possible risk of future active 

TB, discharge from follow-up. 
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7.10.3 Where LTBI treatment is incomplete or not taken 

For those eligible for treatment of LTBI but treatment incomplete or not taken manage as 
follows:* 

· For recent contacts of infectious TB case or likely to have been infected within 2 years 
o Repeat CXR and clinical review at 6 months, 1½ years and 2½ years, educate about TB and 

send letter to local doctor regarding appreciable risk of future active TB  
· For all others e.g. if regular screening shows conversion of previously negative Mantoux test or 

where there are risk factors associated with increased progression of LTBI (see 7.3) then clinical 
judgement is required to decide best followup i.e. whether CXR and/or clinical review and follow 
up for 2 ½ years should be recommended 

· Consider all others as lower risk patients 
o Educate and send letter to local doctor regarding small but possible risk of future active TB, 

discharge from follow-up. 

Table 3. Monitoring of LTBI patients during prophylactic treatment 

Pre treatment LFT >15 years 
<15 years if suspected of having liver or HIV disease 

FBC If planning to use rifampicin 
HIV If risk factors 
Hepatitis B/C serology If at increased risk or for those coming from high risk 

areas/countries  
HBeAg If HBsAg positive with an elevated ALT 
Letter to GP 

Monthly Visits Adherence to treatment 
Drug side effects 
LFTs All patients >50 years 

<50 years if abnormal LFTs pre-treatment, pregnant 
women, post-partum women (i.e. within 3 months of 
delivery), HIV positive persons, ongoing alcohol 
consumption, history of liver disease, including HBV or 
HCV infection, any symptoms or signs of 
hepatotoxicity 

Completion of 
treatment 

CXR If recent contact or recent conversion 
Clinical review If contact or recent conversion.  Other high risk 

patients may also be reviewed (clinical decision by 
treating doctor)  

Letter to GP 
Patient education 

Treatment stopped 
prematurely  

(or did not start when 
recommended) 

Recent contact or 
conversion 

2.5 year follow up (CXR and clinical review) if recent 
contact or conversion.   

Other  high risk patients Clinical decision by treating doctor whether CXR, 
clinical review and 2.5 year follow up recommended 

 Low risk patients Educate patient on symptoms 
Letter to GP 
Discharge from clinic 

* All children under 5 years of age diagnosed with LTBI are the highest priority for completion of LTBI treatment. If in 
extenuating circumstances treatment is not completed then follow-up as recent contact. 
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8 Contact tracing 
8.1 Introduction  

Every new case of TB was acquired through contact with an infectious case at some point.  The risk 
of TB infection in close contacts of an infectious case can be as high as 25-50%.1  As the risk of 
disease is highest in the first 2 years2 following infection and disease can develop within 2-3 months 
of initial contact, the early identification of contacts and new cases infected by a new (index) case is 
the key priority for TB control programs and eventual eradication.   

Once a suspected/confirmed case of infectious TB is identified the initiation of contact investigation 
should be prompt. Contact tracing in the NT uses a coordinated approach involving CDC staff 
working in partnership with hospitals and community health care providers and requires good 
coordination and a lot of time and effort to be effective.  The process begins by evaluating those 
contacts at highest risk of infection and/or disease and then extending the investigation to lower risk 
contacts until a rate of infection no higher than the background rate for that community is found.  
This may range from limited examination of household contacts only in some cases through to 
screening of whole communities.  The goal of this approach is to prioritise appropriately and to 
ensure that all those who will benefit from treatment of active TB or LTBI are identified as soon as 
possible.  

8.2 The aims of contact tracing are to:  

· Identify new cases of active TB and initiate treatment 
· Identify TB-infected contacts by Mantoux testing in order to offer treatment for LTBI 
· Identify a source case for those index cases whose TB disease is likely to have been recently 

acquired (e.g. where the index case is a child with any form of TB or an adult with primary 
progressive TB - including endobronchial, florid pneumonic and disseminated disease (see 
Section 8.4.3) 

· Identify a source case in the case of extra-pulmonary disease (see Section 8.4.3.) 
· Identify situations where community screening is required (see Chapter 9) 
· Provide information and education about TB. 

8.3 Defining the risk to contacts  

The risk of a contact progressing to active TB depends on the likelihood that they have been 
infected by the index case as well as their own risk of progressing to active TB once infected. The 
risk of disease progression is higher in young children <5 years and individuals with underlying 
medical conditions: including HIV; renal failure; poor nutrition; diabetes; immunosuppression, 
including long-term corticosteroid therapy, TNFα inhibitors and cytotoxic chemotherapeutic agents, 
and some malignancies (see Section 7.3.1).  The likelihood of TB infection is affected by the 
infectivity of the index case, the susceptibility of the contact (e.g. immunosuppression) and the 
degree of exposure, which in turn is dependent on the amount of time in contact with the index case 
and the environment in which that contact occurred.  

8.4 Steps in contact tracing 

1. Categorise the case according to the likely degree of infectiousness. 
2. Obtain a list of contacts and categorise the contacts according to their estimated risks, i.e. as 

high, medium and low risk. 
3. Examine all high-risk contacts of pulmonary TB cases first. 
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4. Consider examination of medium risk followed by low risk contacts (see definitions below) of 
pulmonary TB cases, depending on the results of the high-risk screen. 

5. Whenever a case is diagnosed in an Indigenous community setting the regional TB Unit staff 
should travel to the community to educate the family and close contacts, to educate and update 
the health service staff and to assist with contact tracing when appropriate. 

8.4.1 Defining the infectivity of the index case  
Information should be collected from the index case regarding: 

· The presence, duration and nature of cough (productive/non-productive)  
· The TB disease site(s) – pulmonary, laryngeal; and CXR results (extent of disease, whether 

cavities are present)  
· The sources, dates and results of microbiology tests (including sputum smears, cultures, and 

results of any antigen and NAAT testing (see Chapter 2). 

The index case infectivity can then be categorised as: 

· High – Spontaneously collected sputum is smear positive for AFB 
· Medium –  

o Smear negative, NAAT positive 
o Smear negative, culture positive sputum samples (NAAT negative or not done) 
o Bronchial washings and induced sputum either smear positive or smear negative, NAAT or 

culture positive 
· Low – Clinical pulmonary TB but sputum smear and NAAT or culture negative 
· Negligible – Extra-pulmonary TB only and no evidence of PTB (actively excluded by sputum 

and CXR). 

It may not be possible to categorise sputum smear negative index cases as medium or low 
infectivity until the results of culture are known (usually 4-6 weeks but may be as early as 10 days or 
as long as 8 weeks).  The pace and extent of contact tracing for these cases will initially need to be 
guided by other factors including the degree of exposure (see below) and the susceptibility of the 
contact to disease progression if infected (see below).  Some sputum smear positive cases may 
turn out to have non-tuberculous mycobacteria (NTM) on culture therefore it is essential that all 
smear positive sputums are confirmed as MTB complex by NAAT to avoid confusion and 
inadvertent contact tracing (for NTMs rather than MTB). 

8.4.2 Defining the degree of risk in contacts  
A list of close contacts, including names, age, addresses, telephone numbers and possible Hospital 
Record Numbers (HRN), should be compiled first.  

Locations to be considered include homes, work, school and places of leisure (e.g. church groups, 
sporting groups and bars).  Basic environmental factors should be considered including size of 
enclosed spaces, crowding, adequacy of ventilation and exposure to UV light (includes sunlight - 
which kills MTB).  

Contacts are to be categorised into the following: 
High risk group 
· frequent, prolonged and close contact within the 3 months preceding diagnosis, or as far back as 

a clear history of active TB disease. This generally means ≥8 hours of cumulative physically 
close contact to the index case. This group includes: 
o All people living in the same household or dwelling 
o Relatives and friends who have frequent, prolonged and close contact 
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o Any others who have had prolonged contact in a closed environment especially if small, 
poorly ventilated and not exposed to sunlight (e.g. workmates who daily share the same 
indoor small work area or travel daily in a vehicle) 

· This high risk group should also include contacts with immunosuppression and children aged <5 
years. 

Medium risk group 
· frequent but less intense contact 

o Other close relatives, friends, schoolmates, work colleagues and neighbours. 
Low risk group 
· Other contacts at school or in the workplace or social environments 
· Obtaining details of low risk contacts is not necessary initially and need only be pursued if there 

is evidence of transmission in the high and medium risk groups. 

8.4.3  Screening of high risk contacts  
In setting priorities for contact screening, the infectiousness of the index case is the most 
important determinant (see Table 1). Rapid contact tracing is clearly indicated when the TB case 
has a productive cough, there is CXR evidence of cavitatory disease, and the sputum smear for 
AFB is positive. The investigation begins with those most likely to have been infected, those in the 
high risk group. As a guide, if 10 or more high exposure risk contacts have completed screening and 
no evidence of TB infection is detected, then it will usually be unnecessary to screen more remote 
contacts.  In all cases, the aim should be to complete contact tracing within 3 months, unless 
community screening is needed.  

Ideally: 

· High risk contacts of highly infectious cases should be screened within 7 days of diagnosis*. 
· High risk contacts of cases of medium/low infectivity should be screened within 2 weeks of 

diagnosis. 
· High risk contacts of cases with negligible infectivity should be screened once only. 
· Contacts of children with active TB (who are usually smear negative), extrapulmonary TB 

cases, adults with primary progressive TB or immunosuppressed adults should be screened 
with an emphasis on detecting the active source case. 

· Community screening should be considered in the event that an outbreak is suspected (i.e. 
more secondary cases or TB-infected contacts than predicted based on the infectivity of the 
case and known exposure to contacts).  This will be coordinated by the TB control Unit 
involved in screening (see Chapter 9). 

8.4.4 Screening of medium and low risk contacts 
· If evidence of transmission is discovered in high exposure risk groups then screening of medium 

exposure risk contacts will proceed 
· If <10 close contacts have been screened and the index case is high or medium level infectivity 

then medium contacts will be screened. 

Screening should progress to the low risk group only if there is evidence of transmission in the 
medium risk group. 

  

* If AFB positive results are considered more likely to be an NTM rather than MTB (NAAT not available), an 
extension of the time can be considered until culture or NAAT results are available. 
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Table 1. Infectivity of source case and screening of contacts 

 Infectivity of patient 
High 

smear pos 
 

Medium 
smear neg, cult pos 

 or 
smear neg, NAAT pos 

or 
BAL/IS smear pos  

or  
BAL/IS smear neg but 
NAAT or culture pos  

Low 
smear neg and cult 

or NAAT neg  

Negligible EPTB* 
only (PTB actively 
excluded by CXR 
and sputum tested 
for MTB and NTM) 

C
on

ta
ct

s 

High risk 
frequent and 
prolonged 
contact 
(≥8 hrs) 

screen within 7 
days of diagnosis 

screen within 2 weeks 
of diagnosis 

screen within 2 
weeks of diagnosis 

screen to find 
source case 

Medium risk 
frequent but 
less intense 
contact 

screen if: 
<10 high risk 
contacts screened 
or 
transmission in high 
risk group 

screen if: 
<10 high risk contacts 
screened or  
transmission in high 
risk group 

screen if: 
<10 high risk 
contacts screened 
or  
transmission in 
high risk group 

screen if source 
case not found in 
above group 

low risk screen if evidence 
of transmission in 
medium risk above 

screen if evidence of 
transmission in medium 
risk above 

screen if evidence 
of transmission in 
medium risk above 

screen if source 
case not found in 
above groups 

8.5 Screening procedures 

The mainstay of screening is a careful clinical evaluation and Mantoux test for potential contacts. A 
CXR may be required for selected individuals.  In populations with a high rate of BCG vaccination 
and exposure to NTM (e.g. NT Indigenous people, migrants from high prevalence countries), it may 
be impossible to determine the cause of Mantoux test reactivity. However, the vast majority of 
Territory school children aged 10-14 years screened in these groups have either a 0mm or <10mm 
Mantoux test result. As the risk of transmission of MTB to contacts increases, so does the likelihood 
that a Mantoux test result ≥10 mm diameter (≥5 mm in children <5 years and people with immune 
suppression) represents true infection with TB.  

