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3TC lamivudine 

ACH air changes per hour 

AFB acid fast bacilli 

AHPPC Australian Health Protection Principal Committee 

AIDS acquired immunodeficiency syndrome 

ARV anti-retroviral 

BCG Bacille Calmette-Guerin vaccine 

BFE bacterial (3 micron) filtration efficiency 

CDC Centers for Disease Control and Prevention, United States of America 

CDNA Communicable Diseases Network of Australia 

CNS central nervous system 
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ED emergency department 
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HIV human immunodeficiency virus 

id intradermal 

IFN interferon 

IGRA interferon gamma release assays 

IRIS immune reconstitution inflammatory syndrome 

IU international unit 

IV intravenous 

LTBI latent tuberculosis infection 

Lfx levofloxacin 

TB = tuberculosis 

LTBI = latent tuberculosis infection 

In this guideline the term ñTBò is used to imply active disease. Occasionally ñTB diseaseò is 
used to specifically distinguish from pre-symptomatic, non-pathological infection or LTBI 
where the text would otherwise be ambiguous. The word ñactiveò is only used to distinguish 
between x-ray changes associated with current disease as opposed to previous, healed 
infection. 
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NHMRC Australian National Health and Medical Research Council 
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PI protease inhibitors 

PPD purified protein derivative (tuberculin) 

PRP personal respiratory protection 

QIFN QuantiFERON Gold-TB In-Tube test 
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RCT randomised controlled trial 
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TB tuberculosis (implies active disease, see note above) 
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WHO World Health Organization 
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Chapter 1: Diagnosis of Tuberculosis 

1.1 Diagnosis of Tuberculosis ï Laboratory 

Introduction 

The Mycobacteriology laboratory situated at PathWest Laboratory Medicine on the 

Queen Elizabeth II (QEII) hospital site in Nedlands is the stateôs Mycobacterium Reference 

Laboratory (MRL) and supports the WA Tuberculosis Control Program.  The laboratory is 

staffed by a Medical  Scientist-in-Charge, who has tertiary and managerial oversight and 

a part-t ime Senior Medical Scientist with supervisory responsibility for the daily 

laboratory activities.  There is a variable number of suitable trained scientific and technical 

staff. Pathologist oversight and consultancy is available as required. PathWest laboratories 

at some other sites (e.g. tertiary hospitals) offer a limited range of tuberculosis (TB) 

services but otherwise refer all samples to the MRL. 

The MRL undertakes the following functions: 

¶ Provision of basic TB diagnostic services (i.e. microscopy & culture) in cooperation 

with other public & private laboratories; 

¶ Provision of specialised TB diagnostic services, such as mycobacterial identification, 

drug susceptibility testing, and rapid molecular detection of drug resistance; 

¶ Provision of molecular epidemiological typing (genotyping) by nationally-approved 

methods; 

¶ Provision of specialised laboratory services for the investigation of clinically- 

significant non-tuberculous mycobacteria (NTM) infections; 

¶ Participation in national quality assurance programs; and 

¶ Training of clinical, public health and laboratory personnel to maintain expertise in 

mycobacterial diagnostics in both the public and private sectors. 

This policy aims to outline the laboratory methods used in the diagnosis of tuberculosis 

disease in Western Australia (WA), in particular those performed at the Western Australia 

Mycobacterium Reference Laboratory. 

Overview of the Mycobacteria Testing Process 

A variety of clinical specimens are processed and cultured to various growth media and 

incubated at temperatures appropriate to the requirements of the Mycobacterium species 

under investigation.  Smears are made directly  or  from concentrated clinical material, 

examined for acid-fast bacilli (AFB) and reported within 24 hours of specimen receipt. 

Sample-direct molecular testing is carried out according to internationally recommended 

algorithms using nucleic acid amplification tests (NAAT) for M. tuberculosis (MTB) and the 

other M. tuberculosis Complex (MTBC) members such as M.bovis. Mycobacteria 

recovered from culture are fully identified by molecular means. 

Susceptibility testing of M. tuberculosis complex, to first line anti-tuberculous drugs is 

undertaken for new cases and for suspected relapse cases, a process that may take 7-14 
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days from time of positive culture.  Second line susceptibility testing is performed on strains 

of multi-drug resistant TB (MDR-TB), defined as resistance to at least isoniazid (INH) and 

rifampicin (RIF), or on the request of a TB Specialists.  Susceptibility testing of rapidly 

growing NTM and clarithromycin susceptibility testing of Mycobacterium avium complex 

(MAC) are performed on isolates from significant sites and/or following consultation, in 

accordance with Clinical and Laboratory Standards Institute (CLSI) guidelines (Clinical 

and Laboratory Standards Institute, 2018). 

Genotyping is performed on all new isolates of MTBC using Mycobacterial 

Interspersed Repetitive Unit - Variable Number Tandem Repeat (MIRU-VNTR) analysis 

(Supply et al 2000) and information is provided to WA TB Control for epidemiology 

purposes.  The introduction of whole genome sequencing will provide additional information 

and supersede the use of MIRU-VNTR analysis. 

Laboratory Services 

The MRL is the only laboratory in Western Australia (WA) to provide comprehensive 

mycobacterial services.  Some general bacteriology laboratories may be able to provide 

direct acid-fast microscopy at short notice, but do not attempt culture for mycobacteria and 

refer specimens to a higher-level laboratory.  One large private laboratory performs both 

acid-fast microscopy and mycobacterial culture then refers isolates to the MRL for 

identification and susceptibility testing. 

The National Tuberculosis Advisory Committee (NTAC) published set of guidelines for 

Mycobacteriology Laboratories in 2006.  This extensive document, Guidelines for 

Australian Mycobacteriology Laboratories (National Tuberculosis Advisory Committee 

Australia, 2006), actively promotes high standards of laboratory testing and addresses 

safety, quality and reporting issues for low- and high- volume laboratories.  This includes 

reporting acid-fast examinations within 24 hours of specimen collection, identification of M. 

tuberculosis complex (MTBC) within an average of 10-14 days, and reporting of drug 

susceptibility results within an average of 15-30 days.  A Physical Containment Level 3 

(PC3) is a requirement when dealing with samples from patients with MDR-TB (Standards 

Australia, 2002).  In 2017 this document underwent an extensive consultative review 

process involving the Australian MRL network and associated national bodies. 

The PathWest MRL applies these NTAC and international Mycobacteriology Laboratory 

guidelines as basis for the analysis of TB and MDRTB samples. 

After hours services 

Currently, PathWest sites at Queen Elizabeth II Medical Centre (QEII), Fiona Stanley 

Hospital (FSH) and Royal Perth Hospital (RPH) offer an urgent, after-hours AFB (Ziehl-

Neelsen) microscopy service.  This is performed on sample-direct material to provide a 

provisional result and is usually only performed following consultation with the on-call 

Clinical Microbiologist at the respective site.  The report will always be followed up by a 

final microscopy report from the MRL, who perform microscopy on processed samples, 

i.e. samples subjected to mucolytic decontaminating agents and high-speed centrifugation 

or, if required, review of direct smear. 
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The larger two PathWest metropolitan sites (QEII & FSH) also offer an after- hours 

molecular TB detection service utilizing the GeneXpert® system (Cepheid, USA).  This 

system detects MTBCïspecific DNA sequences and can detect some molecular markers 

for rifampicin resistance.  Requests for this test are generally discussed with the 

Clinical Microbiologist and linked to requests for urgent microscopy. 

Specimen Collection 

Laboratory guidelines exist that ensure optimal recovery of mycobacteria from samples.  

Generally speaking, mycobacteria are robust organisms and tolerate transport and 

delays in culture quite well. Issues with specimen collection include: 

¶ Ensuring an adequate sample is provided to capture the low numbers of 

mycobacteria often present, notably in body fluids.  Generally the more organisms 

present the sooner cultures become positive; 

¶ Overgrowth by commensal flora, particularly when a highly enriched broth-culture 

mycobacteria medium is used or when there is delayed transfer of samples to the 

laboratory, presents technical problems and delays in laboratory turn-around time.  

A high quality specimen is therefore important and specimens should reach the 

laboratory within 24 hours. 

Microscopy 

Microscopy is performed on all specimens submitted for AFB examination (with the 

exception of peripheral blood), and an attempt is made to quantify the number of AFB 

present. Microscopy is a simple and rapid procedure but is much less sensitive than 

culture. It has been estimated that 5,000-10,000 AFB per millilitre are required before they 

can be seen in Ziehl-Neelsen (ZN) stained smears. Culture techniques detect 10 to 100 

viable mycobacteria per millilitre of sample. 

Despite this, microscopy remains helpful in several ways. Sputum examination can: 

¶ Provide a presumptive diagnosis of mycobacterial disease; 

¶ Enable the rapid identification of the most infectious cases, pivotal for infection 

control regarding contagiousness; 

¶ Be used to follow the progress of anti-tuberculous chemotherapy; and 

¶ Affect the patient's discharge back into the community. 

Both fluorochrome (using ultra violet fluorescence) and ZN methods are available. 

Fluorochrome smears are viewed at lower magnification (200ï400x) than ZN (1000x). This 

lower magnification allows a much larger area of the smear to be scanned. Whilst 

the ZN method remains the reference standard for AFB microscopy, fluorochrome 

microscopy is the recommended screening method (GLI 2013). 

Culture 

Culture is performed using a validated commercial broth system, egg-based solid media, 

or a combination of these.  Species such as M. bovis, M. haemophilum, M. marinum and 

M. ulcerans have special requirements in media and/or temperature of incubation.  

Communication between clinicians and the laboratory is required to ensure that 

appropriate cultures are performed.  Direct culture remains the most sensitive and 

preferred isolation technique. 
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The Mycobacteria Growth Indicator Tube broth system (MGIT; Becton Dickinson) is 

routinely used in Western Australia.  It contains Middlebrook 7H9 medium with an 

oxygen sensitive, fluorescent indicator located at the base of the culture tube. Cultures 

are read by exposing the tubes to long wave ultra violet light (typically 366 nm). Tubes with 

oxygen depletion emit a bright orange fluorescence. 

In general, cultures from smear-positive specimens become positive at 37oC within 1-2 

weeks, while cultures from smear-negative (mycobacteria-containing) specimens become 

positive within 2-4 weeks. Respiratory cultures are incubated for 6 weeks before being 

discarded. Some cultures are retained for 12 weeks. Typically those from non-pulmonary 

sites are also cultured at 30oC. 

Identification 

The MRL identifies all isolates recovered de novo by the MRL or referred from another 

laboratory by using molecular techniques. M. tuberculosis and closely related species 

are differentiated from non-tuberculous mycobacteria (NTM) by nucleic acid amplification 

testing (NAAT) using a multiplex real time PCR system.  Gene sequencing may be 

used to further identify NTM isolates, with results generally available within a few days.  

There are limitations associated with gene sequencing and a whole genome analysis 

approach is currently under development. The additional resource demands involved in 

this may limit its use to significant isolates and an adequate clinical history is therefore 

essential. 

All MTBC isolates (and NTM isolates of clinical significance) are stored frozen at -80oC 

indefinitely. All other isolates are stored for up to a year before discarding.  Extracts of 

processed materials are stored according to National Association of Testing Authorities 

Australia (NATA) requirements. 

Specimen-direct nucleic acid amplification testing (NAAT) 

Significant improvements in NAAT methods, including automation, have moved these 

methods from a research environment into routine clinical laboratories.  PathWest routinely 

operates an in-house Real-Time PCR test with results available within 24 hours, but 

can also offer a rapid result (approximately 2 hour turn-around time) using Cepheid 

GeneXpert (see below). 

