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Introduction

Mycobacterium tuberculosis (MTB) 1is a bacterium which 1is estimated to
currently infect over one third of the world’s six billion people, causing
over eight million new cases of disease annually.®* Infection is much less
common in populations with good access to health care and where overcrowded
living conditions are uncommon. Most people infected with MTB will never
realise it, as the immunity they develop contains the infection, but around
10-20% will at some stage become sick with active TB, a serious but curable
disease.? Pulmonary TB is by far the most frequent presentation of disease
and is the form primarily involved in the transmission of infection. Extra-
pulmonary TB is rarely infectious and may affect the linings of the lungs
or heart (causing pleural effusions or pericarditis), lymph nodes, bone and
joints, genitourinary tract, brain (causing meningitis or space-occupying
lesions), peritoneum or any other part of the body. All forms of active TB
may present with systemic symptoms including fevers, weight loss, night
sweats, and loss of appetite.

Transmission of Mycobacterium tuberculosis

Infection is transmitted from one person to another by invisible droplets
that are expelled iInto the air when coughing, sneezing, laughing or
talking. These droplets can stay suspended in the air for a number of hours
but are rapidly inactivated by sunlight. Those patients with the highest
concentration of MTB in their lungs (smear-positive cases on sputum
microscopy) are the most infectious.® Transmission is relatively
inefficient, therefore the more time someone spends with an infectious
case, the more chance they will become infected. The chance of infection
will also be increased if the contact is close or occurs in rooms without
good ventilation._*

Epidemiology of TB in the Northern Territory

Each year there are between 30 and 60 new cases of active TB notified in
the NT.® Approximately 60% of these occur in Aboriginal persons, 30% in
migrants and 10% in the remainder of the community. Over the last 10 years,
TB notification rates have averaged around 22 per 100 000 per annum in the
NT compared to six per 100 000 in the wider Australian community in 1999.t
The rate In NT Aboriginal and migrant communities has been approximately 40
per 100 000 per annum which is approximately 10 times the rate of four per
100 000 per year in the remainder of the NT population. About half of the
NT cases occurred in people aged 15-44 years. The spectrum of disease in
the NT is similar to that in other populations, with approximately 70% of
new cases due to pulmonary TB, and the most common cause of extra-pulmonary
disease being lymphadenitis.® Control of TB throughout the NT requires a



coordinated effort involving health staff from remote communities working
in partnership with their patients and Department of Health and Community
Services TB Control Units.

Priorities for the control of TB in the
Northern Territory

- To rapidly identify and provide effective treatment and support to
infectious cases with active TB, so the chance of transmission to
others and the consequences of disease for the patient are reduced.

- To protect contacts of an infectious case with infection control
measures instituted from the time active TB is first suspected until
the case is no longer infectious.

- To 1identify and treat people with latent (asymptomatic) infection
who are most at risk of developing active TB. At highest risk are
recent contacts of infectious cases, especially young children and
people who are immunosuppressed.

- To prevent severe disease iIn those at highest risk with BCG
vaccination (i.e., very young children who are most susceptible to
disseminated TB and tuberculous meningitis).

e To promote effective communication between urban and remote-area
health staff and specialist TB units.

Review
Key questions for the control and management of TB within the CARPA manual
use area:

- How can active TB be recognised quickly?

- What infection control measures can be iInstituted to prevent
transmission once a suspected active case is identified?

What treatment should be given to people with active TB?

How can people with latent TB infection (LTBI) at highest risk of
active disease be identified?

How should people identified to have LTBlI be managed?

What are the indications for the appropriate use of BCG vaccination?
- How can effective communication between health staff and TB Control

Units be facilitated?

Prompt recognition of active TB
Symptoms and signs of active TB
An important clue to the recognition and diagnosis of active TB is that it
occurs with increased frequency in populations known to be at higher risk
for transmission and/or progression of infection.” This includes Aboriginal
people, migrants from high prevalence countries and people with chronic
diseases such as HIV, diabetes, renal failure and malnutrition. Very few
symptoms are specific to TB but persistence of symptoms is a very important
feature of all forms of the disease. Pulmonary TB should be suspected if a
cough lasts for longer than three weeks or is associated with blood-stained
sputum. Unexplained weight loss, night sweats, fevers, tiredness and loss
of appetite are also common features of pulmonary TB.

These non-specific symptoms may be the only feature of extra-pulmonary
TB but symptoms and signs specific to the organs of involvement may also be
present. These may include chest pain secondary to infection of the pleura



or pericardium, bone pain (the spine is most commonly involved), or
abdominal swelling in the case of peritoneal disease. Persistent painless
enlargement of lymph nodes, usually without systemic symptoms, is the most
common presentation of tuberculous Ilymphadenitis and can also represent
infection with non-tuberculous (“atypical’) mycobacteria, especially in
children.® Patients with tuberculous [lymphadenitis may have been
unsuccessfully treated with standard antibiotics previously. Alteration of
conscious state or focal neurological signs in someone with fever or other
systemic symptoms, especially in children, should prompt urgent in-hospital
investigation that includes tests for tuberculous meningitis or tuberculous
brain lesions.