It is important to remember that it can take 2-82 weeks for a person infected with MTB to develop an 
immune response that can be detected by Mantoux test (or IGRA).  Therefore, the Mantoux test 
should be repeated at least 8 weeks following the last contact with an infectious index case in 
individuals who undergo earlier screening with Mantoux testing.  It may be difficult to differentiate a 
boosted response (as seen with 2 step Mantoux test – Chapter 6) at this second visit from newly 
acquired infection with MTB.  However, given the increased risk of disease in recently infected 
contacts and variable nature of boosting, it is wisest to assume TB infection if this second Mantoux 
test fulfils the criteria for a positive response. 

8.5.1 Protocol for first ± second screening visit(s)  
Interview contact to clarify past history related to TB, exposure risk, current risk factors for 
developing TB disease and potential symptoms of TB (see Chapter 2). 

Examine for signs of active TB (see Chapter 2) and BCG scars.  

* Extra pulmonary TB 
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If active TB suspected, then discuss with TB control Unit urgently and institute infection control 
measures (see Chapter 3).  

If previous Mantoux test results were not regarded as indicating infection with MTB or are unknown, 
then perform and interpret Mantoux test according to guidelines in Chapter 6. 

· If the Mantoux test is interpreted as negative for TB infection and the test has been done ≥8 
weeks following last exposure to infectious index case, then discharge with no further routine 
follow up (except where the patient is immunosuppressed or HIV positive – see 8.6 below). 

· If the Mantoux test is interpreted as negative but <8 weeks has elapsed since last exposure, 
then organise for a repeat Mantoux test at least 8 weeks from the last exposure according to this 
same protocol.  (For children <5 years, HIV positive and immunosuppressed see Section 7.4 
and 8.6 below). Repeat Mantoux at 8 weeks will not be required if the index case was of 
negligible infectious risk (in which case the main reason for screening is to detect the source 
case). 

· If the Mantoux test is interpreted as positive on either occasion, then organise a CXR and review 
by medical officer at the TB control Unit.  In most cases, these individuals will be offered 
treatment for LTBI (see Chapter 7) or further investigations to diagnose active TB. 

· If previous Mantoux test result(s) were regarded as positive indicating infection with MTB, then 
repeating the Mantoux test will not provide any useful information.  Such individuals are possibly 
less likely to develop disease following a new exposure3 but this risk will be higher in early 
childhood or in the setting of poor health (HIV positive, immunosuppressed, other high risk 
factors).  A CXR should be ordered and the person referred to the TB control unit for evaluation. 
Further management will depend on the infectiousness of the index case and the degree of risk 
in the contact. 

If Mantoux test is contraindicated, an IGRA can be done if available.  People diagnosed with LTBI 
by IGRAs should be offered treatment. 

Treatment should be offered for patients with positive Mantoux.  Where treatment is contraindicated 
or patients do not wish to take the treatment, follow up with CXR and clinical review is required at 6 
months 1½ years and 2½ years. 

All contacts who do not know their HIV status should be given counselling and offered testing. 

8.6 Special circumstances  

Children <5 years and others at highest risk of early disease progression (e.g. HIV infection, 
significant immune suppression) who have been in contact with a highly infectious patient will 
usually require preventive treatment even if their first Mantoux test result is negative.  They should 
be referred to the TB control Unit for CXR and clinical review in all cases.  Children will usually be 
able to discontinue preventive treatment if the second Mantoux test is negative.  
Immunosuppressed adults will need to complete the treatment because of the higher risk of false 
negative Mantoux test reactions.  

Pregnant women contacts should be screened by Mantoux testing.  If the woman has respiratory 
symptoms, a CXR (with shielding) may need to be performed during pregnancy however if 
asymptomatic, a CXR should be deferred until after pregnancy along with treatment for LTBI unless 
she is at high risk of developing active TB (close contact of highly or medium infectivity case, HIV 
positive).2  

MDR-TB – see Section 7.7 for information about MDRTB contacts.  

See Figure 1 and Figure 2 for management of contacts after Mantoux test has been performed. 
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Figure 1. Contact tracing Mantoux test negative 
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Figure 2. Contact tracing Mantoux test positive 
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9 Community screening 
Community screening is not meant to replace focussed contact tracing and in most cases will not be 
required. The indications for community screening are: 
· When secondary cases are detected in a routine contact tracing investigation 
· When 2 or more cases of active TB are diagnosed within 1 year in a community 
· When the number of infected contacts exceeds that predicted based on the assessment of index 

case infectivity and exposure history 
· When a case is detected in a ‘secondary community’ named by an index case. 

Depending on the size of the community involved, screening may involve the whole community or in 
large communities, be restricted to particular (e.g. family, age or language) groups. 

9.1 Preparation for community screening  

The transmission of TB in the community is a problem that requires community ownership and 
community action.  Health care providers, including the TB Units, need to share information about 
TB, its impact on families and community members and how it can be prevented and cured. 

The assistance and participation of community elders, councils and local health care providers is 
essential and should be negotiated prior to carrying out screening. Community involvement is 
essential for the success of the program. 

The TB Unit is primarily responsible for coordination and provision of resources for screening and 
education however involvement in screening by the local health care provider is necessary.  The 
opportunity to further educate local health staff about TB (including management of LTBI and TB 
patients) should not be missed. 

A population list (including date of birth) for the community being screened and where possible a list 
of patients with chronic diseases is essential to identify all those at risk.  All previous and current 
Mantoux test results for all community members (includes health staff) as well as any previous CXR, 
details of previous LTBI or TB treatment should be made available prior to the visit and on the day 
of screening. 

Data collected by the TB control Unit should be analysed and reported back to the groups identified 
above at the completion of screening.  

9.2 Procedures for community screening  

The mobility and size of the population may make it difficult or impossible to screen everybody with 
Mantoux testing, therefore screening should be prioritised.  As with contact tracing, the highest 
priority is to identify undiagnosed TB disease, followed by identification of individuals at the highest 
risk of developing disease if they have TB infection.  In practice, this latter group includes children 
(especially those <5 years) and those with underlying poor health. The aim of this approach is to 
prescribe treatment for those most likely to benefit from it and to concentrate on helping these 
people adhere to the treatment, which will hopefully benefit the whole community by decreasing 
transmission.  

_________________________________________________________________________________________________ 
May 2016 Centre for Disease Control Department of Health 81 



Guidelines for the Control of Tuberculosis in the Northern Territory 

9.2.1 Methods  
There are 2 methods of community screening based on the capabilities of the community involved. 

9.2.1.1 Method A  
In a stable community where LTBI can be identified and treated Method A should be followed.  

Initial screening 
This provides an opportunity to identify close contacts who may have been missed or misclassified 
during contact tracing. 
· Urgent CXR and clinical review for those with symptoms or signs of TB (with appropriate 

infection control measures [see Chapter 3]). 
· Mantoux testing for everybody else.  Note that the cut-offs used as indicating infection might be 

larger than for contact tracing, especially for BCG vaccinated subjects, as this population is on 
the whole at lower risk than identified contacts of an infectious index case. 

· CXR and clinical review for those with Mantoux test evidence of TB infection (see Chapter 6) 
· Treatment for LTBI if indicated (see Chapter 7). 

Follow up 

· CXR should be repeated at the end of treatment for LTBI with no further follow up if normal. 
· If treatment for LTBI is declined or not completed, then a repeat CXR should be done after 6 

months then yearly for 2 years (see Chapter 7). 

9.2.1.2 Method B  
In a community with a mobile population with fewer resources, or where immune suppressive 
factors are common and follow up of treatment for LTBI is difficult, the following is recommended.  

Initial screening 
This provides an opportunity to identify close contacts who may have been missed or misclassified 
during contact tracing. 
· Urgent CXR and clinical review for those with symptoms or signs of TB (with appropriate 

infection control measures [see Chapter 3]). 
· Mantoux test all children ≤10 years of age (≤15 years if resources permit). 
· CXR and clinical review for those children with Mantoux test evidence of TB infection (see 

Chapter 6). Treatment for LTBI if indicated (see Chapter 7). 
· CXR and clinical review for those >10 years of age, to detect active disease. 

Note: Children <5 years of age are the highest priority for Mantoux testing and treatment of LTBI.  
If resources do not allow for Mantoux testing in the 6-10 year age group, then CXR and clinical 
review (as above) should be done instead in this age group.  

Follow up 
For those who have a positive Mantoux test, CXR should be repeated at the end of treatment for 
LTBI with no further follow up if normal.  

If treatment for LTBI was recommended after initial screening on the basis of Mantoux test or CXR, 
but was declined or not completed, than a repeat clinical review and CXR should be done at 6 
months, 1½ years and 2½ years.  
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For those who have a negative Mantoux test or with a CXR only, repeat CXR and clinical review in 
those >10 years of age after 6 months and discharge from follow up if normal.  

Further follow up 
If further cases are being found, and resources permit, then further follow up with a CXR and clinical 
review yearly for the next 2 years is advised for those children who declined or did not complete 
treatment for LTBI, and all of those 10 years and over whose Mantoux test status is unknown.  

9.3 Documentation  

Those carrying out the community screening should establish an appropriate database, document 
the screening, the results and the follow up and a copy of this report should be kept in an electronic 
form in the responsible TB Unit. Information from the community screen should be given to the local 
health care provider and also entered onto the TB Unit, electronic patient record (Community Care 
Information System [CCIS]) as it provides an important resource for the follow-up of potential TB 
cases.  
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10 Screening in high risk groups 
10.1 School screening  

10.1.1 Introduction  
Tuberculosis screening in schools using the Mantoux test is to identify Mantoux test positive 
children who would benefit from treatment of their latent TB infection (LTBI). Previously the 
screening took place in defined remote communities, however from 2016 it is no longer 
recommended in remote communities and thorough contact tracing is promoted. School screening 
in overseas born students will continue with the aim to identify and treat LTBI.  

10.1.2 Aims and outcomes  
The main aim of school screening is to reduce the rate of TB in the NT community by diagnosing 
and treating LTBI.  Its success is proportional to the number of students diagnosed with LTBI who 
complete treatment and this should be considered as the primary outcome measure.  A secondary 
aim is to monitor the level of TB infection in school aged children so as to guide planning and 
implementation of TB control services.  Although not intended for case finding, active TB cases are 
occasionally detected during school screening, which necessitates further contact tracing and 
follow-up.  Families of students found to have LTBI are also recommended for TB screening. 

10.1.3 Target group  
Mantoux test screening is indicated for Year 8 students born overseas. 
See Section 10.6 for pre-school screening of children in detention. 

10.1.4 Interpretation of Mantoux test and treatment for LTBI  
Mantoux tests should be administered and interpreted according to Chapter 6 (see Figure 1).  All 
students (older than 5 years) with Mantoux test reactions of ≥10 mm require a CXR and review.  
Treatment for LTBI should be recommended and provided according to Chapter 7.   

10.1.5 Planning and organisation  
Organisation is the key determinant of the success of school screening programs for TB. The 
ultimate goal of screening is for those diagnosed with LTBI to complete LTBI treatment. The 
resources required to perform a school screening depend on the location and should be discussed 
with CDC or the TB Unit staff prior to screening.  

Supervision of LTBI treatment is usually done by local health staff following liaison with CDC but this 
may vary as required.  

10.1.6 Barriers to successful outcomes  
Review of past Mantoux test results from school screening has revealed that there are many 
barriers to achieving successful outcomes and it is worthwhile having them in mind during the 
planning phase. Recognised barriers are listed below.  

Consent 
Gaining informed consent from parents is important, however, it can be time-consuming and difficult 
so it pays to have the process streamlined.  In some high schools, consent is obtained at the time of 
enrolment into school.  
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Figure 1. School screening flowchart for TB Unit 

 

Administering and reading Mantoux tests 
Because Mantoux testing requires a second visit to have the result read, some students test will be 
missed if they are absent on the day it is read. They may need to be contacted out of school to get 
their Mantoux test read.   