NAAT should not take preference over microscopy and culture for tuberculosis, especially 

if there is a limited amount of sample.  NAAT is usually laboratory-initiated following 

consultation with a consultant Clinical Microbiologist who takes into consideration the test 

limitations, clinical and public health issues.  All new smear-positive clinical samples, 

regardless of specimen origin and clinical presentation are considered for NAAT. 

One important factor in NAAT is the smear status of specimens that are culture-positive for 

MTBC.  Although NAAT is very sensitive and can theoretically detect a single bacterial cell, 

in practice organism load, sample volume and quality are important.  The cut-off sensitivity 

threshold for the in-house test is the same as for microscopy, i.e. ~104 AFB/ml.  A 

further consideration for NAAT is inhibitors sometimes found in a clinical sample.  Assays 

used at PathWest detect their presence and this may cause delays in reporting when re-

testing is required. 

The GeneXpert MTB/RIF is a sensitive cartridge-based, automated real time assay that 

can detect MTB and resistance to rifampicin, a surrogate marker for MDR strains, within 
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approximately 2 hours from receipt in laboratory.  It is said to have similar sensitivity to 

culture (98-100% in smear-positive cases, 73-91% in smear negative cases).  Specificity is 

>98%, giving very good positive and negative predictive values, for detection of both MTB 

presence and rifampicin resistance.  The test is available at QEII and FSH PathWest 

sites. It should be noted that the GeneXpert assay is currently only accredited for use on 

respiratory samples and there is a lack of a true positive control for every assay.  

Confirmatory methods are therefore needed for both MTB and rifampicin resistance 

detections and comments to this effect are made at the time of reporting. 

Issues of when and how often to test have been addressed and the following is the NTAC 

and CDC recommended algorithm for NAAT that is also applied at PathWest (Centers for 

Disease Control, 2009 and NTAC 2017). 

The use of NAAT for screening specimens from patients with suspected TB should be 

limited to: 

¶ Respiratory smear-positive specimens where the result is likely to influence clinical 

(treatment) and/or public health (isolation, contact investigation) decisions; 

¶ Respiratory smear-negative specimens from a patient with a high probability of TB, 

when prompt management and public health decisions are required; and  

¶ Selected non-respiratory specimens (e.g. meningeal, some tissue biopsies) where a 

prompt management decision is necessary (recognising that such tests have not 

been validated or approved). 

The use of NAAT is considered inappropriate in the following instances: 

¶ When a patient is respiratory smear-negative and has a low probability of TB; 

¶ When a patient is respiratory smear-positive and has a very high probability of TB; 

and 

¶ Paucibacillary non-respiratory specimens (e.g. pleural fluid, ascitic fluid). 

NAAT should not be used to monitor patients on anti-tuberculosis treatment.  Tests may 

remain positive for an extended period of time regardless of whether DNA or RNA is the 

target for amplification. 

Susceptibility Testing 

Any new MTBC isolate has susceptibilities performed to first-line antimycobacterial agents 

isoniazid, rifampicin, ethambutol & pyrazinamide as a matter of urgency using the 

automated MGIT 960 system. Results are available within 7 to 14 days, dependent on 

the growth characteristics of the organism. The exception to this is bacille Calmette-

Guérin (BCG) associated M. bovis, which is a standardized strain of known lineage.  

MTB strains that show low-level resistance to INH (at 0.1 µg/ml) are retested at a higher 

concentration (at 0.4 µg/ml) before classifying the strain as INH resistant.  MTB strains 

showing any resistance to INH are routinely tested for fluoroquinolone susceptibility (at least) 

in accordance with NTAC guidelines.  M.bovis is intrinsically resistant to pyrazinamide. 

If an isolate demonstrates multiple resistance to first-line drugs, additional susceptibility 

testing is performed in accordance with WHO guidelines for drug susceptibility testing of 

medicines used in the treatment of drug-resistant tuberculosis (WHO, 2018).  These tests 

are also performed using the automated MGIT 960 system. 
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Progress in understanding the genetic mechanisms of drug resistance in MTB has resulted 

in the development of molecular methods for rapid determination of susceptibility profiles. 

Resistance to rifampicin is a useful predictor of MDR-TB and molecular methods have 

demonstrated greater than 90% correlation with established phenotypic methods. 

Molecular methods have a much poorer correlation with traditional methods for isoniazid, 

pyrazinamide, and ethambutol.  Establishment of whole genome sequencing will enable 

additional resistance information to be available. 

Some non-tuberculous mycobacteria (e.g., M.marinum) have such uniform susceptibility 

patterns that there is little to be gained from testing individual isolates. Clarithromycin 

susceptibility testing of Mycobacterium avium complex can be performed using the 

automated MGIT system. Rapidly growing species, such as the M.fortuitum and 

M.chelonae / abscessus groups, are tested by broth microdilution methods. 

All susceptibility testing is performed in accordance with Clinical and Laboratory Standards 

Institute (CLSI) guidelines (2018). 

Molecular Epidemiology 

Repetitive DNA elements present within the genome of mycobacteria undergo genetic 

rearrangements. DNA typing methods exploit genetic movement or drift in M. tuberculosis 

and M. bovis and therefore provide an important laboratory tool for understanding the 

epidemiology of their infections. 

Automated MIRU-VNTR genotyping is performed on all isolates of MTBC.  Twenty four 

loci are examined in real-time to allow determination of exogenous reinfection versus 

endogenous reactivation, laboratory cross-contamination, and whether the change in an 

isolateôs drug resistance profile is due to a reinfection or an acquisition of resistance 

determinants.  Data is added to a comparative (local) database that is forwarded to the 

Medical Director of the WA Tuberculosis Control Program, whenever new data is added.  

The genotyping result does not form part of the laboratory report. 

Implementation of whole genome sequencing will provide improved epidemiological 

information for strain comparison and assist significantly in cluster analysis. 

Quality Control 

All PathWest laboratories are NATA accredited and undergo regular audit.  Molecular 

proficiency is assured through participation in national (Royal College of Pathologists 

Australasia and the Special Interest Group for Mycobacteria within the Australian Society 

for Microbiology) and international (QCMD - Quality Control for Molecular Diagnostics, 

Qnostics Ltd UK) quality assurance programs.  These programs cover all aspects of tertiary 

mycobacteriology.  PathWest laboratories offering AFB microscopy also undertake quality 

assurance to ensure competency. The MRL offers training and quality control materials as 

required. 

Notification of Results 

All new AFB smear-positive and new culture-positive MTBC results are communicated by 

the Senior Medical Scientist to the duty Clinical Microbiologist or Registrar to contact the 

requesting doctor.  Results associated with the WA TB Control Clinic are phoned directly to 

the duty Doctor. Infection control issues for all inpatients at public hospitals are managed 

by the Infection Control Officer, who will communicate the result to the requesting doctor 
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and advise as appropriate. A consultancy service is available as required. Hard copy 

and electronic reports are managed via a laboratory information system. 

The MRL will notify all new AFB smear-positive and new culture-positive MTBC to the 

Medical Director, Western Australia TB Control Program. This is done initially by fax, and 

then followed with a copy of the report. 

Conclusion 

The key roles of the MRL are rapid detection of MTB, determination of antimicrobial 

susceptibility and reporting notifiable results.  Microscopy and culture remain mandatory 

procedures in mycobacteriology.  A viable culture is necessary for susceptibility testing, 

specific identification of MTBC to species level and for molecular epidemiological profiling.  

Nucleic acid amplification testing including GeneXpert® represents an important laboratory 

contribution to patient management and the public health control of tuberculosis but has 

limitations that preclude its use in direct screening of all clinical samples. 

Rapid advances in laboratory technology, including those in unrelated areas of clinical and 

public health microbiology, make it vital for the laboratory to remain current with new 

platforms and technical developments. Regular strategic reviews are undertaken by the 

MRL to identify capability gaps that may then be integrated into strategic plans, thus 

ensuring correct alignment with its service delivery obligations to the WA TB Control 

Program. 
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1.2 Diagnosis of Tuberculosis ï Clinical  

Introduction 

The highest priority for tuberculosis (TB) control is the identification and cure of infectious 
cases of TB. Therefore, any person with symptoms suggestive of TB, particularly cough for 
more than three weeks, should be investigated.   

The primary test should always be sputum microscopy and culture for acid-fast bacilli (AFB) 
as mycobacterial culture remains the gold standard for the definitive diagnosis of TB. It is, 
however, important to stress that TB disease may be asymptomatic and a significant 
percentage of pulmonary TB cases have negative sputum smears. 

Classification of Tuberculosis 

TB is classified as pulmonary or extra-pulmonary.  

Pulmonary TB is more common and refers to disease involving the lung parenchyma and the 
trachea.  

Extra-pulmonary TB is disease involving any other part of the body and includes lymph 
node, skeletal, urogenital and disseminated TB.  

TB of the pleura (with or without pleural effusion) or intra-thoracic lymph nodes (mediastinal 
and hilar), without radiological abnormalities in the lung parenchyma, are also classified as 
extra-pulmonary TB. This distinction is important from a public health perspective, as there is 
risk of community transmission with untreated pulmonary TB. Conversely, the risk to 
community from extra-pulmonary TB is minimal (Hoffman & Churchyard, 2009). 

A patient with both pulmonary and extra-pulmonary TB should be classified as a case of 
pulmonary TB. 

Presentation of TB 

TB usually has a subacute presentation. Disease can be detected in an asymptomatic 
patient, for example, through CXR screening or incidentally on radiology performed for other 
reasons.  

TB is a serious disease, but it does not usually present with dramatic or acute symptoms. 
Most patients with TB are relatively well and still able to attend work or study. 

TB can affect people of any age, but it is most common in young adults. These patients are 
usually well without other illness or immune compromise. While extremes of age, co-
morbidity and immunosuppression increase the risk of TB reactivation, most TB patients do 
not have these risk factors.  

TB presentation in the elderly, like many other diseases, is characteristically non-specific 
and often subtle, so a high index of suspicion is required when considering the possibility of 
TB in this group.  

The most important risk factor for TB in a person with relevant symptoms is the prior risk of 
exposure to TB.  

In WA the main risk factor is birth or prior residence in a country with high TB incidence 
(>40/100 000 per year). For country based TB incidences refer to the WHO website 
http://who.int/tb/country/data/profiles/en/index.html (WHO 2018). About a half of TB cases in 
WA are diagnosed in people within 4 years of migration from a high TB incidence country. 

http://who.int/tb/country/data/profiles/en/index.html
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Other important risk factors for TB infection include a history of contact with another person 
with TB, being a health care worker, being an Aboriginal Australian or being born prior to 
1950. 

Special Situations 

Human Immunodeficiency Virus (HIV) Infection 

The clinical presentation of TB in HIV infected persons are influenced by the degree of 
immunosuppression and whether TB is recently acquired or due to reactivation of latent 
infection.  

In HIV-infected individuals with relatively preserved immunity, pulmonary TB presents in the 
typical adult pattern of upper lobe predominance and cavitation. In patients with severe 
immunosuppression, pulmonary TB can present atypically e.g. with non-cavitatory lower or 
mid zone infiltrates (Nachega & Maartens, 2009).Disseminated TB is also more common in 
immunosuppressed patients. 

TB progresses more rapidly in immunosuppressed patients and therefore TB should be 
diagnosed and treated with minimal delay. Investigations for pulmonary TB should begin if 
cough persists for more than 1 week rather than 3 weeks in HIV infected patients (Nachega 
& Maartens, 2009). For more detail on TB in HIV infected persons please see section 4.4 
HIV Coinfection. 