Education, counselling and provision of treatment for LTBI 
In the absence of contra-indications all students with LTBI should be offered treatment. The 
decision (by students and parents alike) to start treatment needs to be taken with a full 
understanding of the natural history of LTBI, the risk of progression to active TB, the risk of side 
effects with treatment and the requirements for supervised follow-up.  In most situations this will 
need to be done across language and/or cultural barriers.  CDC can assist with visual aids, 
diagrams, arranging interpreters and other resources. 

10.1.7 Extended screening in families of students with LTBI 
Prevention of disease and increased compliance with LTBI treatment can be increased if several 
members of a family unit are being treated at the same time. 

If a child is identified as having LTBI all family members should be screened to either identify a case 
of active disease or to identify other people with LTBI.  A form, Family Screening of Mantoux 
positive school child is available from the TB Unit. 

Treatment for LTBI with isoniazid should be offered to all members of the family where appropriate 
(see Chapter 7). 
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10.2 Health care workers and other staff at occupational risk of TB  

Screening for TB is recommended for anyone who engages in direct contact with people at risk of 
having active TB.  Such screening for NT Department of Health (DoH) staff is a compulsory 
component of employment conditions.  Other workers at risk who are not employed by DoH are 
strongly recommended to undergo the same screening procedures as outlined below.  These 
guidelines cover staff, volunteers and students. Employers/managers are encouraged to provide 
education to their personnel in relation to the following recommendations.  Screening and any 
necessary treatment is provided free to employees of both the public and private sectors.  

Health care workers (HCW) are potentially at risk of being infected from contact with pulmonary TB 
patients, but those coming from/having worked in countries with high TB prevalence rates are at 
high risk of having LTBI and progressing to TB over time.1 For this reason all HCW should be 
screened for LTBI and managed appropriately (see Sections 6 and 7).   

10.2.1 Components of TB education program  
It is recommended that all staff, students and volunteers who may potentially be exposed to people 
with active TB receive education about TB.  Screening should be carried out as appropriate to their 
particular employment circumstances.  This should be an integrated part of the induction process for 
new employees whether full time or casual.  

Education should include the following: 
· How TB is transmitted (see Section 1.1) 
· The natural history of TB infection (see Section 1.3) 
· Clinical features of active TB (see Section 2.2) 
· The importance of prompt diagnosis (see Section 1.4) and isolation (see Section 3.1) for patients 

with infectious active TB 
· Measures that can be taken to prevent acquisition of TB, both at the personal and institutional 

level (see Chapter 3) 
· The role of Mantoux testing and regular screening programs (see Section 6.2 and below)  
· Procedures for contact tracing, referral, treatment of LTBI and counselling for people infected 

with TB during the course of their employment 
· The policies and procedures of the institution regarding TB prevention and control. 

10.2.2 Reasons for screening  
· So that appropriate counselling, follow-up and possibly treatment of LTBI (see Chapter 7) can be 

offered 
· To establish a Mantoux test baseline that will enable future Mantoux tests done for screening or 

contact tracing to be interpreted more accurately 
· To identify possible active TB cases for the benefit of the employee and to reduce the possibility 

of the employee infecting patients or other staff. 

10.2.3 Recommendations for DOH and other staff at occupational risk  
All health staff or other staff at occupational risk who engage in direct patient contact or handling 
of potentially TB infected materials are advised to have a baseline Mantoux test unless 
contraindicated.  This is a compulsory pre-requisite to employment for DOH staff.  The requirement 
for a baseline Mantoux test is waived if a documented Mantoux test was done within the previous 3 
months (see Figure 2).   
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10.2.3.1  Contraindications to baseline Mantoux tests  
· Previously confirmed TB infection (i.e. a positive Mantoux test/IGRA and/or CXR consistent with 

LTBI) or active TB disease.  This includes those previously treated for LTBI or active TB 
· Previous Mantoux test causing severe skin reactions (vesiculation, ulceration, necrosis) 
· Previous Mantoux test causing a severe immediate hypersensitivity reaction 
· Relative contraindications (that require rescheduling of baseline Mantoux testing) such as: 

o Short-term immunosuppressive therapy that may cause false-negative response 
o Recent live virus vaccination (within 4 weeks). 

10.2.3.2 Health personnel with the NT public service requiring TB screening and those 
outside the public service recommended for TB screening2 

· Health care workers 
· Aboriginal Health Practitioners 
· Doctors 
· Nurses 
· Dentists, dental therapists and assistants 
· Patient care assistants/patient services assistants 
· Physiotherapists 
· Radiographers 
· Occupational therapists, speech therapists  
· Cleaners, cooks, domestic, kitchen hands and catering assistants 
· Admissions clerks, ward clerks and other administrative hospital personnel 
· Aboriginal Liaison Officers 
· Laboratory staff who handle suspected or known TB materials (e.g. specimen reception, 

microbiology, histopathology) 
· Mortuary staff. 

10.2.3.3 Other occupations recommended for TB screening 
· Prison officers and prison clinic staff 
· Aged care facility staff with direct patient contact 
· Staff of drug and alcohol rehabilitation centres 
· Staff who care for the homeless (e.g. night patrol, homeless shelters) 
· Ambulance officers 
· Staff caring for intermittent maritime arrivals (IMA), illegal foreign fisherpersons (IFF) and 

refugees in institutional settings 
· Customs and quarantine staff 
· Interpreters. 

10.2.3.4 Baseline testing 
All staff commencing work with DoH and involved in patient care or pathology work are required to 
have a Mantoux test at the beginning of their employment (see Figure 2). 

· A careful clinical history should be taken at the time of the baseline Mantoux test directed at 
uncovering symptoms and signs of possible active TB (e.g. prolonged cough >2 weeks, fever, 
night sweats, weight loss, lymphadenopathy; (see Section 2.2). 
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Figure 2. Screening for health care workers and others at occupational risk of TB 

 

· People working in high-risk areas are encouraged to have a two-step test. 
These high-risk areas include: 
o Emergency departments 
o Bronchoscopy theatre  
o TB clinics. 

The two-step test (see Section 6.3.1.7) is recommended in the above staff unless the individual 
has had a Mantoux test in the previous 12 months.  Two-step tests provide a more accurate 
baseline in the case of previous BCG vaccination or distant infection with mycobacteria (TB or 
NTM), which may cause a boosted response on the second of the two-step tests (see Section 
6.3.1.7).  An initial two-step test will decrease the chance that the next Mantoux test (done for 
annual/2 yearly screening or contact tracing) is misinterpreted as representing conversion due to 
TB infection. 
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· A baseline CXR should be done instead of a Mantoux test for those in whom a Mantoux is 
contraindicated.  

· An IGRA may be considered in those who have had a BCG or in those where infection with an 
NTM is likely. 

· Staff with Mantoux test ≥10 mm or a positive IGRA must be referred to the nearest CDC TB 
Unit for a clinical review to assess the likelihood of TB infection (see Chapter 6). In most cases 
this will also involve a CXR. If they have had a CXR within the previous 12 months, the film or its 
report may be acceptable. These staff will receive advice on whether or not treatment for LTBI is 
recommended (see Chapter 7) or given appropriate alternate management. If LTBI treatment is 
recommended and accepted a current CXR will be requested. 

10.2.3.5 Ongoing screening 
Staff with a baseline Mantoux test <10mm  should be advised to undergo regular annual or 
biennial (i.e. every 2 years) screening with a Mantoux test depending on the likely degree of 
contact with TB patients.  Second yearly screening is generally appropriate for most patient care 
settings and community care facilities and other workplaces with occupational risk as identified 
above.   

Annual screening is recommended for those working in high risk areas.   

Annual or biennial screening should be rescheduled based on the above guidelines if interrupted by 
an earlier Mantoux test done as part of a contact tracing investigation. It is strongly recommended 
that staff have an exit Mantoux test (if not contraindicated; above) at the termination of 
employment. Staff should be provided with copies of all their Mantoux (and IGRA) test results, CXR 
reports and information regarding treatment or follow-up for LTBI. 

10.3 Chronic kidney disease and dialysis patients 

In 2013, 247 people underwent dialysis and 65 people were living with a renal transplant in the Top 
End of the NT, with the numbers respectively 274 and 21 in Central Australia.3  

Significant immunosuppression is present once a person’s glomerular filtration rate (GFR) has 
declined to 20mL/min. This threshold also requires a referral to a renal unit in anticipation of 
eventual dialysis.  Dialysis is usually started once the GFR declines to <10mL/min.  

Compared with the general population, the relative risk of active TB is 37 times higher for those with 
a renal transplant, and 10 to 25 times higher for those undergoing haemodialysis.4  

Patients with chronic kidney disease (CKD) (see Table 1) and a GFR <20 mL/min should have a 
two-step Mantoux test (refer section 6.3.1.7) as cutaneous anergy (i.e. false negative Mantoux 
test) is common. For renal transplant patients results ≥5 mm are considered positive and two-step 
test need only be done if the first step is <5 mm in these patients.   

Table 1. Grades of renal impairment in chronic kidney disease (CKD)5 

Stage Creatinine clearance 
1 Normal creatinine clearance and function but urinary tract 

abnormality e.g. polycystic kidney, structural abnormality 
2 60-90mL/min 
3 30-60 mL/min 
4 15-30 mL/min 
5 <15 mL/min with or without dialysis 
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Figure 3. TB screening for CKD and dialysis patients 
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Renal patients should be referred for further assessment in the TB Unit (clinical review and CXR) if 
first or second step of the Mantoux test is ≥10 mm (or ≥5 mm in transplant patients) or if they have a 
positive IGRA (see Figure 3). 

Patients with negative Mantoux test but with evidence of suspected past or present TB on past 
CXRs (e.g. upper lobe fibrosis or consolidation, calcification or volume loss) should also be referred 
to the TB Unit.  Patients with negative Mantoux test should be re-tested (with a 2 step Mantoux if 
done >12 months previously) if a decision is made later for a renal transplant to ensure subsequent 
TB infection has not occurred. The risk of reactivation is markedly increased in the setting of 
immunosuppression that accompanies the transplantation process.  

Isoniazid is the preferred treatment for LTBI in CKD patients.  If there are no significant 
contraindications, treatment with 9 months of isoniazid should be commenced without delay.  Daily 
treatment 5 mg/kg (maximum 300 mg per dose) is recommended for all CKD patients including 
those with transplants however thrice weekly treatment is also acceptable (15mg/kg (maximum 900 
mg per dose)6 for those patients on haemodialysis and/or with CKD Stage 4 or 5.  Isoniazid should 
be given post dialysis. Pyridoxine (25 mg) is given with each dose of isoniazid to prevent peripheral 
neuropathy.  

Rifampicin can interact with some immunosuppressive regimens increasing the chances of graft 
rejection and is not generally recommended. 

The TB Unit doctor should communicate with the renal unit physician to report the diagnosis of LTBI 
and recommend the treatment. The renal physician will then organise the prescription using the 
unit’s computerised system. 

10.4 People born overseas (migrants)  

Persons born overseas constitute nearly 90% of Australia’s TB notifications, a proportion that has 
risen steadily from 81% in 2002.1  The most frequently recorded countries of birth are India, 
Vietnam, the Philippines, China and Nepal (Figure 4).1  Almost half of overseas born cases notified 
are reported within 4 years of arrival in Australia.1  Nationally, the TB incidence in overseas born 
people is 22 times the incidence rate experienced by Australian born TB cases.1 

Migrants account for approximately 25% of the NT population, many coming from countries known 
to have extremely high rates of TB, such as Indonesia, East Timor, Vietnam, the Philippines, Papua 
New Guinea and Sub Saharan Africa.  In the NT in recent years more than half of all reported TB 
cases are in the overseas born7 therefore screening should be offered to all new migrants to 
Australia. 
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Figure 4. Estimated tuberculosis (TB) incidence rates, 2013 

 

Source: World Health Organisation.8  http://gamapserver.who.int/mapLibrary/Files/Maps/Global_TBincidence_2013.png 

10.4.1 TB screening for all new migrants to Australia 
This is achieved by offering: 
· Education and contact with the migrant population  
· Following up family members and household contacts of people who have arrived in Australia 

under a Commonwealth TB Undertaking (see below) or those who apply for change of visa 
status 

· Screening overseas-born children in school (see Section 10.1.3) 
· Facilitating screening of all refugees on arrival in the NT 
· Screening health care workers on commencement of employment with DoH. 