Anti-TNFŬ Antagonist Therapy 

Patients who develop TB whilst on anti-TNFŬ antagonist therapy are more likely to develop 
extra-pulmonary and disseminated forms of TB compared to a non-immunosuppressed 
population (Keane, Gershon, & Wise, 2001). The non-specific presentation in this population 
may contribute to delays in investigation and the diagnosis of TB in patients undergoing 
TNFŬ antagonist therapy. For more detail please see section 5.4 Testing Prior to TNFŬ 
Antagonist Therapy. 

Investigations for Tuberculosis 

Direct microscopy ZN examination and AFB culture of clinical specimens (e.g. sputum, fine 
needle aspiration, tissue biopsy, cerebrospinal fluid, pleural/pericardial and peritoneal cavity 
fluid or urine) are the first line investigations for tuberculosis.  

Mycobacterial culture remains the gold standard for a definitive TB diagnosis. When 
microscopy for AFB and nucleic acid amplification testing (NAAT) are both positive, the 
diagnosis of tuberculosis is established.  

The diagnosis is strongly supported by the histological appearance of granulomatous 
inflammation with caseation in tissue specimens within the appropriate clinical setting.  

Treatment for TB is prolonged and complex and there is a potential for drug side effects. 
Therefore, diagnostic specimens should be collected before treatment is initiated and 
microbiological confirmation of the diagnosis should always be sought. Culture is also 
important because drug susceptibility testing for M.tuberculosis isolates ensures the 
appropriateness of treatment. 

Sputum collection for microbiological examination should be performed in all cases of TB, 
even when the primary presentation is extra-pulmonary TB or the diagnosis is established by 
culture of an extra-pulmonary site. This is because of the potential for asymptomatic co-
existent pulmonary TB and the public health implications of a positive result. 
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Sputum Microscopy 

Sputum smear microscopy is the most reliable and cost effective method of diagnosing 
infectious cases of pulmonary TB. Whenever pulmonary or extra-pulmonary tuberculosis is 
suspected in a patient, three sputum samples should be collected and examined by 
microscopy for acid-fast bacilli. They are best collected in the early morning but patients who 
are very productive can have three specimens collected 8 hours apart within 24 hours.  

Sputum Culture 

Culture of sputum for acid-fast bacilli is more sensitive and specific than direct smear 
microscopy and it is useful in detecting cases where the number of organisms are fewer and 
cannot be detected by direct smear microscopy.  

In general, cultures from microscopy smear-positive sites become positive within 1-2 weeks, 
while cultures from microscopy smear-negative specimens become positive within 2-4 
weeks. 

Pulmonary TB can be classified based on the microscopy and culture findings as follows:  

Smear Positive Tuberculosis 

¶ A patient with at least two sputum smears positive for AFB by microscopy OR 

¶ A patient with at least one sputum smear positive for AFB by microscopy and CXR 
abnormalities consistent with pulmonary TB as determined by a clinician, OR 

¶ A patient with at least one sputum smear positive for AFB by microscopy and sputum 
culture positive for M.tuberculosis.  

Smear Negative Tuberculosis 

¶ A patient with at least three sputum smears negative for AFB by microscopy and CXR 
abnormalities consistent with pulmonary tuberculosis, OR 

¶ A patient whose initial sputum smear was negative for AFB, but whose sputum culture 
is positive for M.tuberculosis.  

Nucleic Acid Amplification Testing (NAAT) 

Microscopy is rapid but an insensitive test requiring approximately 104 organisms /ml for it to 
be reliably positive and it is not specific for Mycobacterium tuberculosis.  

Culture is the most sensitive method for diagnosis, but can take 2-4 weeks to yield a positive 
result. Microscopy and culture for tuberculosis however, remain the first line tests for TB 
detection. 

Nucleic acid amplification testing is usually laboratory-initiated following consultation with a 
consultant Clinical Microbiologist. All new smear-positive clinical samples, regardless of 
specimen origin and clinical presentation are considered for NAAT.  

NAAT is very sensitive and can theoretically detect the presence of a single organism but in 
practice organism load and sample volume come into play to influence its sensitivity. The 
cut-off threshold for the sensitivity of the test is approximately the same as for microscopy, 
i.e. ~104 AFB/ml.   

Automated PCR for TB DNA, and specifically Xpert MTB/RIF (Cepheid GeneXpert system), 
is routinely used in WA. It is highly sensitive even in single sputum samples that are smear 
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negative (Boehme et al. 2010) and also reliably detects mutations of the rpoB gene 
indicating rifampicin resistance. Xpert MTB/RIF (Cepheid GeneXpert system ) has a rapid 
turnaround with a result available 2 hours after sample reception.  

NAAT has not replaced smear and culture as first line tests because the smear result is 
important from a public health perspective and the culture result is required for a full drug 
susceptibility profile. 

NAAT is largely a confirmatory test i.e. confirming M. tuberculosis when an AFB is seen on 
microscopy or cultured. Occasionally NAAT is useful as a primary diagnostic test e.g. with 
paucibacilliary small volume samples like cerebrospinal fluid or post hoc examination of fixed 
histological samples. It should not take preference over microscopy and culture for 
tuberculosis, especially if there is a limited amount of sample. 

NAAT should not be used to monitor patients on anti-tuberculosis treatment. Tests may 
remain positive for an extended period of time regardless of whether DNA or RNA is the 
target for amplification. Costs, relative lack of sensitivity, plus current concerns regarding 
technical issues that affect reliability and reproducibility preclude their use as a screening 
test. Microscopy and culture remain a mandatory component of mycobacterial investigations.  

A rapid diagnosis of M. tuberculosis is possible using Cepheid GeneXpert, which is a 
sensitive cartridge-based, automated real time assay that detects MTB and resistance to 
rifampicin (a surrogate marker for MDR strains) within approximately 2 hours from receipt in 
the laboratory. The test is available at Royal Perth Hospital, Fiona Stanley Hospital and QEII 
PathWest sites. It should be noted that the GeneXpert assay is currently only accredited for 
use on respiratory samples. Confirmatory methods (culture and susceptibility testing) are 
needed for both MTB and rifampicin resistance detection at the time of reporting.  

For more detail on laboratory methods of diagnosing tuberculosis please see Section 1.1 
Diagnosis of Tuberculosis - Laboratory.  

Chest Radiograph or X-ray (CXR) 

Diagnosis of tuberculosis by means of CXR alone is unreliable, because it lacks specificity. 
Abnormalities seen on a CXR, even when characteristic of pulmonary tuberculosis, may be 
caused by a variety of other conditions. In addition, CXR changes do not necessarily 
distinguish between active and inactive TB. Conversely, if there is characteristic CXR 
changes of TB in a patient considered at high risk for TB, then active TB should be assumed 
until an alternative diagnosis is proven.  

CXR is a sensitive test for pulmonary TB. This means that false negatives are rare and a 
normal CXR nearly always rules out pulmonary TB. An important exception to this includes 
early miliary TB, which may only be reliably seen on chest CT scan.  A CXR should be 
requested for all patients suspected of having TB whether the primary site is pulmonary or 
non-pulmonary as the two forms of the disease may coexist. 

CXR appearances that are suggestive of pulmonary TB are: 

¶ Patchy,  mottling,  miliary,  nodular  and/or  linear  shadows  situated  mainly  in  the 
apical/posterior segments of the upper, or the superior segment of the lower lobes. 

¶ The above changes less commonly in the middle/ or lingular lobes. Although changes 
are more common in the upper zones, approximately one third of pulmonary TB have 
lower zone changes and occasionally TB is only in the lower lobes. 
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¶ Bilateral distribution in the upper zones, though this is nearly always asymmetrical (by 
contrast with sarcoidosis). 

¶ ñSoftò opacities that fluctuate over time suggest active disease. 

¶ Cavities are usually thin-walled and if present indicate active and infectious disease. 

The decision to start on anti-tuberculosis treatment should not be based solely on an 
abnormal CXR and all efforts should be made to obtain a microbiological diagnosis. 

Computed Tomography (CT) Scan Chest 

CT scan of the thorax is not performed routinely in the assessment of TB, except when 
investigating the possibility of other differential diagnoses. It rarely adds any information 
beyond what is obtained on CXR. The main exceptions to this are early milary TB and TB 
exclusively involving mediastinal lymph nodes. 

Tuberculin Skin Test (TST) 

The TST has been used in the management of TB since the 19th century. It is an indirect 
test that indicates sensitisation or the cellular immune response to mycobacterial antigens 
and cannot distinguish between individuals with latent TB infection, TB disease or past TB 
infection. 

A positive TST result suggests tuberculosis infection. It does not however indicate the 
presence or absence of TB disease. A positive TST may not indicate disease and a negative 
result will not rule out disease. The result of the TST must be interpreted with the patientôs 
history, clinical presentation and reason for testing in mind. Generally, TST is not indicated 
as a diagnostic test for TB. 

The TST can be used as supportive evidence of the diagnosis of TB in cases where 
obtaining samples for microbiological examination is difficult e.g. small children (see section 
4.1 Paediatrics) or pauci-bacilliary extra-pulmonary TB (e.g. TB meningitis). If TB disease is 
suspected then additional microbiological testing is needed to confirm a diagnosis. 

Interferon Gamma Release Immunoassays (IGRAs) 

Interferon Gamma Release Immunoassays (IGRAs) are blood tests that detect host cell 
mediated immune responses to TB specific antigens secreted by M. tuberculosis. The 
QuantiFERON-TB Gold In-Tube Plus test (QIFN) is used in Western Australia. The antigens 
tested are present in all M. tuberculosis but absent from BCG vaccine strains and most non-
tuberculous mycobacteria; with the exception of M. kansasii, M. szulgai and M. marinum 
(Mazurek et al, 2010). 

Like the TST, a positive QIFN may not necessarily indicate TB disease and a negative result 
will not rule out TB disease. The results must be interpreted with the patientôs history, clinical 
presentation and reason for testing in mind. The QIFN test should not replace the standard 
diagnostic investigations of TB disease. 

Compared to the TST, IGRAs have been in use for a short period of time. Generally, IGRAs 
are not indicated as a diagnostic test for TB disease. If TB disease is suspected then 
additional testing is needed to confirm a diagnosis of TB.  

Further discussion on tuberculin skin testing and IGRAs is discussed in section 3.1. Latent 
TB Infection - Diagnosis.  
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Samples for Microbiological Diagnosis 

Every effort should be made to obtain appropriate pathological specimens for microbiological 
confirmation of TB disease and to obtain a M. tuberculosis isolate for drug susceptibility 
testing.  Specimens need to be representative of the site of infection, they should be 
collected aseptically (if possible), be stored appropriately for the shortest possible time; and 
be transported to the laboratory as soon as able. Table 1.1 provides examples of common 
specimens for mycobacterial investigation according to disease site.  

Table 1.1 Common Clinical Specimens for Mycobacterial Testing  

Disease Site Specimen 

Pulmonary TB Sputum  

Induced sputum 

Bronchoalveolar lavage 

Gastric aspirate  

Transbronchial biopsy  

Percutaneous lung biopsy 

Open lung biopsy 

Pleural TB Pleural fluid aspirate and/or biopsy 

Lymph node TB Fine needle aspiration or core 
biopsy 

Open lymph node biopsy 

TB meningitis Cerebrospinal fluid 

Miliary TB Liver or bone marrow biopsy 

Gastrointestinal TB Peritoneal fluid aspirate or biopsy  

Colonoscopy with biopsies 

Stool specimen 

Bone and joint TB Joint aspirate +/- synovial biopsy 

Bone marrow aspirate 

Uro-genital tract Early morning urine (Sterile pyuria 

raises the possibility of TB) 

Renal biopsy 

Bladder biopsy  

Prostate biopsy 

Female Genital tract Hysteroscopy and endometrial 

biopsy  

Laparoscopy with biopsies, 

washings 

 

The common clinical specimens used to diagnose TB are:  

Sputum 

Three sputum samples should be collected on three consecutive days and early morning 
samples are preferable. Patients should be advised to collect sputum following deep inspiration 
and coughing. The specimens should not be saliva. Sputum samples expectorated in a health 
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facility should be collected in a well-ventilated space, e.g. outdoors or in a negative pressure 
isolation room, but NOT in the bathroom or toilet area. This does not apply if the patient collects 
the sputum sample at home. Samples should be kept cool, for example in a refrigerator during 
the 3 days of collection, and then in an esky with an ice brick when transported to the laboratory 
on the third day. 