10.4.2 Special considerations  
· Language and cultural considerations.  An interpreter may be needed 
· Cultural barriers that prevent patients presenting for screening or when symptomatic 
· Concern regarding the cost of health care.  It needs to be clear that diagnosis and treatment for 

TB is free in Australia 
· Unfounded fears regarding the possibility of deportation if diagnosed with TB need to be 

addressed and patients need to be reassured. 
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10.4.3 TB undertakings (TBUs)  
Some migrants on arrival in Australia are required to comply with a TB undertaking (TBU), as 
coordinated by the National Health Clearances Unit.  TBUs usually result from an abnormal CXR 
report, an inadequate standard of CXR from the country of origin or following past treatment of TB.  
People on TBUs are required to report to a TB Unit within 28 days of arriving in Australia.  
· All migrants on a TBU require a CXR (unless pregnant) and clinical review. 
· If the CXR is normal, or has changes unrelated to TB then no further follow-up is required. 

However, this is an opportunity to offer Mantoux testing to migrants from high risk countries, as 
well as to other family members or friends in a similar situation, if there are no contraindications. 

· Where indicated LTBI treatment should be offered (see Chapter 7).  If isoniazid is not given or 
treatment is incomplete, then patients should be followed up with repeat CXR and clinical review 
at 6 months, 1½ years and 2½ years, followed by education and a letter to the local doctor 
regarding appreciable risk of future active TB. 

· If past treatment for TB was given and there is no evidence of active TB, then follow-up should 
continue with clinical reviews and CXR annually for 5 years.* At discharge education should be 
given about the future risk and presentation of recurrent disease. 

· The TB Unit doctor should promptly forward a letter to the Health Undertakings Service (HUS) 
confirming the patient’s attendance detailing the findings and the plans for treatment or follow-up 
to avoid the patient being further approached unnecessarily by the HUS. 

10.4.4 Follow up of new arrivals 
Newly arrived migrants who do not fall into the category of TBUs will also benefit from screening.  

Currently 3 further groups are formally referred for screening: 
· Recently arrived refugees as part of their arrival medical review 
· People born overseas seeking to change their visa status 
· Health care workers when they commence work with DoH. 

However, all new migrants from high prevalence TB countries are recommended to be screened 
and treated for LTBI.  Awareness of such screening services by newly arrived migrants or referral to 
screening services by NT health care professionals is required. 

Therefore: 
· Free diagnosis and treatment for LTBI should be offered to recently arrived migrants from high 

TB burden countries 
· If a positive Mantoux test is detected, a CXR and clinical review is required 
· If LTBI is newly diagnosed and isoniazid treatment is not given or completed, then patients 

should be followed up with repeat CXR and clinical review at 6 months, 1½ years and 2½ years. 

  

* If pre migration treatment has been well documented, patient had DOT, cultures show fully sensitive TB, 
annual follow up for 5 years may not be necessary. 
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10.5 Prisoners in correctional facilities 

10.5.1 Introduction 
In the NT there are currently 3 detention populations: 
· Prisoners in NT correctional facilities 
· Illegal foreign fisherpersons (IFF) detained in detention facilities 
· Irregular maritime arrivals (IMA) detained in detention facilities. 

This section addresses TB screening for all prisoners and detainees in correctional facilities, 
including IFFs and IMAs. For IFFs and IMAs detained in detention facilities see Section 10.6. 

Residents of correctional facilities are at an increased risk of TB compared with the general 
population. The primary reason for this is that prisoners disproportionately represent groups with a 
high burden of TB disease. These groups include the homeless, malnourished, overseas-born, 
Indigenous Australians, mentally ill and substance abusers. Indigenous Australians represent 30%9 
of the NT population and are over-represented in NT prisons. During the March quarter 2015, the 
NT daily average Aboriginal and Torres Strait Islander (ATSI) imprisonment rate was or 3,019.3 per 
100,000 adult population.10  In 2014, the TB incidence rate for Indigenous Australians in the NT was 
19.4 per 100,000.  This compares with an overall TB rate for non-Indigenous Australians of 0.9 per 
100,000.1,11 

The past decade has seen an influx of overseas born from countries of high TB prevalence into both 
NT prisons and detention centres. 

Other reasons for the increased TB risk in prison populations include: 
· The high turnover of prisoners serving short sentences increases the potential exposure of long-

term inmates. On a prison census undertaken on 30 June 2009, 41% of prisoners in NT prisons 
were serving sentences of less than 12 months and 28% were serving sentences of less than 6 
months.12 

· The physical structure of correctional facilities often involve close living arrangements coupled 
with restricted ventilation, leading to an increased risk of transmission if a prisoner has infectious 
TB. 

This combination of structural risk factors and high prevalence of disease potential means that 
different screening protocols may be appropriate for different population groups.  

10.5.2 Residents in correctional facilities 
TB should be considered as a potential diagnosis for all general prisoners undergoing a reception 
health assessment. 

Initial assessment for all prisoners at reception should include (see Figure 5): 
· Symptom review – all prisoners should be asked about new cough of >2 weeks, worsening 

chronic cough, haemoptysis, weight loss, fever, and night sweats 
· Medical history review – previous personal history of TB, family or other contact history of TB, 

HIV status if known, conditions or medications causing immunosuppression 
· Examination – particularly for focal chest signs and lymphadenopathy. 

Any prisoner who has symptoms suggestive of pulmonary TB should be given a surgical mask to 
wear, have an immediate CXR and, if it is abnormal, be admitted to hospital for sputum tests. The 
TB Unit should be notified immediately. 
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All prisoners at reception should have previous Mantoux and IGRA status checked.  An IGRA test is 
performed unless: 
· A previous Mantoux test ≥10mm has been recorded 
· The prisoner has had a previous serious reaction to a Mantoux test 
· TB has previously been diagnosed. 

All prisoners with a previous positive Mantoux test, a reception Mantoux test ≥10mm or positive 
IGRA, or previously treated TB should have a CXR (and clinical review with the TB Unit if CXR 
abnormal or symptomatic) to exclude active TB. 

If latent TB infection (LBTI) is diagnosed, there are no significant contraindications, and the 
sentence is sufficiently long to complete the course of treatment, LTBI treatment should be offered 
to the prisoner. Although a 9 month course of isoniazid is preferred, a 4 month course of rifampicin 
can be offered to those with shorter sentences.   

For Mantoux/IGRA negative patients, further management will be determined by their country of 
birth and likelihood of recent TB exposure. 

If the Mantoux/IGRA test is negative in Indigenous and non-Indigenous Australian born prisoners, 
the patient is HIV negative and asymptomatic for active TB, CXR is not required.  No further action 
is necessary. 

For all overseas born prisoners, a CXR is required regardless of Mantoux/IGRA result (unless a 
CXR has been performed in the previous 3 months).  A clinical review by TB Unit is required if the 
CXR is abnormal.   

All prisoners who are HIV positive, or take medications causing immunosuppression, should have a 
CXR irrespective of their Mantoux/IGRA test result. If the CXR is abnormal, a plan should be made 
for further investigations in consultation with the TB Unit and treating HIV doctor. 

If, at any time, a prisoner presents to the prison medical staff with symptoms or signs suggestive of 
TB, urgent consultation with the TB Unit, investigations (CXR and sputum samples), and isolation in 
hospital should be considered. This should occur irrespective of the results of previous screening. 
· Mantoux/IGRA test negative prisoners who are permanently transferred from other correctional 

facilities outside the NT should have a Mantoux test undertaken upon reception into the new 
facility. If conversion has occurred, the site of transmission can be located to the previous prison 
and contact screening can be undertaken. 

10.5.3 Follow up 
· Long term prisoners with negative Mantoux/IGRA test on reception, do not require a follow up 

IGRA except if exposed to a pulmonary TB case. 
· Prisoners who have declined or are unable to take LTBI treatment should be followed up (see 

Section 7.10.3).  Long term prisoners who have risk factors or co-morbidities that put them at 
high risk of progression to TB, may require longer review. 

· All prisoners who have been previously treated for active TB should be followed up (see Section 
4.6.3). 

· Prisoners who have completed a course of LTBI treatment in prison do not require annual 
clinical assessments however if symptoms of active TB develop, CXR and clinical review is 
essential. 
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10.5.4 Prison and prison clinic staff 
Prison officers and staff of prison clinics should be screened in accordance with Section 10.2 Health 
care workers and other staff at occupational risk of TB. 

Figure 5. NT prisons reception screening for all prisoners 
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10.6 Residents of detention facilities, including illegal foreign 
fisherpersons and irregular maritime arrivals 

10.6.1  Background 
The Northern Immigration Detention Centre (NIDC) was opened in 2006 and by 2013, there were 5 
detention centres in the NT accommodating up to 3000 persons. In 2015 1 centre remained, 
Wickham Point Detention Centre (WPIDC).  

The residents of the detention centre are at a higher risk of TB than the rest of the Australian 
population as: 
· Detainees come from countries with high TB prevalence and often have risk factors for TB 

including poor nutrition, overcrowded living conditions, limited access to health care in their 
home countries and substance abuse. Of TB cases notified in the NT between 2009 and 2011, 
8.7% of cases were illegal foreign fisherpersons (IFF) and 13.6% irregular maritime arrivals 
(IMA).7 

· NT CDC TB clinic data shows high rates of LTBI infection in fisherpersons entering NT 
correctional facilities and in IMAs. Of IMAs aged 5-17 years screened between August 2011 and 
June 2012 as part of school entry screening, 13.8% had a positive Mantoux test. 

· The risk of reactivation of TB or progression of LTBI to active TB is highest in the 2 years after 
arrival in a new country.13  A large proportion of IMAs spend longer than 6 months in detention 
and most 2 years or more.  In financial year 2010-2011, 72% of IMAs throughout Australia spent 
between 6 and 24 months in detention.  As IMAs are often from high TB prevalence countries, 
the risk of reactivation of TB is very high.14 

· Detention environments usually involve close living arrangements and restricted ventilation, thus 
further increasing the risk of transmission of airborne communicable diseases. 

The combination of high prevalence of TB and LTBI together with high rates of recidivism among 
illegal fisherpersons lead to the development of separate screening protocols for populations in 
detention. 

10.6.2 Health screening process for illegal foreign fisherpersons (IFFs) 
The ‘Procedure for health assessments of illegal foreign fisherpersons apprehended off the 
Northern Coast of Australia’ is set out in Figure 6. In this Figure, ‘temporary accommodation’ refers 
to medical separation in one of the detention or correctional facilities.  These areas have been 
developed to ensure that fisherpersons who have not yet undergone health screening are physically 
isolated from those who have been screened. Following screening, if no risk exists for active TB, the 
person can then be removed from medical separation.   
· As soon as possible after apprehension, all fisherpersons should undergo the standard ‘Health 

Assessment Form’ with the assistance of an interpreter. This form is designed to identify 
fisherpersons at high risk of having pulmonary TB, and requires that they wear a surgical mask 
until cleared. 

· Health Assessments are conducted by the health service provider at the detention centre 
[currently International Health Medical Service (IHMS)] any fisherperson who is obviously unwell 
or has haemoptysis, a fever, or recent history of TB should be transferred immediately to the 
Emergency Department of the nearest hospital with respiratory precautions if coughing. 

· The Health Assessment by IHMS consists of: 
o A CXR for ALL fisherpersons. 
o A clinical review with a medical officer who fills out the standard ‘Health Assessment’ form 

and certifies whether active TB can be excluded, and whether the fisherperson is ‘fit to 
travel’. 

· If active TB pulmonary can be excluded, the fisherperson is ‘fit to travel’ from a TB perspective. 
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· If active TB cannot be excluded the fisherperson should be admitted to hospital, isolated and 3 
sputum samples taken for AFB smear and culture.  If the patient appears well or there is 
uncertainty about active TB being present, a spot sputum can be collected and the fisherperson 
can return to detention to collect 2 further sputum samples (including one early morning 
specimen).  They should be kept in isolation until all sputum samples are collected. 

· Sputum induction and bronchoscopy should be undertaken only if the diagnosis is in doubt and it 
is thought that the empiric commencement of treatment would be inappropriate. The TB Unit 
should be consulted in all of these cases. 

10.6.2.1 TB suspect smear negative fisherpersons 
· A fisherperson with 3 consecutive smear negative sputum samples can be discharged from 

hospital and return to their place of detention or if kept in isolation at detention centre, can be 
released once sputum tests are all smear negative. 

· In cases with highly suggestive CXR or signs and symptoms of TB, it may be decided to 
commence smear negative fisherpersons on treatment. Fisherpersons whose sputum samples 
are smear negative and were not commenced on treatment should be followed closely by IHMS 
while still in Australia (see Appendix 8). If symptoms suggestive of TB develop, repeat sputum 
samples should be taken. 

· Fisherpersons whose sputum samples are smear negative but culture positive for TB should, if 
still in Australia, commence treatment (DOT by IHMS), and be followed up monthly by TB Unit 
and if departing have arrangement for follow-up in their country of origin.  If culture becomes 
positive after their departure from Australia, attempts should be made to inform the patient and 
local TB Unit of their results. 

It is hoped this will be an infrequent occurrence. 

10.6.2.2 TB suspect smear positive fisherpersons 
· If smear positive pulmonary TB is diagnosed, the fisherperson should remain isolated in hospital 

and commence treatment in accordance with Chapter 4 of these Guidelines. Discharge should 
not occur until the fisherperson has 3 consecutive smear negative sputum samples, irrespective 
of how long this takes. 

· DOT will be provided by the health service provider at the detention centre (currently 
International Health and Medical Services - IHMS) for any fisherperson requiring ongoing TB 
treatment following discharge from hospital.  Monthly follow up by TB Unit Medical Officer will 
also be routine. 

· All fisherpersons who have commenced treatment for active TB in Australia require a medical 
referral (translated into their local language) and a 1 month supply of medications to take home 
to their country of origin once stable on treatment. Attempts to contact local TB Units should also 
be made. 

· Fisherpersons who commence treatment for MDR-TB in Australia should not be repatriated until 
they have at least 3 negative sputum cultures. Difficulties in patients accessing second line 
medications in their home countries should be considered when deciding appropriate times for 
repatriation. This decision should be made in consultation with the TB Unit. 

10.6.2.3 Fisherpersons with probable old TB 
· Fisherpersons with a CXR suggestive of old, healed inactive TB may not warrant isolation and 

hospitalisation. For these patients, a spot sputum for AFB smear and culture may suffice. 
Always consult with the TB Unit before making this decision. If suspicion of active TB cannot be 
ruled out always isolate and collect 3 sputum samples. 

· Fisherpersons awaiting spot sputum results should remain in medical separation in detention 
until they are confirmed to be smear negative. 
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10.6.3 Health screening process for irregular maritime arrivals (IMA) 
Currently screening of IMAs on arrival is contracted to IHMS.  Current government policy stipulates 
children over 11 years will have a CXR on arrival to Australia to rule out active TB.  Children 11 and 
under are not formally screened with a CXR for TB unless clinically indicated. 

10.6.3.1 Abnormal CXR and symptoms of TB 
For any IMA suspected of having active TB either because of symptoms, signs and/or abnormal 
CXR immediate referral to hospital for admission is essential.  The TB Unit should be notified.  
Management is as for other suspect TB patients hospitalised – isolation and 3 sputum specimens 
collected.  If found to be smear positive, treatment is commenced in hospital and continued in 
hospital until 3 consecutive negative sputa are documented.  On return to a detention centre, the 
IMA will need DOT by detention staff (under supervision/support of TB Unit).   

Where patients may have abnormal CXR but no symptoms or signs of TB, the doctor may opt for 
keeping the IMA separated from others in detention and have 3 sputum specimens collected (or 
induced sputum if suspicious for TB but no spontaneous expectoration of sputum).  A Mantoux test 
may also be recommended by TB Medical Officer.  If smears are positive, patients will need to be 
admitted to hospital. 

Monthly follow up by TB Unit Medical Officer is required for all patients diagnosed with TB.  If the 
detainee is moved to another state, forward notification is recommended to ensure appropriate 
continuity of care.  All documentation should be transferred with the detainee.   
· If sputum smears are negative despite highly suggestive CXR or signs and symptoms of TB, it 

may be decided to commence empirical treatment. For those in whom treatment was not 
commenced, it is recommended that they be followed closely by IHMS (while still in Australia -
see Appendix 8 and 9). If symptoms suggestive of TB develop or worsen, repeat sputum 
samples should be taken.  IHMS should be informed of culture results once available. 

Detainees whose sputum samples are smear negative but culture positive for TB should, if still in 
Australia, be started on treatment as soon as possible (DOT by IHMS) and followed up monthly by 
TB Unit.  If no longer in detention, TB Unit will provide DOT and ongoing management. 

Where active TB is excluded and LTBI is diagnosed, management will depend on age, contact 
history, likely length of time in detention and other factors.  Where LTBI treatment is not started or 
delayed, a letter outlining management plan should be provided to both health provider and patient 
to ensure they can be followed up at a later date (when not in detention).  

10.6.3.2 Screening prior to school admission 
All IMA children 5-17 years of age require a Mantoux test prior to school entry in NT.  Efforts should 
be made to give the Mantoux test on the same day as any live vaccine (or prior to any vaccine) as 
false negative results are possible if Mantoux is given within 4 weeks of receiving a live vaccine.15  
Any delay in giving the Mantoux test will mean the child is unable to attend school.  

If the Mantoux test is positive (see Chapter 6), a CXR is required and then clinical review by the TB 
Unit.  If the child has active TB ruled out, he/she should be assessed for LTBI treatment and if no 
contraindications, treatment with isoniazid for 9 months should be offered (see Chapters 6 and 7).  
Parents, siblings and other close family members should also be screened to rule out both active 
and latent TB infection. If LTBI is found it should be treated at the same time as the school child. 

If the Mantoux test is negative, education should be given to the child and family members about TB 
symptoms and the need to be reassessed should symptoms develop. 

For any active TB diagnosed in an IMA, contact tracing and further management is performed as 
outlined in Chapter 8.  
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10.6.4 Personnel with frequent contact with IFFs and IMAs 
All personnel in frequent contact with IFFs and IMAs, should be screened in accordance with 
Section 10.2 Health care workers and other staff at occupational risk of TB. 

Figure 6. Procedure for health assessment of illegal foreign fisherpersons apprehended off the northern coast of 
Australia 

 

  

_________________________________________________________________________________________________ 
May 2016 Centre for Disease Control Department of Health 100 



Guidelines for the Control of Tuberculosis in the Northern Territory 
 

Procedure for health assessment of illegal foreign fisherpersons apprehended off the northern coast of Australia 
(continued) 
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10.7 Residents of long stay care facilities  

Recommendations for elderly residents of aged care facilities and hostels.  
Elderly persons residing in an aged care facility are almost twice as likely to acquire TB as those 
living in the community. Unsuspected transmission of M. tuberculosis in aged care facilities poses a 
risk to residents and health care workers. 

All new residents should have a baseline clinical evaluation for TB. This should include a symptom 
screen, clinical examination and review of any previous Mantoux or IGRA results. Because the 
likelihood of a false-negative Mantoux test is increased in the elderly, a baseline CXR is 
recommended as screening for all residents (unless an X-ray or report from the last 12 months is 
available).  Efforts should be made to obtain a baseline CXR while in hospital for new residents 
being transferred from a hospital setting. CXR and past Mantoux and IGRA should be recorded in 
an easy to access section of the person’s chart (e.g. inside the front cover).  

Residents with symptoms, signs or CXR findings suggestive of active TB may require admission to 
hospital with appropriate infection control procedures for evaluation (see Chapter 3).  

New residents with a past or present Mantoux test result ≥10mm or positive IGRA test or CXR 
suggesting LTBI (inactive but past TB activity) should be reviewed by TB Unit staff either at the TB 
clinic or by home visit for consideration of treatment for LTBI. Consideration of treatment will take 
into account the time of likely acquisition of TB infection, as well as coexisting medical conditions 
that increase the risk of progression to active TB and risk of drug toxicity.  In many cases, treatment 
will not be prescribed in favour of follow-up (below).  

Patients diagnosed with LTBI and those with a past-history of untreated or treated active TB 
(especially if rifampicin was not used in the treatment course) are at higher risk of developing active 
TB.  

The following should be done for these patients: 
· It should be noted in an easily accessible section of the person’s chart that they are at increased 

risk for active TB and this information should be made available to medical staff treating the 
patient during episodes of acute illness 

· A letter should be sent to the person’s GP informing them of the risk of future active TB 
· An annual review for clinical evidence of TB (which may include a CXR) should be performed by 

TB Unit staff.  This can most conveniently be done at the time of the yearly in-service (below) 
· Staff of the long stay care facility should be particularly vigilant for symptoms and signs that may 

indicate active TB (e.g. cough, fever, night sweats, weight loss). 

A yearly in-service by the TB Unit will be provided to staff (including medical officer and RN in 
charge where possible) of the long stay care facility to increase awareness through education 
regarding TB. Staff of the facility should have a low threshold for seeking advice for suspected 
cases of active TB.  Procedures for ordering sputum AFBs and CXR should exist. 

There is no requirement for residents of long stay care facilities to have regular screening Mantoux 
tests, IGRAs or CXRs other than in the event of contact tracing. 

10.8 Residents of drug and alcohol rehabilitation centres  

10.8.1 Detoxification program  
Since the duration of this program is usually a few days, the likelihood of completion of Mantoux 
testing and treatment of LTBI is low. The main aim of screening is to opportunistically detect active 
disease.  
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A laminated clinical algorithm (Figure 7) is available for Detoxification program staff.  

Figure 7. Detoxification - TB screening protocol 

 

The algorithm should briefly be applied for all new patients. If patients have a new cough, which has 
been present for longer than 2 weeks, or a chronic cough which has been worse for the last 2 
weeks (increased volume, stickiness, or colour of sputum), the TB Unit should be immediately 
contacted.  

The TB Unit staff will organise with Detoxification staff further investigations (e.g. sputum tests or 
CXR) or admission to hospital if required.   

10.8.2 Alcohol and Drug Rehabilitation Centres  
The major centres involved with alcohol and drug rehabilitation in the NT have residential programs 
with durations ranging from 6 weeks to 12 months.  

Opportunistic clinical screening of all residents should occur, followed by a CXR if active TB is 
suspected.  

Centres should contact the designated staff member at the TB Unit each month. A list of their new 
patients is faxed to the TB Unit, and a monthly visit to the centre is arranged. Staff and patients will 
receive training about TB screening and treatment. New patients will receive a clinical review for 
symptoms and signs of active TB, and those who have not previously been diagnosed with LTBI or 
active TB will receive a Mantoux test. 

Those people identified as having a positive Mantoux test should have a CXR and clinical review. 

New clients with a previously positive Mantoux test, or previous active TB should have a symptom 
review and a CXR if one has not been carried out in the previous 12 months. 

Staff employed at the centres should have initial screening on employment and ongoing yearly 
Mantoux tests as directed in Section 10.2.3. 