Induced Sputum or Bronchoscopy 

Induced sputum collection or bronchoscopy may be indicated when the patient is unable to 
obtain a spontaneous sputum sample. These two procedures have equal sensitivity (Conde 
et al, 2000 and McWilliams et al, 2002) and the choice between them is determined by the 
availability of the test, the risk of complications, and convenience for the patient. 

Induced sputum collection is nearly always preferred because it is safer and more tolerable 
for the patient. It does not require a hospital admission, therefore it is less expensive.  

Induced sputum collection must be performed in a room with negative pressure air 
conditioning. It can be collected at any time of the day. Collection of induced sputum is 
performed on site at the WA TB Control Program located at the Anita Clayton Centre. 
Induced sputum collection should only be performed by suitably trained physiotherapist or 
registered nurse, and in accordance with approved standard operating procedures (refer to 
WA TB Control Program if required). 

An audit of the first 2 years of induced sputum collection at the WA TB Control Program 
demonstrated a rapid turnaround time and high yield of adequate specimens and diagnosis 
of TB with negligible serious adverse events. The audit also demonstrated that virtually all 
positive results were obtained from the first 2 sputum samples, therefore only 2 induced 
samples are collected (by contrast to 3 spontaneous samples). All patients referred for 
induced sputum should be asked to attempt collection of a spontaneous sample first, before 
undergoing sputum induction, even if they insist they are unable to expectorate samples.  

Bronchoscopy must be performed with appropriate personal protective equipment and 
isolation precautions to prevent transmission of TB, both within the hospital and the 
bronchoscopy suite. 

Fine Needle Aspiration Biopsy 

Fine needle aspiration biopsy is a quick and safe diagnostic tool in suspected extra- 
pulmonary TB. It is especially useful in the investigation of suspected lymph node TB. 
Request forms should explicitly ask for both cytology and AFB culture.  

Excisional biopsies of lymph nodes may also be carried out to confirm TB diagnosis. Lymph 
node TB is typically pauci-bacilliary and fine needle aspiration can miss the pathology 
yielding a falsely negative result. An excised lymph node improves sensitivity through 
providing substantially more material for culture.  It is important to ensure that at least half of 
the sample is sent for culture and that the specimen is not only placed in formalin.  

Fasting Gastric Aspirates 

Gastric aspiration aims to collect swallowed sputum in gastric contents in order to culture for 
M. tuberculosis. Smear microscopy of gastric aspirates have a low yield (<15%) but the 
highest yield specimens are obtained first thing in the morning (Schaaf & Reuter, 2009). 
Gastric aspiration is usually reserved for young children who are unable or unwilling to 
expectorate sputum. A gastric aspirate should be obtained on each of three consecutive 
mornings and sent for smear AFB microscopy and culture. 
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Pleural and Other Serosal Membrane TB 

TB affecting serosal surfaces typically presents with an effusion, most commonly pleural, but 
can also be pericardial and peritoneal. Aspirated fluid can be sent for culture but is usually 
pauci-bacilliary and therefore has a low yield and can be falsely negative. Substantially 
better yield is obtained from culture of a biopsy of the serosal membrane e.g. an Abhramôs 
needle biopsy or thoracoscopic biopsy of the pleura. This should always be considered when 
investigating an effusion for possible TB. A raised pleural fluid adenosine deaminase (ADA) 
and a high lymphocyte count (e.g. >90% of leucocytes) are also strong indicators of pleural 
TB, and these tests are routinely available if requested. 

CNS TB 

TB involving the CNS, and especially TB meningitis, can be rapidly progressive and a 
catastrophic illness. Therefore, if CNS TB is strongly suspected and no alternative diagnosis 
explains the patientôs presentation, then TB treatment should be started immediately after 
specimen collection and without waiting for results to confirm the diagnosis. Microbiological 
confirmation of TB from a CSF sample is often difficult because of the small CSF sample 
and the pauci-bacilliary nature of this disease. The diagnosis can also be supported by the 
presence of a high CSF lymphocyte count, high CSF protein and positive NAAT for M. 
tuberculosis DNA.  
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Chapter 2: Tuberculosis Treatment  

2.1 TB Treatment ï Medical  

Introduction 

This chapter describes the drug treatment for TB in adults. Treatment of latent TB infection is 

described separately in section 3.2. Latent TB Infection - Treatment. The management of TB 

in children, including drug treatment, is described in section 4.1. Paediatrics. There are also 

separate sections on the management of TB in specific circumstances such as in prisoners and 

detainees (section 4.2.), and in pregnancy (section 4.3.). 

 

Case Management refers to the nurse-led, individual patient-based care that ensures 

treatment is adhered to and completed satisfactorily. It is essential for the successful drug 

treatment of TB as it is never adequate to prescribe drug therapy alone. This prescription 

must always be accompanied by case management. Case management is described in 

detail in section 2.2. TB Treatment ï Case Management. 

Principles of Drug Treatment of TB 

Principles that underpin the drug treatment of TB include: 

 

Standardized Regimens  

Drug regimens for TB are strongly evidenced based and have been well established for 

decades. Adherence to internationally accepted standardised regimens is associated with 

superior treatment success and lower rates of drug resistance. This is a recommendation of 

the World Health Organisation (WHO) international agreed strategy for TB control (World Health 

Organisation, 2017). 

 

Multi-drug Regimens  

Single drug therapy inevitably induces drug resistance in TB. Therefore,  apart from short 

term challenge regimens used to re-introduce drugs after severe drug side effects (see 

Adverse Drug Reactions below), TB should never be treated with a single drug. For this reason 

it is essential when treating latent TB infection (with a single drug) to first ensure that TB 

disease is excluded. 

 

Free of Charge 

Patients should not incur financial cost when supplied with TB drugs. See section 8.1. Fees 

and Charges Related to the Diagnosis and Management of Tuberculosis and Leprosy. 

Pre-Treatment Considerations 

Assessment prior to TB treatment initiation must include the following considerations (See 

Appendix 2.1A: Checklist When Starting TB Treatment): 
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Disease Type 

The anatomical site(s) and the extent of the disease influence the length of treatment and 
the addition of supplementary treatment such as prednisolone. In deciding the appropriate 
treatment i t  i s  n ece ssary  to  ascertain whether there is more than one site involved, 
whether there is sub-clinical pulmonary TB in a patient presenting with extra-pulmonary TB, 
and whether ñprivilegedò sites are involved (i.e. sites that have poor drug penetration such as 
the central nervous system and bones). 

Bacteriological Confirmation and Drug Susceptibility 

Confirmation of TB via mycobacterial culture should be pursued in all cases. Even when 
empiric treatment is warranted, consideration should be given to collection of samples for 
mycobacterial culture prior to the commencement of drug treatment. 

Past Treatment 

Past treatment predicts drug resistance in TB. It is essential to obtain a thorough history and, 
if possible, documentation of any previous treatment with TB drugs. This includes treatment 
with drugs against TB that were used for treatment of other infections e.g. rifampicin or 
fluoroquinolones. 

Co-morbidity 

A directed clinical assessment for conditions that influence the efficacy of TB treatment or 
increase the risk of side effects should be obtained. In particular, note should be made of 
renal and hepatic impairment, HIV risk factors, malnutrition and risk factors for peripheral 
neuropathy (e.g. diabetes). Alteration to treatment in these circumstances is detailed below. 

Weight 

Patient weight should be measured with shoes & clothes on. In cases of fluid overload, the 
patientôs ódryô weight should be used ( e.g. in renal dialysis patients the patientôs weight after 
dialysis). 

Other Drug Treatment 

Particular consideration should be given to potential drug interactions with TB drugs, 
especially with rifampicin. (See Appendix 2.1B: Drug Interactions with TB treatment). 

Drugs Used to Treat TB 

Table 2.1 below shows agents used for the treatment of TB in WA according to drug group. 

Common abbreviations are shown. The majority (>95%) of TB cases are adequately and 

most appropriately treated with standard regimens using Group 1 drugs.  

 

Drugs in Groups 2, 3, 4 and 5 should only be used in the treatment of drug resistant TB or in 

cases of drug intolerance.  Combination regimens are well established but require expert 

management from a specialist TB physician. Some agents used in the treatment of drug 

resistant TB are not listed as their use is only appropriate in highly specialised circumstances. 

 

The full name of  a  medica t ion  should be always used when drugs are prescribed in a medication 

chart. Otherwise, drug abbreviations can be used according to the standard format illustrated in 

Figure 2.1. 
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Table 2.1 Tuberculosis Drugs 

Group Drug Name Abbreviation 

1 First line oral agents 
 

 Isoniazid (INH) H 
 Rifampicin (RIF) R 
 Pyrazinamide (PZA) Z 
 Ethambutol (EMB) E 

2 Injectable agents 
 

 Capreomycin Cm 
 Amikacin (or Kanamycin) Am (Km) 

3 Fluoroquinolones 
 

 Moxifloxacin  Mfx 
 Levofloxacin  Lfx 

4 Second line oral bacteriostatic agents 
 

 p-aminosalicyclic acid PAS 
 Cycloserine Cs 
 Prothionamide (or ethionamide) Pto (Eto) 

5 Drugs of unclear role 
 

 Clofazimine Cfx 
 Linezolid Lzd 
 Bedaquiline                                                              Bdq 
 Delamanid                 Dlm 
 Imipenem/cilastatin Ipm/Cln 
 Meropenem Mpm 
 High-dose isoniazid High dose H 
 Clarithromycin Clr 
 Amoxicillin/ clavulanate Amx/Clv 

 
 
Figure 2.1 Annotation of TB Drug Regimens 

 
 
 

  

2HRZE 4HR 

 
 
 
 

Drug Doses 

The recommended doses for drugs in of Group 1 are detailed in Table 3. Doses for drugs in 

Groups 2, 3, 4 and 5 should be determined by a specialist TB physician on an individual basis. 

Doses of TB drugs in children are detailed in section 4.1. Paediatrics 

Numbers refer to number of months of this treatment 

 Letters refer to drugs used 

Course of treatment over time 
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It is recommended that daily dosing is used. Thrice weekly treatment is no long recommended 

in WA based on randomised controlled trials that showed poorer outcomes and current WHO 

guidelines (WHO, 2017). An exception to this rule is in dialysis patients on TB treatment, which 

is discussed below.  

 

To assist clinicians, Table 2.2 gives suggested drug doses based on body weight.  This 

has been adapted from the WHO recommended dosing range of first line anti TB drugs 

(World Health Organisation, 2017). Adjustment of drug doses in patients with renal impairment 

is discussed in the following section. 