10.9 Rheumatology patients and other conditions requiring 
immunosuppressive therapy 

Medical conditions which predispose to TB reactivation because of disease-related immune 
dysfunction and/or the immunosuppressive effects of therapeutic agents include: 
· Chronic rheumatological diseases such as rheumatoid arthritis, psoriatic arthritis, and ankylosing 

spondylitis 
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· Inflammatory bowel diseases including Crohn’s disease and ulcerative colitis 
· Any condition requiring long term steroid treatment e.g. nephrotic syndrome and sarcoidosis. 

Commonly prescribed immunosuppressive medications include: 
· Tumour necrosis factor α (TNFα) inhibitors or antagonists (e.g. infliximab, etanercept) 
· Corticosteroids (prednisolone if long term e.g. ≥20 mg/day >14 days) 
· Methotrexate 
· Cyclosporin 
· Interleukin-1 (IL-1) receptor antagonists (e.g. anakinra). 

Patients with LTBI who are prescribed immunosuppressive therapy have a higher than normal risk 
of developing active TB. An increased susceptibility to primary TB infection or reactivation of LTBI 
has been reported for all TNF inhibitors.16 Across 71 studies, those taking TNFα inhibitors were on 
average nearly 5 times more likely to develop TB disease compared to those who were not.17 
Reactivation of TB tends to occur within 12 weeks of onset of TNFα inhibitor use and over 50% 
have extra pulmonary TB site infection.16 TB risk in those taking TNFα inhibitors is higher if they are 
also on corticosteroids, methotrexate or azathioprine.16,18 

The relative risk for steroids it is estimated to be 4.9.19 Methotrexate has also been associated with 
reactivation of LTBI in patients with psoriasis and rheumatoid arthritis. Cyclosporine has been 
reported to cause reactivation of LTBI in the higher doses utilised in the transplant population.20  

Prior to prescribing immunosuppressive drugs, it is recommended that patients have a two-step 
Mantoux test (see Section 6.3.1.7).  If rapid immunosuppression is required and time does not allow 
for a two-step Mantoux, a single step Mantoux and concomitant IGRA is recommended 

Any patient with a positive result from either a Mantoux or IGRA should be referred for further 
assessment to the TB Unit (clinical review and CXR). This includes patients in whom a first or 
second step of the Mantoux test is ≥10 mm if they have not yet started immunosuppressive therapy 
or ≥5 mm if they are already on immunosuppressant medication.  Where patients have an IGRA 
performed and the result is positive, referral to TB Unit is also required regardless of the Mantoux 
result 

Patients with a negative Mantoux or IGRA test but with evidence of probable past or present TB 
infection on a previous CXR (e.g. upper lobe fibrosis or consolidation, calcification or volume loss) 
should also be referred to the TB Unit 

If LTBI is diagnosed and there are no contraindications, treatment with 9 months of isoniazid should 
be commenced without delay. While ideally as much of the full LTBI treatment as possible should 
be completed before introducing immunosuppressive therapy, the immunosuppression can be 
started after 1-2 months of the isoniazid therapy providing the patient is tolerating the therapy21 

If active TB is diagnosed, full TB treatment needs to be commenced without delay. 
Immunosuppressive therapy can be given as required for the clinical condition provided the TB 
treatment is successfully administered.21 

10.10 HIV patients 

See Section 6.3.1.9 for more information on screening in HIV positive persons.  
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10.11 Oncology patients 

Persons with haemopoietic, head, neck and lung malignancies are at an increased risk of 
reactivation of TB (relative risk 16 for head and neck malignancies).19,22  The reasons for this remain 
obscure.  

For general oncology patients based in Darwin the following protocol has been developed:  
· Oncology patients should be referred for TB screening prior to commencing chemotherapy. 
· Oncology patients are generally screened with a single Mantoux test (however a negative 

Mantoux (i.e. <5mm), should be followed up with an IGRA for any haemopoetic, head, neck or 
lung malignancy. If the IGRA is positive or indeterminate the patient should receive a clinical 
review with CXR). 

· Any Mantoux result ≥5mm should be followed up with a CXR and clinical review. 

For oncology patients based elsewhere, teams should endeavour to follow this protocol and use it 
as a reference. 

If active TB is diagnosed, treatment should be commenced (see Chapter 4).  

If LTBI is diagnosed (positive Mantoux and/or positive IGRA) and there are no contraindications, 
treatment with 9 months of isoniazid should be commenced without delay.   

Patients with a negative Mantoux or IGRA test but with evidence of past or present TB infection on 
CXR (e.g. upper lobe fibrosis or consolidation, calcification or volume loss) should also be referred 
to the TB Unit for assessment.   
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Appendix 1. Fine needle aspiration of lymph nodes 

· This is a sterile technique done by an operator wearing a particulate filter mask. 

· EMLA cream may be applied under an occlusive dressing (e.g. Opsite™) for 30 minutes prior to 
beginning. 

· Prepare the area using aqueous chlorhexidine with alcohol and then inject a local anaesthetic if 
EMLA was not used.  Allow the area to dry. 

· Using a 19 gauge needle attached to a 10 ml or 5 ml syringe, make 3 passes through the node, 
aspirating each time on withdrawal. 

· Transfer the contents of the needle and syringe to a sterile container with 5 ml of sterile saline.  
Aspirate some saline into the syringe 2 or 3 times to ensure all of the contents are evacuated 
into the container. Keep the needle tip below the surface of the saline to avoid aerosols. Dispose 
of the needle/syringe into a sharps container. 

· Securely tighten the lid on the specimen container and wrap the lid/container interface with 
Parafilm™.  This will help prevent leakage. 

· It is very important to label the specimen and write on the pathology request form, ‘FNA of 
(e.g.) left supraclavicular lymph node in 5 ml sterile saline for AFB smear, culture and cytology’ 
in addition to name, HRN etc.  

· Specimen container goes into BioHazard bag and then into cool box with freezer brick for long-
distance transport. It should get to the laboratory within 24 hours (48 hours at most).   If cytology 
is also requested, the sample should be sent as soon as possible to reduce the risk of cell 
degradation. 

  

_________________________________________________________________________________________________ 
May 2016 Centre for Disease Control Department of Health 107 



Guidelines for the Control of Tuberculosis in the Northern Territory 

Appendix 2. Non-Tuberculous Mycobacterial diseases, causal organisms 
and case notifications in the Northern Territory 

Table 1: NTM diseases, causal organisms and case notifications in the Northern Territory1,2,3* 

NTM frequently causing  
clinical disease 

NT 
cases 

NTM infrequently causing 
clinical disease 

NT 
cases 

NTM pulmonary disease    
M. abscessus Yes M. asiaticum Yes  
M. avium complex Yes M. celatum No 
M. kansasii Yes M. chelonae Yes 
M. malmoense No M. fortuitum No 
M. xenopi No M. haemophilum No 
  M. scrofulaceum Yes  
  M. shimoidei Yes 
  M. simiae Yes 
  M. smegmatis No 
  M. szulagi No 
NTM lymph node disease    
M. avium complex Yes M. abscessus No 
M. malmoense No M. chelonae No 
M. scrofulaceum No M. fortuitum Yes  
  M. genavense No 
  M. haemophilum No 
  M. kansasii No 
  M. szulagi No 
NTM skin and soft tissue 
disease 

   

M. abscessus Yes M. avium complex No 
M. chelonae Yes M. haemophilum Yes  
M. fortuitum Yes M. immunogenum No 
M. marinum Yes M. kansasii No 
M. ulcerans Yes M. malmoense No 
  M. nonchromogenicum No 
  M. terrae complex Yes 
Disseminated NTM disease    
M. avium complex Yes  M. abscessus Yes  
M. chelonae No M. celatum No 
M. haemophilum No M. conspicuum No 
M. kansasii No M. fortuitum Yes  
  M. genavense No 
  M. immunogenum No 
  M. malmoense No 
  M. marinum No 
  M. mucogenicum Yes 
  M. scrofulaceum No 
  M. simiae No 
  M. szulagi No 
  M. xenopi No 
*Note: Listed in alphabetical order, not by frequency of occurrence   
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Table 2: NTM species mainly regarded as non-pathological in immune-competent patients 

NTM species  Isolated in the NT Site of colonisation/contamination 
M. gordonae Yes  Sputum 
M. haemophilum Yes Venous catheters 
M. mucogenicum Yes Sputum 
M. nonchromogenicum Yes Sputum 
M. terrae complex Yes Sputum 

 
Table 2: Clinically significant RGM and their common disease presentations4,5 

Species Disease presentation in: 
Immune-competent Immune-suppressed 

M. fortuitum Skin (single lesion) 
Wound infection 
Catheter infection 

Catheter infection 

M. chelonae Wound infection 
Corneal infection 

Disseminated skin infection 
Catheter infection 

M. abscessus Lung infection 
Wound infection 
Chronic Otitis media 

Disseminated skin infection 
Catheter infection 

M. smegmatis Wound infection 
Osteomyelitis (open fracture) 
Lung infection 

 

M. mucogenicum Sputum contaminant Catheter infection 
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Appendix 3. Drug information and recommendations for use 

ISONIAZID  
Side Effects Drug interactions Special 

Precautions/Recommendations 
Common:  
Nausea  
Vomiting 
Rash 
Fever  
Hepatitis/Increase ALT 
Peripheral neuropathy 
(particularly if no B6 given) 
Acne 
Tired/fatigue/drowsy 
Headache 
 
Infrequent/rare  
Optic neuritis 
Memory impairment 
Psychiatric – depression, 

toxic psychosis  
Generalised convulsion  
Haemolytic anaemia  
Agranulocytosis  
Lupoid reaction  
Arthralgia  
Hypersensitivity (rash, 

fever, vasculitis)  
Gynaecomastia 

Phenytoin (both INH and 
phenytoin levels increase 
however with rifampicin it is 
often counteracted)  
 
Leads to increased levels of 
Carbamazepine,  
 
May increase levels of 
paracetamol, warfarin, 
benzodiazepines so dosage 
adjustments may be required 

Monitor drug levels in patients on anti 
epileptics (particularly if INH taken alone 
i.e. for LTBI treatment).  May require 
different drug for LTBI treatment.  
 
Monitor depressed patients closely if INH 
given.  May require alternative treatment 
for LTBI. 
 