Table 2.2 Tuberculosis Drug Doses 

 

  Drug   Body Weight 

(kg) 

Daily dose 
(mg) 

 
Isoniazid 

100mg tablets 

 
Ó 40 

 
< 40 

 
300 

 
5mg/kg 

 
Rifampicin 

150mg & 300mg capsules 
10mg/kg daily  

 
Rifampicin 450mg is 
preferably given as 3 x 
150mg capsules (rather 
than 300mg + 150mg) 

 
Ó 50 

 
 

< 50 

 
600 

 
 

450 

 
Pyrazinamide 

500mg tablets 

25 mg/kg daily 

 
 

 
>70 

 
50 to 70 

 
35 to 50 

 
<35 

 
2000 

 
1500  

 
1000 

 
750 

 
Ethambutol 

400mg tablets 

15mg/kg daily dose 

 

Round calculated dose of 
ethambutol up to nearest 
200mg (half tablet) 

 
 
>80 

70 to 80 

55 to 70 

45 to 55 

<45 

 
 

1600 

1200 

1000 

800 

600 

 

Treatment Regimens 

The standard treatment regimen for TB is 2HREZ 4HR (for explanation of abbreviation, see 

Figure 2.1 above). Circumstances when this regimen may be altered are: 
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Fully Drug Susceptible Isolate of M. tuberculosis 

When susceptibility to first line drugs is known, ethambutol can be omitted, either at the 
commencement of treatment or subsequently, when the susceptibility results become available. 
It is not recommended for ethambutol be omitted on the assumption of drug susceptibility 
because the majority (>85%) of TB notifications in WA are at risk of drug resistance (>5% 
chance). 

In patients with drug susceptible pulmonary TB, 4-month fluoroquinolone containing regimens 
should not be used and the 6-month rifampicin-based regimen 2HRZE/4HR remains the 
recommended regimen. 

Drug Resistance 

See section below: Adjustment of TB Drug Regimen in Drug Resistance or Intolerance. 

Extensive Pulmonary TB 

In pulmonary TB involving more than 2 CXR zones and where sputum smears are highly 
positive for acid-fast bacilli, consideration should be given to extending the treatment course to 9 
months (2HREZ 7HR). There is no strong evidence to support this practice, but it is 
recommended in some guidelines e.g. American Thoracic Society (Nahid et al., 2016) 

Extra Pulmonary TB 

Extension of the TB regimen should be considered in the following circumstances: 

¶ Bone & joint 9 ï 12 months  

¶ Central nervous system 12 months 

Other forms of extra-pulmonary TB have been treated for longer than 6 months, but there 

is no evidence that extended regimens are more efficacious. 

 
Relapsed TB  

When there is a history of prior treatment for TB (not including preventive therapy) specimens 
for culture and drug susceptibility testing should be obtained prior to or at the start of treatment: 

¶ Previous TB, fully susceptible (or susceptibilities unknown): treat with standard regimen. 
The drug regimen can be adjusted once drug susceptibilities are known (World Health 
Organisation, 2017). 

¶ Previous drug resistant TB: consider adding at least two drugs that the patient has not 
previously received to the treatment regimen. Treatment should be discussed with a 
specialist TB physician. 

HIV Co-infection 

There is good evidence that TB in the setting of immunodeficiency due to HIV infection does 
not require different (e.g. extended) treatment. Involvement of specialist TB and HIV 
physicians is essential. For further information on TB and HIV infection see section 4.4. HIV 
Coinfection. 

 

Liver Impairment  

TB treatment should be initiated according to the standard regimen in all but severe liver 

impairment. Liver function tests need to be monitored closely. Despite anti-tuberculosis drugs 



Public Health and Ambulatory Care, North Metropolitan Health Servi ce Policy 6.1 WA TB Control  Program 

  

 

WA Tuberculosis Guideline | TB Treatment ï Medical  

 
Page 35 of 166 

 

commonly causing hepatitis, pre- treatment liver impairment often improves with TB treatment. 

It is not appropriate to reduce the dose of any TB drugs because of liver impairment. 

Adjustment of treatment when liver function deteriorates is detailed below, in the section 

Adverse Drug Effects. 

 

Renal Impairment  

Table 2.3 below gives details of adjustments that should be made in renal impairment. Dose 

reduction is not recommended but the frequency o f  d o s i n g  should be reduced. 

Haemodialysis efficiently removes pyrazinamide and to a lesser extend isoniazid and 

ethambutol, so TB drugs should only be given after haemodialysis.  
 

Table 2.3 Adjustment of TB Treatment in Renal Failure 

 

  Change in dosing frequency 

   Drug Risk Estimated GFR* 

   < 30mL/min 

Haemodialysis# 

Isoniazid Nil Nil Nil 

Rifampicin Nil Nil Nil 

Ethambutol Accumulation 
ï optic 
neuropathy 

Do not use daily 
Can be used 3x / 
week, but with 
close 
ophthalmological 
monitoring 

 

Do not use daily 
Can be used 3x / 
week, but with 
close 
ophthalmological 
monitoring 

Pyrazinamide Accumulation 
of metabolites 
ï gout 

25mg/kg, 3x / 
week in severe 
renal failure 

25mg/kg, 3x / 
week 
After dialysis 

 
 

Adapted from Table 12 óDosing recommendations for adult patients with reduced renal function and for adult patients 

receiving haemodialysisô in Treatment of Tuberculosis, American Thoracic Society 2016 
 

*Glomerular Filtration Rate 

# in patients receiving haemodialysis, all drugs should be given intermittently, after dialysis.  
Data currently is not available for patients receiving peritoneal dialysis. Until data becomes available, begin 
with doses recommended for patients receiving haemodialysis and verify adequacy of dosing using serum 
concentration monitoring. 

 

Pregnancy 

No adjustment to TB regimen is required in pregnancy. Dosing is according to pre-pregnancy 
weight (see section 4.3. TB in Pregnancy). 

 

Infection with M. bovis 

These organisms are almost always resistant to pyrazinamide and thus a 9 month regimen 
should be used consisting of an initial 2 months of isoniazid, rifampicin and ethambutol 
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therapy followed by a  7 month continuation phase of isoniazid and rifampicin (2HRE7HR) 
(American Thoracic Society, CDC and Infectious Diseases Society of America, 2017). 

Adjuvant Drugs 

Pyridoxine (vitamin B6): is not required in most patients prescribed isoniazid. It should be given 

where there is a risk of vitamin B6 deficiency (e.g. malnutrition, alcoholism, renal impairment, 

pregnancy etc.) or in subjects at risk of peripheral neuropathy (e.g. diabetes, existing 

neuropathy, HIV infection etc.). The formulation that is used in Western Australia is pyridoxine 

25mg daily. 

 

Prednisolone: is indicated in TB men ing i t i s  (prednisolone 1mg/kg or equivalent for  

6 ï 8 weeks). In patients with tuberculous pericarditis, an initial adjuvant corticosteroid therapy 

may be used (WHO 2017). Prednisolone can also be considered for symptom control in the 

following circumstances: 

¶ Extensive TB  (including  miliary  TB)  with  a  severe  inflammatory response; 

¶ Extensive TB complicated by high persistent fever; 

¶ TB that constricts or compresses important structures such as the spinal cord, ureter, 
bronchus or great vein; 

¶ Large abscess formation; or 

¶ In subjects suffering a paradoxical lymph node enlargement on appropriate TB 
treatment. 

Treatment Initiation 

When treatment for tuberculosis is initiated in WA, the following should be completed (see 

Appendix 2.1 Checklist When Starting TB Treatment): 

¶ Drug chart: each TB drug is prescribed on the TB Control Program Medication 
Chart, using generic drug names in full (no abbreviations). This prescription lasts until 
a cease date is charted i.e. the full course of treatment. 

¶ TB Notification & Enhanced TB Data Surveillance form 

¶ Baseline blood tests: 

Full blood count, urea & electrolytes, liver function tests. 

HIV serology - mandatory in all TB cases, irrespective of apparent HIV risk.  

Hepatitis B and C serology - consider in high-risk patients or if liver function tests are 
abnormal. 

HbA1c in patients over 35 years old or with a first degree relative with diabetes. 

¶ Baseline visual acuity and colour vision testing: (Ishihara Chart) if ethambutol or 
prothionamide is prescribed. 

¶ Baseline mental state assessment: e.g. Kessler Psychological Distress Scale (K10 or K6) 
for all TB patient and on regular basis for MDR TB and for others where appropriate. 

¶ CXR: if not done within the last 3 months e.g. extra pulmonary TB presentation, to 
exclude co-existent pulmonary TB. 
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Treatment Initiation Outside of the WA TB Control Program 

Patients who are prescribed TB treatment by physicians outside of the WA TB Control 

Program (private physicians, hospital patients etc.) should still receive Case Management via 

the WA TB Control Program. TB drugs can be supplied through the TB Control nurse case 

manager according to the physicianôs prescription. A WA TB Control Program doctor must 

prescribe these drugs on the TB Control Program Medication Chart, according to written 

instructions from the treating physician. 

Follow-up 

The treating physician should determine the follow-up frequency and tests. However, it is 

recommended that patients on TB treatment should be seen at least monthly. A suggested 

schedule for follow-up tests is given in Appendix 2 . 3  Recommended R outine Tests during 

Treatment of TB Disease. 

 

Once T B  treatment is completed, r o u t i n e  follow up occurs 2ï3 months later. Further 

follow up is recommended when there has been concern regarding adherence to treatment or 

a non-standard regimen was used because of drug resistance or intolerance. It is also 

occasionally warranted in extensive, severe, or disseminated TB. Timeframes for follow up 

should be determined by the treating physician.  

Adverse Drug Effects 

Drug reactions to TB medications occur commonly and are mostly mild and manageable without 

discontinuation of TB treatment. Patients should be warned about potential side effects and they 

should be screened for these during follow up visits. The following are the commonest 

adverse effects that the patient should be warned about: 

¶ Hepatitis (H,R,Z): anorexia, malaise, nausea, vomiting, epigastric or right upper 
quadrant pain. 

¶ Rash (H,R,Z): macular, pruritic on trunk extending to limbs. 

¶ Optic neuropathy (E): loss of visual acuity, red/green colour blindness 

¶ Gout (Z): joint aches and pains 

Other common, but less serious adverse effects are dyspepsia, tiredness, acne, dry skin and 

hair, red discolouration of the urine and staining of soft contact lenses. 

Female patients taking the oral contraceptive pill should be warned that rifampicin reduces its 

contraceptive action, increasing the risk of inadvertent pregnancy. For details of other drug 

interactions see Appendix 2.2 Drug Interactions with TB treatment. 

Management of Severe Adverse Drug Effects 

Drug(s) suspected of causing the severe adverse effect should be ceased and the regimen 

adjusted as detailed below. However some adverse effects in TB drug treatment can be due to 

any of the T B  drugs. In this situation it is preferable to stop all treatment until the adverse 

event resolves and then reintroduce the drugs one at time in a stepwise drug challenge.  

The exceptions to this approach may be in severely unwell TB patients or smear positive 

pulmonary TB patients who are infectious. In these circumstances the treatment should be 

revised to a minimum effective drug regimen not likely to be responsible for the adverse effect 

e.g. in severe hepatitis, use ethambutol, moxifloxacin and amikacin.  
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Re-introduction of first line drugs as a drug challenge should still be attempted once the 

adverse effect has resolved.  

Drug Challenge 

After a severe drug adverse effect has resolved, TB drugs should be re- introduced in a 

stepwise fashion to re-establish treatment and t o  identify which drug was responsible for 

the side effect(s). This should be individualised for the patient by a specialist TB physician. 

The principles underpinning this include: 

¶ Re-introduction of the most effective drugs first (isoniazid and rifampicin).  

¶ Avoid treatment with a single drug class for more than 1 week. 

¶ Start with low dose and increase to full dose as tolerated. 

¶ Ensure appropriate tests (e.g. LFTs) are done frequently to be able to associate the 
adverse effect with a specific drug. 

¶ Use a Dosette box to ensure close adherence to the challenge regimen. 

It is important to include rifampicin in the regimen, as it has important sterilising activity and 

there is no alternative drug with the same efficacy. 