Precaution in the following as more likely 
to develop hepatitis - pregnant women or 
post partum (within 3 months), hepatic 
disease, >35 years, alcohol abuse, 
hepatotoxic drugs 
 
Increased risk of peripheral neuropathy if 
malnourished, diabetic, HIV +ve, alcohol 
abuse, pregnant.  All patients should be 
given pyridoxine (B6) concurrently. 
Breastfed babies of mothers on INH 
should also take pyridoxine 
 
No dose adjustment needed for renal 
patients 

PYRAZINAMIDE  
Side Effects Special Precautions 

Common 
Arthralgia 
Asymptomatic hyperuricaemia 
Nausea  

Infrequent 
Vomiting  
Hepatitis  
Pruritus 
Disturbed diabetic control 

Uncommon/rare 
Gout  
Flushing  
Rash (photosensitive)  
sideroblastic anaemia 
photosensitive dermatitis 

  
Use lower dose for elderly (20mg/kg/day) 
 
Renal patients – use 25mg/kg thrice weekly i.e. dose adjustment 
required 
 
Precaution in patients with history of gout 
 
Precaution in diabetics as blood glucose becomes labile 
 
Precaution in patients with hepatic disease or on hepatotoxic 
drugs (may need alternative drug) 
 
Pregnant patients can receive the drug 

  

_________________________________________________________________________________________________ 
May 2016 Centre for Disease Control Department of Health 110 



Guidelines for the Control of Tuberculosis in the Northern Territory 

RIFAMPICIN   
Side Effects Drug interactions Special Precautions 
Common  
Pink/orange urine, sweat, 
tears (stains contact 

lenses) 
Nausea  
Vomiting  
Raised bilirubin and liver 
transaminases 
Hepatitis  
Pruritis 
Rash  
Drug induced fever  
 
Less common 
With prolonged 
unscheduled breaks or 
intermittent therapy:  
shock 
acute renal failure 
thrombocytopenia 
purpura  
haemolytic anaemia 
shortness of breath 
flu like syndrome (myalgia, 
arthralgia, fever, malaise, 
mild haemolysis) 

Rifampicin induces hepatic enzymes 
therefore may require increased doses of: 
warfarin 
anticonvulsants  
azole antifungals  
beta blockers 
calcium channel blockers 
ACE inhibitors 
antiretrovirals (NNRTI, PI) 
statins 
chloramphenicol  
corticosteroids 
hypoglycaemics (sulphonylureas) 
levothyroxine 
narcotic analgesics 
macrolide antibiotics (clarithromycin, 

erythromycin and azithromycin) 
methadone 
ondansetron 
quinine 
tacrolimus 
cyclosporine 
cardiac glycosides (digoxin), 
hormonal tamoxifen, 
theophylline, 
tricyclic antidepressants, 
zidovudine  
contraceptives, 
benzodiazepines,  
doxycycline, 
moxifloxacin 

Check what drugs patient is 
on and adjust 
dosages/monitor 
 
Ensure appropriate 
contraception (see Section 
4.5.1; P31) 
 
Precaution in patients with 
hepatic disease or on 
hepatotoxic drugs (may need 
alternative drug) 
 
No dose adjustment needed 
for renal patients 
 
Safe in pregnant women 
although hepatitis risk 
increases with pregnancy 
 
if patient previously treated 
with rifampicin, close 
monitoring required 
 
 
 

ETHAMBUTOL  

Side Effects Special Precautions 
Common  
Optic neuropathy  
Loss of visual acuity  
Loss of red green 

discrimination  

Infrequent 
Nausea  
Vomiting  
Abdominal pain 
Headache 
Confusion 

Rarely 
Hepatitis  
Rash  
Arthralgia  
Peripheral neuropathy 
Jaundice 
Gout 

Renal patients – use 15mg/kg thrice weekly i.e. dose adjustment required 
 
DO not use in patients with history of optic neuritis 
precaution in diabetics and those with cataracts as may be difficult to 
monitor for optic neuritis 
 
Precaution in patients with hepatic disease or on hepatotoxic drugs 
 
Pregnant patients can receive the drug 
 
Children can receive the drug if required.  Need regular monitoring by 
ophthalmologist 
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AMIKACIN 
Side Effects Drug interactions Special 

Precautions/Recommendations 
Common  
Local pain with IM 
injections. 
proteinuria 
Electrolyte abnormalities,   
including hypokalemia and 
hypomagnesemia 

Infrequent 
Ototoxicity (hearing loss): 
Increased with advanced 
age, renal insufficiency and 
prolonged use. Dose 
related 
Nephrotoxicity: (dose-
related to cumulative and 
peak concentrations, 
increased risk with renal 
insufficiency, often 
irreversible) 
peripheral neuropathy 
rash 
vestibular toxicity (nausea, 
vomiting, vertigo, ataxia, 
nystagmus) 
eosinophilia 

Diuretic use: Coadministration 
of loop diuretics and 
aminoglycoside antibiotics 
carries an increased risk of 
ototoxicity. 
 
The effect of nondepolarizing 
muscle relaxants may be 
increased resulting in possible 
respiratory 
depression. 

Use in pregnancy/breastfeeding: 
Generally avoided in pregnancy due to 
congenital deafness seen with 
streptomycin and kanamycin. Can be 
used while breastfeeding.  
 
Use in renal disease: Use with caution. 
Concentrations should be monitored for 
patients with impaired renal function. 
Interval adjustment is recommended for 
creatinine clearance <30 ml/min or 
haemodialysis.  
 
Use in hepatic disease: Drug 
concentrations not affected by hepatic 
disease (except a larger volume of 
distribution for alcoholic cirrhotic patients 
with ascites). Presumed to be safe in 
severe liver disease; however, use with 
caution - some patients with severe liver 
disease may progress rapidly to hepato-
renal syndrome.  
 

CYCLOSERINE 
Side Effects Drug interactions Special Precautions / 

Recommendations 
Common  
neurological and psychiatric 
disturbances, including headaches, 
irritability, sleep disturbances, 
aggression, tremors, depression, 
confusion, dizziness, 
restlessness, anxiety, nightmares, 
severe headache, drowsiness 
gum inflammation 
pale skin 

Infrequent 
Visual changes 
Skin problems include lichenoid 
eruptions and 
 Stevens-Johnson syndrome 
peripheral neuropathy jaundice 
eye pain 

Rarely 
seizures 
psychosis 
suicidal thoughts 

Ethionamide use: May have 
increased toxicity when 
ethionamide also used. 
 
Isoniazid: additive nervous 
system side-effects. 
Phenytoin: may increase 
phenytoin levels. 
Toxic effect if combined with 
alcohol, increases risk of 
seizures. 
Vitamin B 6 decreases CNS 
effect. 

Contraindications Epilepsy. 
Depression, severe anxiety or 
psychosis. 
Severe renal insufficiency. 
Excessive concurrent use of 
alcohol.  
 
Use in 
pregnancy/breastfeeding: Not 
well studied, but no 
teratogenicity documented. 
Use if there are not better 
choices. Can be used while 
breastfeeding (dose the infant 
with vitamin B6 if breastfed).  
Use in renal disease: 
Cycloserine is cleared by the 
kidney and requires dose 
adjustment for renal failure. 
Use with caution.  
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MOXIFLOXACIN 
Side Effects Drug interactions Special 

Precautions/Recommendations 
Infrequent 
Gastrointestinal intolerance 
– nausea and diarrhoea 
CNS-headache; malaise; 
insomnia; restlessness; 
dizziness; 
Allergic reactions 
Photosensitivity 

Rare  
Tendon rupture  
Arthralgias  
Hepatotoxicity  
QTc prolongation 

Should not be given to patients 
receiving class Ia 
antiarrhythmic 
drugs (such as quinidine and 
procainamide) or class III 
antiarrhythmics (such as 
amiodarone and sotalol). 
 
Sucralfate: decreased 
absorption of fluoroquinolones 
caused by the chelation by 
aluminium ions contained in the 
sucralfate. 
 
Antacids (magnesium, 
aluminium, calcium, Al-Mg 
buffer found in didanosine): 
antacid binding to 
fluoroquinolone antibiotics 
resulting in decreased 
absorption and loss of 
therapeutic efficacy. 
 
Vitamins and minerals 
containing divalent and trivalent 
cations such as zinc and iron: 
formation of fluoroquinolone-ion 
complex results in decreased 
absorption of fluoroquinolones. 

Contraindications:  
Pregnancy 
Hypersensitivity to fluoroquinolones 
Prolonged QT 

PARA-AMINOSALICYLIC ACID (PAS) 
Side Effects Drug interactions Special 

Precautions/Recommendations 
Common  
Gastrointestinal intolerance 
(anorexia and diarrhoea) 
reversible hypo-thyroidism 
(increased risk with 
concomitant use of 
ethionamide) 

Infrequent 
Hepatitis (0.3–0.5%); 
Allergic reactions 
Thyroid 
Enlargement  
Malabsorption syndrome 
Increased prothrombin 
time 
Fever 

Careful use in patients with 
glucose-6-phosphate 
dehydrogenase (G6PD) 
deficiency 

Digoxin: possible decrease in 
digoxin absorption; monitor 
digoxin level – may need to be 
increased. 
 
Ethionamide: possible increase 
in liver toxicity, monitor liver 
enzymes 
  
Prothionamide/Ethionamide 
hypothyroidism in case of 
combined administration with 
PAS 
 
Isoniazid: decreased 
acetylation of isoniazid resulting 
in increased isoniazid level. 
Dose may need to be 
decreased 

Contraindications  
Allergy to aspirin 
Severe renal disease; 
Hypersensitivity to the drug. 
 
Pregnancy/breastfeeding: safety class C. 
Congenital defects in babies have been 
reported with exposure to PAS in the first 
trimester. PAS is secreted into human 
breast milk (1/70th of maternal plasma 
concentration). 
 
Renal disease: no dose adjustment is 
recommended. However, PAS can 
exacerbate acidosis associated with renal 
insufficiency  and if possible should be 
avoided in patients with severe renal 
impairment due to crystalluria. Sodium 
PAS should also be avoided in patients 
with severe renal impairment. 
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PROTHIONAMIDE 
Side Effects Drug interactions Special 

Precautions/Recommendations 
Common  
Severe gastrointestinal 
intolerance (nausea, 
vomiting, diarrhoea, 
abdominal pain, excessive 
salivation, metallic taste, 
stomatitis, anorexia and 
weight loss).  
Adverse GI effects appear 
to be dose-related, with 
approximately 50% of 
patients unable to tolerate 
1 g as a single dose. 
Gastrointestinal effects may 
be minimized by decreasing 
dosage, by changing the 
time of drug administration, 
or by the concurrent 
administration of an 
antiemetic agent. 
 
Infrequent 
Allergic reactions 
Psychotic disturbances 
(including depression), 
drowsiness, dizziness, 
restlessness, headache, 
and postural hypotension. 
Neurotoxicity (pyridoxine 
has been recommended to 
prevent or relieve 
neurotoxic effects) 
Transient increases in 
serum bilirubin 
Reversible hepatitis (2%) 
with jaundice (1–3%); 
Gynaecomastia 
Menstrual irregularity 
Arthralgias 
Leukopenia 
Hypothyroidism especially 
when combined 
with PAS 
 
Rare  
Reports of peripheral 
neuritis, optic neuritis, 
diplopia, blurred vision, and 
a pellagra-like syndrome, 
reactions including rash, 
photosensitivity, 
thrombocytopenia and 
purpura. 

PAS: possible increase in liver 
toxicity, monitor liver enzymes; 
hypothyroidism in case of 
combined administration  
 
Cycloserine: potential increase 
incidence of neurotoxicity. 
 
Pro/Ethionamide has been 
found to temporarily raise 
serum concentrations of 
isoniazid.  
Thionamides may potentiate 
the adverse effects of other 
antituberculosis drugs 
administered concomitantly.  In 
particular, convulsions have 
been reported when 
pro/ethionamide is administered 
with cycloserine.  
 
Excessive alcohol ingestion 
should be avoided because of 
possible psychotic reaction. 
 

Use in pregnancy/breastfeeding: safety 
class C. Animal studies have shown 
pro/ethionamide to be teratogenic. 
Newborns who are breastfed 
by mothers who are taking ethionamide 
should be monitored for adverse effects 
(dose the infant with vitamin B6 if 
breastfed). 
 
Renal disease: doses of the thionamides 
are only slightly modified for patients with 
severe renal impairment. When the 
creatinine clearance is less than 30 
ml/minute, the recommended dosing is 
250–500 mg daily. 
 
Hepatic disease: thionamides should not 
be used in severe hepatic impairment. 
 
Diabetics – may cause hypoglycaemia 
 
Porphyria: pro/ethionamide is considered 
to be unsafe in patients with porphyria 
because it has been shown to be 
porphyrinogenic in animals and in vitro 
systems. 
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Source documents: 

Curry International Tuberculosis Centre and California Department of Public Health. 2011:Drug-
Resistant Tuberculosis. A Survival Guide for Clinicians, Second Edition. 

Rossi S (Editor), Australian Medicines Handbook 2012 (online). Adelaide: Australian Medicines 
Handbook Pty Ltd; 2012 Jan. Available from: http://www.amh.net.au.  

World Health Organization. Treatment of Tuberculosis Guidelines 4th Edition 2010. 

World Health Organization. Guidelines for the programmatic management of drug resistant 
tuberculosis. Emergency update 2008. 
 
World Health Organization. Guidelines for the programmatic management of drug-resistant 
tuberculosis 2011 update. 
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Appendix 4. Pre-Treatment Checklist 

Pre-Treatment Checklist 
 
□ Diagnostic specimens for AFB and culture   Yes/No/NA 
□ Sputums (x3) (regardless of presentation) Yes/No 
□ CXR (all cases)    Yes/No 
□ Baseline weight ______kg 
 
Visual Assessment (if ethambutol to be prescribed) 
□ Visual Acuity  R 6/  L 6/ 
□ Ishihara     Pass/fail 
 
□  Examination for Leprosy    Yes/No/NA 

(in at-risk patients – ATSI or migrants from  
high-risk countries) 

 
Bloods 
□ FBC     Normal/Abnormal 
□ LFT     Normal/Abnormal 
□ UEC     Normal/Abnormal 
□ BSL or HA1c    Normal/Abnormal 
□ Uric acid     Normal/Abnormal 
□ Hepatitis screen    Positive/Negative 

(IVDU, abnormal LFTs, from high risk countries,  
history of chronic liver disease) 

□ HIV     Positive/Negative 
□ HTLV-1 (in ATSI)   Positive/Negative 
□ Family Planning discussion (females)   Done/Not done/NA 
□ Review potential drug interactions  Done/Not done/NA 

(warfarin, corticosteroids, oral hypoglycemics, statins, calcium  
channel blockers, ACE inhibitors, anit HIV medications etc) 

 
If starting on fluoroquinolone 
□ ECG- QT interval    Normal/Abnormal/NA 
 
For MDRTB patients  
□ CMP      Normal/Abnormal 
□ TFT (on prothionamide &/or PAS)  Normal/Abnormal 
□ Creatinine    Normal/Abnormal 
 
If on aminoglycoside 
□ Vestibular testing (Burrow’s test)  Pass/Fail 
□ Audiometry     Done/Not done 
 
Checklist sticker for use in patient records  
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Appendix 5. Tuberculosis Treatment Card 
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Appendix 6. ICU patients with significant risk of having tuberculosis 

 
1. If a patient is assessed as having a significant risk of having tuberculosis, the patient is to be 

admitted to one of the two negative pressure rooms (ICU BED 8 AND 9).  
 
2. The isolation room is to have the corridor door closed at all times to maintain negative pressure.  
 
1. All staff entering the room need to enter via the anteroom in the CCU back corridor.  
 
2. Personal protective equipment including P2 mask (duckbill mask) will be put on in the anteroom 

by all staff entering the room.  
 
3. Masks will be discarded when leaving the room and new ones applied when re-entering the 

room – do not reuse masks.  
 
6. Notify the TB unit in CDC that a patient with possible TB is in the unit so they can assess the 

situation and provide advice.  
 
7. Precautions will remain in place until 3 sputum samples have been reported as negative for acid 

fast bacilli as per the RDH/CDC protocol and/or the patient has been declared by an ICU 
Specialist as no longer having a significant risk of having tuberculosis.  

 
8. Ventilator circuits with closed suction systems do not provide 100% protection for staff and 

therefore masks must still be worn even if the patient is ventilated and has a closed suction 
system.  

 
This policy is conservative and provides ICU staff with the greatest degree of work place safety and 
will over-ride any other policy or opinion relating to infection control measures for patients with 
suspected tuberculosis. 
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Appendix 7. Incidence of TB by country
Country Estimated 

Incidence 
per 

100,000 
population 

Incidence 
 > 40 per 
100,000 

Afghanistan 189 x 
Albania 13   
Algeria 90 x 
American Samoa 7.8   
Andorra 5.9   
Angola 310 x 
Anguilla 21   
Antigua and 
Barbuda 6.9   
Argentina 26   
Armenia 55 x 
Aruba 6.4   
Australia 6   
Austria 3.7   
Azerbaijan 113 x 
Bahamas 13   
Bahrain 18   
Bangladesh 225 x 
Barbados     
Belarus 70 x 
Belgium 8.1   
Belize 40   
Benin 70 x 
Bermuda 0.26   
Bhutan 192 x 
Bolivia 
(Plurinational 
State of) 131 x 
Bonaire, Saint 
Eustatius and 
Saba 0.69   
Bosnia and 
Herzegovina 49 x 
Botswana 455 x 
Brazil 42 x 
British Virgin 
Islands 2.2   
Brunei 
Darussalam 70 x 
Bulgaria 35   
Burkina Faso 57 x 
Burundi 139 x 
Cote d'Ivoire 191 x 
Cambodia 424 x 
Cameroon 243 x 
Canada 4.5   
Cape Verde 145 x 
Cayman Islands 7.5   

Central African 
Republic 400 x 
Chad 151 x 
Chile 18   
China 75 x 
China, Hong 
Kong SAR 78 x 
China, Macao 
SAR 73 x 
Colombia 34   
Comoros 34   
Congo 387 x 
Cook Islands 6   
Costa Rica 12   
Croatia 17   
Cuba 9.3   
Cote d’Ivoire 0.79   
Cyprus 4   
Czech Republic 6   
Democratic 
People's Republic 
of Korea 345 x 
Democratic 
Republic of the 
Congo 327 x 
Denmark 6.5   
Djibouti 620 x 
Dominica 13   
Dominican 
Republic 65 x 
Ecuador 62 x 
Egypt 17   
El Salvador 27   
Equatorial Guinea 202 x 
Eritrea 97 x 
Estonia 25   
Ethiopia 258 x 
Fiji 26   
Finland 7.5   
France 4.3   
French Polynesia 23   
Gabon 450 x 
Gambia 279 x 
Georgia 125 x 
Germany 4.5   
Ghana 79 x 
Greece 3.8   
Greenland 178 x 
Grenada 4.1   
Guam 65 x 
Guatemala 61 x 
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Guinea 183 x 
Guinea-Bissau 238 x 
Guyana 110 x 
Haiti 222 x 
Honduras 43 x 
Hungary 18   
Iceland 4.8   
India 181 x 
Indonesia 187 x 
Iran (Islamic 
Republic of) 21   
Iraq 45 x 
Ireland 7.5   
Israel 5.8   
Italy 2.8   
Jamaica 6.6   
Japan 20   
Jordan 6   
Kazakhstan 129 x 
Kenya 288 x 
Kiribati 356 x 
Kuwait 36   
Kyrgyzstan 128 x 
Lao People's 
Democratic 
Republic 213 x 
Latvia 42 x 
Lebanon 15   
Lesotho 632 x 
Liberia 299 x 
Libya 40   
Lithuania 59 x 
Luxembourg 0.52   
Madagascar 238 x 
Malawi 191 x 
Malaysia 81 x 
Maldives 34   
Mali 62 x 
Malta 9.1   
Marshall Islands 536 x 
Mauritania 344 x 
Mauritius 21   
Mexico 23   
Micronesia 
(Federated States 
of) 200 x 
Monaco 3.2   
Mongolia 223 x 
Montenegro 17   
Montserrat 3.5   
Morocco 103 x 
Mozambique 548 x 
Myanmar 381 x 

Namibia 723 x 
Nauru 33   
Nepal 163 x 
Netherlands 6.8   
New Caledonia 25   
New Zealand 7.6   
Nicaragua 40   
Niger 108 x 
Nigeria 118 x 
Niue 40   
Northern Mariana 
Islands 60 x 
Norway 6.1   
Oman 14   
Pakistan 231 x 
Palau 153 x 
Panama 48 x 
Papua New 
Guinea 346 x 
Paraguay 45 x 
Peru 101 x 
Philippines 270 x 
Poland 23   
Portugal 24   
Puerto Rico 1.8   
Qatar 37   
Republic of Korea 100 x 
Republic of 
Moldova 161 x 
Romania 101 x 
Russian 
Federation 97 x 
Rwanda 94 x 
Saint Kitts and 
Nevis 5.5   
Saint Lucia 5.1   
Saint Vincent and 
the Grenadines 24   
Samoa 9.6   
San Marino 1.4   
Sao Tome and 
Principe 94 x 
Saudi Arabia 17   
Senegal 136 x 
Serbia 16   
Seychelles 30   
Sierra Leone 723 x 
Singapore 37   
Sint Maarten 
(Dutch part) 6   
Slovakia 7.2   
Slovenia 9.3   
Solomon Islands 103 x 
Somalia 286 x 
South Africa 993 x 
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South Sudan 146 x 
Spain 15   
Sri Lanka 66 x 
Sudan 117 x 
Suriname 44 x 
Swaziland 1317 x 
Sweden 6.8   
Switzerland 4.8   
Syrian Arab 
Republic 19   
Tajikistan 193 x 
Thailand 124 x 
The Former 
Yugoslav 
Republic of 
Macedonia 20   
Timor-Leste 498 x 
Togo 73 x 
Tokelau     
Tonga 16   
Trinidad and 
Tobago 21   
Tunisia 30   
Turkey 24   
Turkmenistan 74 x 
Turks and Caicos 
Islands 27   
Tuvalu 228 x 
Uganda 193 x 
Ukraine 89 x 
United Arab 
Emirates 3.7   
United Kingdom 
of Great Britain 
and Northern 
Ireland 14   
United Republic 
of Tanzania 169 x 
United States of 
America 3.9   
Uruguay 21   
US Virgin Islands 7.7   
Uzbekistan 101 x 
Vanuatu 67 x 
Venezuela 
(Bolivarian 
Republic of) 33   
Viet Nam 199 x 
Wallis and Futuna 
Islands 21   
West Bank and 
Gaza Strip 3   
Yemen 44 x 
Zambia 444 x 
Zimbabwe 603 x 

 
 
Source:  World Health Organisation TB  
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Appendix 8. Managing IFF/IMA in Detention with Sputum Cultures 
Pending 

This procedure is to enable the appropriate follow up for Illegal Foreign Fishermen (IFF) or Irregular 
Maritime Arrival (IMA) who are detained with the following investigations carried out and/or pending. 

· 3 sputum specimens for AFB have been collected as per guidelines 

AND 

· all 3 are smear negative  

AND 

· any sputum culture is pending. 

Management 
Notify CDC of the IFF/IMA if transferred from another state/moves from one detention centre to 
another – fax CDC screening documentation. 

Weekly review by contracted medical services to monitor for TB signs and symptoms while they 
remain in detention. 

· history – review for cough, fevers, night sweats, weight loss 
· examination – temperature, pulse, weight, respiratory rate, lymph nodes etc 
· please record findings to enable comparison/tracking. 

If there is: 

· worsening cough features – increase in frequency or productiveness, haemoptysis 
· appearance of fever or night sweats 
· subjective impression by IFF/IMA of weight loss 
· temperature elevated above 38°C 
· pulse rate elevated 
· weight loss of >2kg. 

THEN 

· collect sputum for AFBs 
· place mask on fisherman/detainee  
· contact CDC to discuss. 

CDC Darwin contact details: 
Telephone (08) 8922 8804 

Fax            (08) 8922 8310 
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Appendix 9. TB Infection Control in Detention Facilities in the Northern 
Territory 

· Patients with pulmonary TB are potentially infectious and special care must be taken to prevent 
transmission of infection to other people. 

· Any person suspected of having, or diagnosed with smear positive pulmonary TB but who does 
not require hospitalisation for their illness should be isolated in a separate room from the 
population at the detention facility. They should use separate toilet and bathroom facilities from 
the population at the detention facility. 

· The isolation room must not share a ventilation system with other rooms in the facility. 
· Patients in isolation should remain in their rooms unless in transit, at which times they should 

wear surgical masks to cover their mouth and nose.  
· Arrangements to spend time outdoors everyday should be made wherever practical after 

discussion with detention facility staff, ensuring that staff and others are not placed at risk. 
· Meals should be delivered to the patient‘s room; the patient should not be in any shared/ open 

dining areas 
· Visitors and staff entering the isolation room should wear particulate filter respirator masks (N95 

‘duck bill’ masks). The client does not need to wear a mask when they are in their room. 
· On entering and leaving the room, visitors and staff should wash their hands or use alcohol 

hand rub. 
· Road travel should be undertaken with the patient masked (surgical mask) and windows down 

to promote maximum ventilation. 
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