Adverse effects that absolutely contraindicate the re-introduction of a drug are unusual in TB 

treatment, but include: 
¶ Ethambutol optic neuropathy. 

¶ Rifampicin or isoniazid induced thrombocytopenia, acute haemolytic anaemia and 

acute renal failure. 

Rash 

All TB drugs can cause rash. The severity of the rash determines its management.  

If the patient complains of itch without a significant rash, mucous membrane involvement or 
systemic signs such as fever, the management is symptomatic with an antihistamine. All TB 
medications can be continued.  

A petechial rash is more concerning and suggests thrombocytopenia from rifampicin. If 
thrombocytopenia develops, rifampicin is permanently stopped and the platelet count closely 
monitored until definite improvement is noted.  

If the patient has a generalised erythematous rash, fever and/or mucous membrane 
involvement, TB medications should be stopped. Once the drug reaction has completely 
resolved, stepwise introduction of TB medications is advised with close monitoring of 
hypersensitivity (rash, fever, raised transaminases, eosinophilia, pruritus, etc). If any of these 
develop, the last drug added to the regimen is stopped and identified as the offender, 
eliminating it from the regimen.  

Systemic corticosteroids may be used to treat severe systemic reactions. The use of steroids 
in the treatment of systemic reactions, even in the setting of severe tuberculosis, has not 
been shown to worsen outcomes (Nahid et al., 2016). 

 

Hepatotoxicity 

Drug-induced hepatitis is the most frequent (3%) serious adverse reaction to first line TB 
drugs. Isoniazid, rifampicin, and pyrazinamide can cause drug induced hepatitis, which is 
suspected when the alanine aminotransferase (ALT) level is Ó3 times the upper limit of 
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normal in the presence of hepatitis symptoms, or Ó5 times the upper limit of normal in the 
absence of symptoms.  

¶ Mild: ALT level is <5 times the upper limit of normal 

¶ Moderate:  ALT level 5ï10 times normal 

¶ Severe:  >10 times normal (i.e >500 U/L) 

An asymptomatic increase in ALT occurs in nearly 20% of patients treated with standard TB 
treatment. In the absence of symptoms, therapy should not be altered because of modest 
asymptomatic elevations of ALT, but the frequency of clinical and laboratory monitoring 
should be increased. In most patients, asymptomatic ALT elevations resolve spontaneously.  

If ALT levels are Ó5 times the upper limit of normal (with or without symptoms) or Ó3 times 
normal in the presence of symptoms and signs (nausea, vomiting, abdominal pain, 
jaundice), hepatotoxic drugs should be stopped immediately and the patient carefully 
evaluated.  Significant increase in bilirubin and/or alkaline phosphatase may be seen with 
rifampicin induced hepatotoxicity.  

It is also recommended to exclude alternative causes of abnormal liver function (e.g. viral 
hepatitis, alcohol, fatty liver) before diagnosing drug-induced hepatitis. If significant hepatitis 
develops, all hepatotoxic drugs must be stopped and serum ALT and prothrombin time or 
international normalized ratio (INR) level measured (especially in severe cases) until levels 
return to baseline. Once the ALT level returns to <2 times the upper limit of normal, TB 
medications are restarted individually in a stepwise drug challenge. In patients with elevated 
baseline ALT (pre-existing liver disease) drugs are restarted when the ALT returns to near-
baseline levels. 

The optimal approach to reintroducing tuberculosis treatment after hepatotoxicity is not 
known. However, most tuberculosis programs use sequential reintroduction of drugs. As 
rifampicin is less likely to cause hepatotoxicity than isoniazid or pyrazinamide, it is restarted 
first. If there is no increase in ALT after a reasonable timeframe, isoniazid may be restarted 
and lastly pyrazinamide. If symptoms recur or the ALT increases, the last drug added should 
be stopped (Nahid et al., 2016; WHO, 2010).  

Optic Neuritis  

Ethambutol related visual impairment in patients receiving standard doses is estimated to 
occur in 22.5 per 1000 persons (2.25%). The onset of optic neuritis is usually one month or 
more after treatment initiation but can occur within days of TB treatment starting. Expert 
opinion recommends that baseline visual acuity (Snellen test) and colour discrimination tests 
(Ishihara chart) followed by monthly colour discrimination tests are performed during 
ethambutol use. If optic neuritis is suspected, ethambutol should be stopped immediately 
and the patient referred for a specialist ophthalmologic opinion (Nahid et al., 2016). 

Adjustment of TB Drug Regimen in Drug Resistance or Intolerance 

Table 2.4 is provided as a guide to treatment regimens for mono and poly drug resistance 

(other than Multidrug Resistant TB) or drug intolerance. Treatment of drug resistant 

tuberculosis should be guided by a specialist TB physician. 
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Table 2.4 Drug Regimens in Drug Resistance or Intolerance 

Drug 
resistance 

Suggested drugs Minimum 
duration (mns) 

Comments 

H (+ S) R, E, Z & Lfx 6  

H & Z R,E & Lfx 6 - 9 Use longer duration in 
extensive disease 

H & E R, Z & Lfx 6 - 9 Use longer duration in 
extensive disease 

R H, E Mfx + 2mn Z 12 - 18 #Injectable agent may 
strengthen the 
regimen in extensive 
disease 

R & E (+ S) H, Z, Mfx + 2-3mn 18 # Use 6mn injectable 
in extensive disease 

R & Z (+ S) H, E, Mfx + 2-3mn 18 # Use 6mn injectable 
in extensive disease 

H, E, Z (+ S) R, Lfx, + oral 
second line + 2-

3mn 

6 - 9 Use 6mn injectable in 
extensive disease 

Adapted from Table 6.1 óTreatment regimens for the management of mono- and poly-resistant TB, WHO 2014 

#  WHO recommends full MDR-TB regimen plus H, but WA TB control program does not consider injectable are 
mandatory 
** Supplement to the WHO treatment guidelines for drug-resistant tuberculosis 2018, the addition of levofloxacin to REZ is 
recommended in all patients with isoniazid resistant TB, with exception of the following: 

¶ known or suspected resistance to levofloxacin or intolerence 

¶ known or suspected risk for prolonged QTc interval 

¶ pregnancy or during breastfeeding (not an absolute contraindication). In INH resistant  TB cases in whom a 

fluoroquinolone cannot be used, the patient may still be treated with 6(H)REZ 

Multidrug Resistant (MDR) and Extensively Drug Resistant (XDR) 
TB 

MDR TB is defined as TB bacteria that are resistant to at least isoniazid and rifampicin. 

Extensively drug-resistant TB (XDR TB) is resistant to at least isoniazid and rifampicin plus 

any fluoroquinolone and at least one of three injectable second-line injectable drugs 

(capreomycin, kanamycin, and amikacin). 

MDR and XDR TB should be treated by a specialist TB physician with expertise and    

experience in treating this form of TB. Drug regimens are designed on an  i n d i v i d u a l  

basis, according to WHO guidelines and based on drug sensitivities. An MDR regimen must 

include at least 5 active agents included in the intensive phase, one chosen from groups A and B 

and at least 2 from group C with the remainder made up from group D ï see Table 2.5 below 

(World Health Organisation, 2016).  If diagnostic specimens are culture negative, then 

susceptibility results of the index case should guide treatment. 

New recommendations for prioritization of candidate drugs in the treatment of MDR and XDR TB 

outlined in the WHO rapid communication (World Health Organisation, 2018) have not been 

adopted by the WATBCP at this stage, but will be considered once the final guidelines are 

released. 

Design of MDR and XDR TB drug regimens and monitoring of response to treatment should 

be done in consultation with other special ist  TB physicians at regular case management 
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meetings.  Hospitalisation is usually required for the initiation of M D R  a n d  X D R  T B  

treatment to ensure infection control and to manage early adverse effects. 

Table 2.5 Anti-tuberculosis Drugs used in MDR TB 

Group A: 
Fluoroquinolones 

Group B: Second 
line injectables 

Group C: other core 
second line agents 

Group D: Add on 
Agents (not part of 
the core MDR-TB 
regiment) 

Moxifloxacin Amikacin Ethionamide  Pyrazinamide (D1) 

  Prothionamide  Ethambutol (D1) 

  Cycloserine High dose Isoniazid 
(D1) 

  Linezolid Bedaquiline (D2) 

  Clofazamine Delamanid (D2) 

   p-aminosalicylic acid 
(PAS) (D3) 

   Imipenem (D3) 

   Meropenem (D3) 

   Amoxicillin-
clavulanate (D3) 

 

* D1 drugs followed by D2 and D3 in order of preference.  

 

Importantly, the index and the indexôs family doctor must be made aware of the seriousness of 

MDR-TB and the need to assess the contact for TB disease whenever that contact presents with 

symptoms suggestive of TB. 

Treatment in Special Situations 

Tuberculous Meningitis 

Tuberculous meningitis remains a potentially devastating disease associated with high morbidity 

and mortality despite prompt initiation of adequate treatment. HIV-infected individuals are at 

increased risk of developing tuberculous meningitis. Complications of tuberculous meningitis that 

warrant neurosurgical review include hydrocephalus and tuberculous cerebral abscess.  

A number of studies have examined the role of adjunctive corticosteroid therapy in the treatment 

of tuberculous meningitis. The WA TB Control Program recommends adjunctive corticosteroid 

therapy with dexamethasone or prednisolone tapered over 6ï8 weeks. Extension of the 

continuation phase of treatment for 10 months (total 12 months treatment) is also recommended 

(Nahid et al., 2016, WHO, 2010 ). 

Spinal TB 

Treatment of bone, joint, and spinal tuberculosis require 6-9 month regimens containing 

rifampicin. Some experts favour the 9-month duration. Trials found no additional benefit from 

surgical debridement in addition to anti TB treatment alone for spinal tuberculosis. 
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Uncomplicated cases of spinal tuberculosis are managed with medical rather than surgical 

treatment.  

Surgery can be considered in situations where:  

¶ There is poor response to anti TB treatment with evidence of ongoing infection or clinical 
neurological deterioration. 

¶ Cord compression evidenced by persistent or recurrent neurologic deficits. 

¶ There is instability of the spine (Nahid et al., 2016).   

Renal Disease 

The pharmacokinetics of anti-TB drugs are altered in renal impairment. Therefore, dose 

adjustment in patients with renal insufficiency or end stage renal failure is required (See above, 

Table 2.3 Adjustment of TB Treatment in Renal Failure). 

Rifampicin and isoniazid are metabolised by the liver and conventional dosing for these drugs 

can be used in the setting of renal insufficiency. Pyrazinamide is primarily metabolized by the 

liver but its metabolites, pyrazinoic acid and 5-hydroxy-pyrazinoic acid, can accumulate in 

patients with renal insufficiency. Ethambutol is approximately 80% cleared by the kidneys and 

can accumulate in patients with renal insufficiency.  

Experts suggest a longer interval between doses (ie, thrice weekly) for pyrazinamide and 

ethambutol in patients with renal insufficiency. During haemodialysis, pyrazinamide and its 

metabolites are cleared to a significant degree, isoniazid and ethambutol are cleared to some 

degree, and rifampicin is not cleared by haemodialysis. The fluoroquinolones are also cleared 

variably by the kidneys. Levofloxacin undergoes greater renal clearance than moxifloxacin. Post 

dialysis administration of all TB medications is preferred to facilitate directly observed therapy 

and to avoid clearance of drugs such as pyrazinamide during haemodialysis. (Nahid et al., 2016, 

WHO, 2010). 
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Appendix 2.1  Checklist when Starting TB Treatment. 

 

ἦ AFB specimens If no positive TB cultures, consider repeating AFB 
specimen collection prior to starting empiric TB 
treatment. 

ALL patients should a t t e m p t  t o  have at least 
one set of 3 sputums for AFB microscopy and 
culture. 

ἦ 
 

CXR All patients, including extra-pulmonary TB. 

ἦ 
 

Weight 
 

Shoes & clothes on. 

ἦ 
 

Past TB 
treatment 

 
Check history, obtain documentation. 

ἦ 
 

Other drugs 
Check possible drug interactions  
(see Appendix 2.2 ). 

ἦ 

 

 

 

 

ἦ 

 
Blood tests 
 
 
 
 
 
 
Mental State  
Assessment 

 
U&E, LFT, FBC 
HIV serology (all patients irrespective of risk, 
assuming consent given). 
Hepatitis B and C serology (if high risk or abnormal 
LFT) 
Diabetic screen (HbA1c) if > 35 years old of first 
degree relative with diabetes. 
Kessler Psychological Distress Scale (K10 or K6) 

ἦ 
 

Medication 
Chart 

 
Chart drugs using full generic name. 

 

  ἦ      TB Notification & TB Enhanced Surveillance Form. 

ἦ 
 

Vision 
Check baseline visual acuity & colour vision if 
starting ethambutol. 

ἦ 
 

TB Case 
Manager 

Inform. 
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Appendix 2.2  Drug Interactions with TB Treatment 

This is a list of the most common and important drug interactions. It only includes Group 1 
drugs. Always check for drug interactions in product information 

Drug TB Drug Interaction Action 

Alcohol H, R ŷ hepatotoxicity 

ŷ metabolism H 

Minimize or 
avoid alcohol 

Allopurinol Z Ź uric acid 

clearance 

Adjust anti-gout 
treatment 

Antacids H, R, E Reduced 

absorption 

Avoid co-
administration 

Amiodarone R ŷ metabolism Due to reduce 

effect of 

antiarrhythmic 

avoid 

combination. 

Amitriptyline R ŷ metabolism Use alternate or 
monitor levels 

Anti-malarials R ŷ metabolism Donôt rely on 

mefloquine, 

quinine, 

atovaquone 

Azole antifungal R ŷ metabolism Use alternate 
anti-fungal 

ß blocker R ŷ metabolism Adjust dose 
based on clinical 
effect 

Bupropion R ŷ metabolism Watch for 
reduced efficacy 

Ca channel 

blocker 

R ŷ metabolism Adjust dose 
based on clinical 
effect 

Carbamazepine H Ź metabolism 

ŷ hepatotoxicity 

Adjust 

carbamazepine 

dose based on 

levels 

Ciclosporin R ŷ metabolism Consider 
alternate to R, 
monitor levels 

Clarithromycin R ŷ metabolism Use alternate 
antibiotic 

Corticosteroid R ŷ metabolism Monitor efficacy, 
increase steroid 
dose 
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Drug TB Drug Interaction Action 

Digoxin R ŷ metabolism Increase digoxin 

dose based on 

clinical effect 

Diuretic Z ŷ risk of gout Monitor uric acid 
levels 

Doxycycline R ŷ metabolism Use alternate 
antibiotic 

Fluvastatin R ŷ metabolism May need 

increased dose 

or alternate 

agent 

Haloperidol R ŷ metabolism Use higher dose 

of haloperidol or 

alternate 

Insulin H Antagonises 

action 

Intensify BSL 

monitoring & 

adjust diabetic 

Rx 

Levodopa H Ź metabolism Watch for 
levodopa side 
effects 

Lovastatin R ŷ metabolism May need 

increased dose 

or alternate 

agent 

Methadone R ŷ metabolism Increase 
methadone dose 

Morphine R ŷ metabolism Watch for 
reduced efficacy 
of morphine 

NNRTIs R ŷ metabolism Rifampicin and 

efavirenz OK. 

Low trough 

levels with 

nevirapine and 

risk of antiviral 

treatment failure. 
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Drug TB 
Drug 

Interaction Action 

Ondansetron R ŷ metabolism Watch for 
reduced 
efficacy 

Oral 

Contraceptive 

R ŷ metabolism Advise 
alternate 
contraceptive 

Phenytoin H Ź metabolism Adjust 
phenytoin 
dose based 
on levels 

  Phenytoin R ŷ metabolism Adjust 
phenytoin 
dose based 
on levels 

Protease Inhibitors H, R, Z ŷ hepatotoxicity Monitor LFTs 

Protease Inhibitors R Ź metabolism Combination 
not 
recommended 

Risperidone R ŷ metabolism Use higher 

dose of 

risperidone or 

alternate 

Sertraline R ŷ metabolism Avoid co-
administration 

Simvastatin R ŷ metabolism May need 

increased 

dose or 

alternate 

agent 

Sulfasalazine R ŷ metabolism Watch for 
reduced 
efficacy 

Sulphonyureas R ŷ metabolism Intensify BSL 

monitoring & 

adjust diabetic 

Rx 

Tacrolimus R ŷ metabolism Consider 
alternate to R, 
monitor levels 

Tamoxifen R ŷ metabolism Consider 
alternate 
agents 



Public Health and Ambulatory Care, North Metropolitan Health Servi ce Policy 6.1 WA TB Control  Program 

  

 

WA Tuberculosis Guideline | TB Treatment ï Medical  

 
Page 47 of 166 

 

Drug TB 
Drug 

Interaction Action 

Theophylline H Ź metabolism Adjust 

theophylline 

dose based 

on levels 

  Theophylline R ŷ metabolism Adjust 

theophylline 

dose based 

on levels 

Thyroxine R ŷ metabolism Monitor TSH 
and adjust 
dose 

Trimethroprim R ŷ metabolism Use alternate 
antibiotic 

Valproate H ŷ valproate 

toxicity 

Adjust 
valproate 
dose based 
on levels 

 Valproate R ŷ metabolism Adjust 
valproate 
dose based 
on levels 

Vitamin D R ŷ metabolism Use higher 
dose of Vit. D 

Warfarin H Ź metabolism Monitor INR at 
start & finish 
of INH 

 Warfarin R ŷ metabolism Monitor INR at 
start & finish 
of RIF 
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Appendix 2.3  Recommended Routine Tests During Treatment of TB Disease. 

 

Baseline blood tests: Full blood count, liver function tests, urea and    

              electrolytes, HIV serology. 

 

Baseline other:  Mental health assessment (K10),  

CXR,  

Visual acuity (Snellen) & colour discrimination (Ishihara). 
 

2 weeks:                             Liver function tests, full blood count 
                                           Colour vision & visual acuity ï ethambutol treatment only 
 

2 months:             Sputum x2 for AFB microscopy and culture (PTB) 
CXR   (if initial CXR abnormal) 
Liver function & other tests if clinically concerned or

 initially abnormal. 
Colour vision & visual acuity if still on ethambutol treatment 

 

 

2 - 6 months:              Sputum x2 for AFB microscopy and culture if clinical or 
              other concern that response is not satisfactory.  

If 2 month test is positive repeat sputum x2 for AFB 
microscopy and culture at 3 months 
CXR (if initial CXR abnormal) 
Blood tests - only if concerned or initially abnormal. Consider 
repeat liver function testing if hepatitis B or C positive, HIV 
infection, pre-existing liver disease, alcohol use or older age 
group. 

 
6months / completion: CXR (all cases, even in extra pulmonary tuberculosis) 
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2.2 TB Treatment ï Case Management  

Introduction 

Case management involves the individualised nurse-led patient care, developed by a 

multidisciplinary team to achieve the successful completion of TB treatment (Global Tuberculosis 

Institute 2012).  

Case management is essential to the success of TB treatment. It involves education about TB 

and the development of a therapeutic relationship to ensure treatment is adhered to and 

completed satisfactorily. It also involves the identification and screening of TB contacts. In the 

treatment of TB it is never optimal to prescribe drug therapy alone. The prescription must always 

be accompanied by case management. 

Rationale 

The successful treatment and cure of TB requires a large number of medications to be taken for 

extended periods of time. This is a difficult undertaking and adherence to prescribed drug 

regimens can be further hampered by the stigma and sometimes immigration VISA implications 

associated with a TB diagnosis. Patients may also not want to continue treatment once 

symptoms resolve. Many patients are recently arrived migrants with limited English and poor 

understanding of TB and TB treatments, and side effects from medications can also lead to poor 

adherence. Some well informed and well-intentioned, but busy people with competing priorities 

can also have problems with adherence.  

Patients who are left to take TB treatment unsupervised are therefore likely not to adhere to the 

treatment prescribed. Case management primarily ensures the successful completion of TB 

treatment but it is also required as a public health measure to reduce TB transmission and the 

development of drug resistance caused by poor adherence.  

Contact tracing aims to further reduce TB disease by diagnosing secondary TB cases early, and 

identifying and treating latent TB infection. 

All patients undergoing treatment for TB and latent TB infection in Western Australia have a case 

manager at the WA TB Control Program. The Case Manager works closely with medical staff 

and other professionals involved in the care of the patient to support the completion of TB 

treatment.  

Components of Case Management 

The components of case management include (Ross, Curry, & Goodwin, 2011): 

¶ Case detection, including contact tracing. 

¶ Assessment and care planning of index. 

¶ Care coordination 

¶ Medication management 

¶ Self-care support 

¶ Advocacy and negotiation 

¶ Psychosocial support 



Public Health and Ambulatory Care, North Metropolitan Health Servi ce Policy 6.1 WA TB Control  Program 

  

 

WA Tuberculosis Guideline | TB Treatment ï Case Management  

 
Page 50 of 166 

 

¶ Monitoring and review 

¶ Case closure 

Case Detection, Including Contact Tracing 

Case detection is the early identification of patients with TB disease to ensure that TB control 

activities can be initiated as soon as possible. This involves liaison, networking and 

communication with hospital-based and private physicians; and infection control practitioners to 

ensure the early identification of patients with tuberculosis. 

Coordination of timely contact tracing (see section 5.1. Contact Tracing) is required to detect 
cases of tuberculosis related to the index case, to detect and treat latent tuberculosis infection 
(LTBI) or TB (a secondary case) due to transmission from the index case, and to identify other 
cases that have TB acquired from a common, but un-identified source index case (cohort effect). 

Assessment 

The assessment involves gathering of information about the patientôs disease and social 

circumstances to assist with the planning of TB treatment. Information should be gathered from 

the patient, other health care providers, community based agencies, and other government 

departments e.g. housing, and schools.  

Assessment should be initiated as early as possible after diagnosis whether that occurs in an 

outpatient setting or in hospital. It may take place at the first clinic appointment or at the first 

home visit by the case manager. During the assessment phase the case manager should aim to 

assess and document the following: 

¶ Previous medical history. 

¶ Medication lists. 

¶ Determine the period of potential infectiousness which will then guide contact tracing 
activities.  

¶ Evaluate the patientôs knowledge and beliefs about TB. 

¶ Assess TB medication regimen prescribed. 

¶ Identify barriers to treatment adherence e.g. difficulty swallowing tablets, transportation 
problems to attend appointments, issues that may require directly observed therapy. 

¶ Develop an understanding of the patientôs social circumstances that might impact on 
completion of treatment i.e. living arrangements, housing issues, employment, education, 
residency status, welfare issues, cultural background and presence of any drug or alcohol 
misuse. 

¶ Collect and record surveillance data as a requirement for statutory medical notifications. 
Enhanced surveillance TB data is forwarded to the Health Department.  

Patient assessment should continue throughout treatment in order to detect changes to the 

patientôs circumstances that may affect treatment compliance e.g. social issues, communication 

and language difficulties, transport problems, medication side effects or interactions, travel plans 

etc. 

Care Planning 

The patientôs care plan is pivotal to case management and should be developed with 

consideration of the individualôs personal circumstances, their health needs and service 
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provision. The plan should be developed in consultation with the patient and their medical team 

and it needs to be flexible to accommodate the patientôs individual situation and may change 

depending on treatment progress.  

Case Management Meeting 

The WA TB Control Program regularly reviews the care of TB cases. The purpose of these 

meetings is to document new TB cases, discuss issues that may be a barrier to successful TB 

treatment completion, discuss the extent of contact tracing, and ensure that clinical outcomes 

are achieved.  

Care Coordination 

The case manager should act as the central point of contact for the TB patient for the duration of 

their treatment. The case manager is the coordinator of care and primary source of support for 

the patient and should be in continuous communication with the patient (via telephone, home 

visits or clinic attendances) throughout the treatment duration. Care coordination for drug 

sensitive uncomplicated TB can be structured as given in Table 2.6. 

For extended TB treatment and MDR TB treatment, coordination follows the same structure for 

the duration of the treatment. 
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Table 2.6 Structure for Care Coordination in Uncomplicated TB Management 

Diagnostic Assessment Initial medical assessment and relevant 
investigations 

Start of Treatment Clinic visit ï  Seen by physician and case 
manager, begin discussions on contact tracing, 
supply one monthôs medications 

One week  Home visit ï assess environment, complete 
management plan including contact tracing  

Two weeks  Clinic visit ï physician and case manager, supply 
one monthôs medications 

Four to Six weeks Clinic visit ï physician and case manager 

Two months Clinic visit ï physician and case manager ï 
sensitivities reviewed, treatment changed from 
intensive to continuation phase, supply one 
monthôs medications 

Three months Clinic visit ï physician and case manager, supply 
one monthôs medications 

Four months Clinic visit ï physician and case manager, supply 
one monthôs medications 

Five months Clinic visit ï physician and case manager, supply 
one monthôs medications 

Six months Clinic visit ï physician and case manager ï 
treatment ceased and outcome reported 

 

Medication Management 

An essential part of successful TB treatment is the completion of therapy. Case managers are 

essential to monitor adherence to prescribed medications, to support the patient through 

medication side-effects, and to identify and address promptly any barriers to medication 

adherence. The treatment can be either self-administered or directly observed. The case 

manager should work closely with the medical team to ensure that the medication is being taken 

according to the prescription and policy standards  

Case managers are responsible to ensure that patients have an adequate and ongoing supply of  

TB medications including patients living in rural and remote areas. Drugs are dispensed via the 

WA TB Control Program, and can be sent via courier to remote and rural areas. Patients treated 

by physicians outside the WA TB Control Program can, and usually will, also receive their 

medications via the WA TB Control Program.  

 



Public Health and Ambulatory Care, North Metropolitan Health Servi ce Policy 6.1 WA TB Control  Program 

  

 

WA Tuberculosis Guideline | TB Treatment ï Case Management  

 
Page 53 of 166 

 

Patients Requiring First Line TB Treatment Regimens 

The first line TB drugs (isoniazid, rifampicin, pyrazinamide and ethambutol) are available and 

supplied by the WA TB Control Program. Moxifloxacin and adjuvant agents such as pyridoxine 

and prednisolone may also be supplied by the WA TB Control Program. When pyrazinamide is 

prescribed, medical staff must complete a Category C Special Access Scheme (SAS) form, 

which is then faxed or emailed to the TGA. 

Patients Requiring Injectable or Non-First Line Oral Drugs 

Injectable drugs and other non-first line oral TB drugs are usually obtained from Royal Perth 

(RPH) Hospital Outpatient Pharmacy with a RPH pharmacy prescription. Non-first line agents 

often require SAS approval. Medical staff must complete a Category A SAS form to ensure 

timely commencement of treatment and a Category B SAS form to ensure ongoing supply of the 

medication. The Category B SAS form needs to be renewed every12 months if the drug is 

continued. Patients requiring injectable drugs are initially hospitalised to establish treatment and 

once discharged, intravenous administration is arranged via an ambulatory service such as 

Silver Chain Hospital in the Home.  

The WA TB Control Program provides all medications at no cost to the patient. 

Non-Adherence and Directly Observed Therapy (DOT) 

Case managers must encourage adherence to therapy. This can be facilitated by thorough 

education outlining the indication and importance of treatment, management of adverse effects, 

the use of dosette boxes or Webster packing as required, and ensuring regular supply of 

medication.  

Adherence should be checked regularly by directly questioning patients, pill counts and prompt 

contact whenever a patient does not attend planned appointments. If there is evidence of non-

adherence this should be discussed with the treating physician as soon as possible, and a plan 

made for enhanced monitoring. Timelines for tolerance of unacceptable adherence and 

measures to be taken if this threshold is reached should also be discussed and planned. 

Directly observed therapy (DOT) is not utilised on all patients treated for TB in WA. It is used 

selectively in the following circumstances: 

¶ Demonstrated consistent poor adherence to therapy. 

¶ Relapsed TB where non-adherence is considered a possible reason for relapse. 

¶ All MDR TB cases. 

¶ All hospital inpatients.  

¶ All patients within correctional or detention facilities. 

¶ Any other patient where the case manager considers there to be a high risk of non-
adherence. 

DOT involves observing the patient swallow every dose of treatment. 

If possible DOT should be established at the start of TB treatment as patients who are switched 

to DOT can see this as a disciplinary measure resulting in increased resistance and non-

adherence. The value of DOT should be reinforced by the treating physician and the case 

manager. DOT may also need to be introduced if a patient is clinically deteriorating while on 
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treatment, they remain culture positive two months into treatment or experience adverse effects 

to the medication. 

DOT is established and managed by the case managers. The DOT is most commonly provided 

by the case manager, but with consent from the patient can be provided by a community nurse 

or service, local doctor, local pharmacist, correctional staff or hospital staff. The external DOT 

providers should be given information and instruction on DOT and a Directly Observed Therapy 

Log sheet (see Appendix 2.4). The log should be returned to the WA TB Control Program on a 

monthly basis. It is not recommended that family members observe therapy as they are not 

neutral or objective about the patientôs health.  

When DOT is required the patient should complete a Directly Observed Therapy Agreement 

(see Appendix 2.5) that clearly states the agreed time and location for DOT and includes the 

public health implications of not taking the treatment as prescribed. The contract should be 

added to the patientôs records and the original given to the patient. The DOT can be arranged for 

any location convenient and safe to the patient and the provider. It is preferable for DOT to be 

provided at the clinic; however, this may not be possible for all patients. Community based DOT 

can be provided more efficiently by establishing partnerships with community based services. 

The WA TB Control Program advocates for daily DOT especially during the intensive phase of 

treatment. It is common practice for some patients to self-administer medications on the 

weekends and send an SMS message to a designated number. Virtually observed therapy via 

internet based programs (TeleDOT) can be adopted for some patients.  

When a patient with infectious TB refuses treatment and cannot be managed by routine case 

management or DOT, there is provision in the Public Health Act (WA) 2016 Part 9 for the Chief 

Health Officer to make a public health order to isolate the patient. It is a measure of last resort 

and can only occur after all reasonable attempts have been made to counsel the patient to take 

TB treatment.  

The Chief Health Officer can also make a test order in respect of a person where there is 

reasonable suspicion of infectious TB, but the patient will not submit to testing. Failure to comply 

with the test order can lead to a financial penalty or detainment.   

Incentives and enablers may assist with adherence. Incentives are small rewards given to 

patients to encourage them to take their medications or attend their allocated appointments. 

Incentives may include balloons, stickers, toys, books, movie tickets or personal care items. 

Enablers can assist clients to take treatment and attend appointments by overcoming barriers 

such as transportation issues.  

Self-Care Support 

The level of support offered to TB patients by their case manager will vary according to the 

needs of the individual. While patients are supported to manage their own condition, the case 

manager may: 

¶ Ensure the patient has a good understanding of his or her condition and provide 
continuous education regarding TB and its treatment; 

¶ Provide and/or make referrals for general health education and advice e.g. diet, exercise, 
smoking cessation; 

¶ Provide and/or make referrals for advice on health conditions specific to the patientôs 
circumstances e.g. ensuring general practitioner involvement for diabetes;  
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¶ Provide education on navigating the healthcare system and services to contact regarding 
non-urgent issues. 

Advocacy and Negotiation 

A key role in case management is advocating for and negotiating on behalf of the patient for 

access to services for needs identified in the care plan. This may involve liaising with other 

government departments e.g. housing, social security; liaising with employers on behalf of the 

patient; ensuring appointments are made and attended for other providers; and importantly, 

education of the patientôs family and friends regarding the nature of tuberculosis and its 

treatment.  

The main advocacy of the case manager on behalf of the patient is with the patientôs treating 

physician. This is especially important if the physician works outside the WA TB Control 

Program. The case manager ensures the physician is aware of difficulties or non-adherence with 

treatment, assists with patientôs understanding and compliance with the physicianôs treatment 

recommendations. 

When TB treatment is prescribed by a physician outside the WA TB Control Program and the 

case manager has concerns regarding the TB treatment regimen or treatment progress, these 

issues must first be raised with the treating physician. If the case manager remains concerned 

about a problem that is not being addressed, this should be raised with the Medical Director of 

the TB Control Program who will discuss the issues with the treating physician. 

Psychosocial Support 

The case manager has the most contact with the patient and should provide continuity of care 

from the time of diagnosis to discharge from the program. This regular contact ensures support 

for the patient and promotes completion of treatment. Being diagnosed with TB and the social 

stigma associated with the diagnosis can be a source of great distress for the patient. The case 

manager has an important role to help them through this difficult time. The aim of case 

management beyond the successful treatment of TB is to rehabilitate the patient to full pre-

morbid health and function. 

Clinical Handover 

It may be necessary for case managers to handover the care of their patients when they are on 

leave. The patient should be made aware of the handover and given contact details for the 

relieving case manager. The handover should be documented in the patient records.  

Monitoring and Review 

The case manager needs to determine if a patient is receiving and adherent with appropriate TB 

treatment. The care plan may need revision as treatment progresses. The frequency of 

monitoring is dependent on the patientôs circumstances and level of need. It may also vary 

during the course of treatment (i.e. more frequently at the beginning of treatment), and need to 

increase in times of personal crisis or treatment issues e.g. medication side effects. Monitoring 

may take place daily, weekly or monthly and may occur in a variety of forms i.e. direct contact 

through clinic appointments, home visits or telephone contact. Email can be used, but only for 

simple information e.g. confirming appointments, and not for collecting of personal medical 

details or conveying of medical advice. All contact with patients and other care providers should 

be recorded in the patientôs record.  
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Home visiting: can be carried out to evaluate the patientôs home environment and social 

situation. It can also be important to provide support and promote adherence in a familiar 

environment. Not all patients require regular home visiting, but it is recommended that the case 

manager meets with patients on TB treatment a monthly basis, whether it be at home or in the 

clinic.  

Case Closure 

The process for discharge of patients from case management or ócase-closureô should be clear 

and defined in time. The aim for case management for tuberculosis should be the successful 

completion of medical treatment. The decision to discharge a patient should be determined by 

the case manager and the treating physician.  

Case closure after routine TB treatment generally occurs 2-3 months after the successful 

completion of TB treatment. Prolonged follow up may be required if there are concerns regarding 

adherence, a non-standard treatment regimen or the patient had extensive disease. The 

decision on follow up and case closure is made by the treating physician and the case manager.  
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Appendix 2.4 Directly Observed Therapy (DOT) Log 
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Appendix 2.5 Directly Observed Therapy (DOT) Agreement 

  
















































































































































































