Laboratory diagnosis of active TB

Sputum collection

A diagnosis of pulmonary TB can usually be made by collecting three early-
morning sputum specimens and requesting laboratory examination by smear and
culture for TB or “AFBs” (acid fast bacilli).® Routine microscopy and
culture should also be performed, including (in the Top End) selective
tests for melioidosis.! Cytology should be ordered if lung cancer is part
of the differential diagnosis (e.g., in smokers or older people with blood-
stained sputum). It is desirable to collect these three specimens over
three mornings in a row, as morning specimens give the best results.’
However, it may be necessary to collect the first specimen immediately when
the patient is first seen or to collect the other two on the same day if
the person is highly mobile or likely to be difficult to follow up. Sputum
specimens should be protected from light (as UV light kills MTB) by first
sealing the containers in a plastic BioHazard bag and then placing the
BioHazard bag into a brown paper bag. If the specimen cannot be transported
to the Ilaboratory within one hour of collection, then it should be
refrigerated prior to and during transport.

Patients with pulmonary TB are infectious to other people and special
care must be taken to prevent transmission of infection to contacts and
health personnel (see below). Patients should be given a specimen container
and asked to go outside into the fresh air away from other people to
produce their sputum specimen. It may help the patient to cough if they
have had a drink of water beforehand. A good sputum specimen is one which
covers the bottom of the specimen container and contains very little saliva
(it should stick to the bottom of the container when tipped upside down).
Patients with suspected pulmonary TB who are unable to cough may be able to
produce an induced sputum specimen with the help of a physiotherapist, or
may require bronchoscopy for accurate diagnosis.?

Collection of gastric aspirates and tissue specimens

Gastric aspirates, which contain sputum that has been swallowed overnight,
may need to be collected to diagnose pulmonary TB in children and in adults
who cannot produce sputum. The sensitivity of gastric aspirates for the
diagnosis of pulmonary TB varies from 30-50% in those aged two to 12 years
to up to 70% in infants less than two years of age.? As the best gastric
aspirate specimens are those collected prior to waking, and the acid in the
aspirate needs to be neutralised soon after collection, these are best
collected in a hospital environment.® Patients with extra-pulmonary TB will
usually require a fine needle aspirate or biopsy for microscopic
examination and culture to confirm the diagnosis. Specimens collected in
this way should be sent to an appropriate laboratory without delay in a



small amount of normal saline. Biopsy specimens must not go into formalin
as this will kill any MTB organisms present.

Role of tuberculin skin testing (Mantoux) in diagnosis of active TB

The Mantoux test is not a good test to diagnhose active TB*, especially in
adults. Negative Mantoux tests will be observed in approximately 10-25% of
patients with active TB**, therefore the Mantoux test cannot be used to
eliminate the possibility of active TB.2 Because active TB is more frequent
in risk groups with a high prevalence of latent TB infection, Mantoux tests
will often be positive even when disease is not present — i.e. the
predictive value of a positive test is very low.Y Therefore, iIn adults, the
focus of investigation should be to obtain relevant sputum and tissue
specimens for microscopy and culture as this decision will not be
influenced either way by a Mantoux result. A positive Mantoux test in
association with a compatible clinical picture is more suggestive of
disease in children where the likelihood of false-negative reactions Iis
approximately 10% and the background prevalence of infection is expected to
be low.*® Its use In this context should be discussed with an expert in the
management of TB.

HIV testing

The highest rate of reactivation of latent TB infection occurs in patients
with human immunodeficiency virus (H1V) infection — roughly 10% per year as
opposed to 10% per lifetime if HIV-negativ.® Active TB may present early on
in the course of HIV infection, before patients become significantly
immunosuppressed.® Because treatment is now available that will
significantly improve the prognosis of patients with HIV*®, all patients
with active TB should be counselled and advised to undergo HIV testing. It
is hoped that this strategy will identify people earlier in the course of
their HIV infection at a time when treatment may provide the most long-term
benefit.

Infection control measures

Prevention of airborne transmission

The risk of transmission of MTB to others can be minimised by instituting
sensible infection control procedures once a case of suspected pulmonary TB
has been recognised. Because MTB is spread by airborne droplet nuclei,
transmission to contacts may be reduced by asking the patient to cover
their mouth and nose with a handful of tissues or a handkerchief when
coughing and sneezing.? Facemasks designed to filter fine particles have
also been suggested for patients and health staff to decrease expulsion of
bacilli and inhalation of droplet nuclei. A recommended particulate filter
mask is one which provides face-seal leakage of less than 10% and that has
greater than 95% efficiency in Filtering 0.3 micron particles (e.g., “duck-
bill” masks).®

Travel and hospitalisation of patients with suspected active TB

People with suspected active TB should only travel by air on commercial
aircraft if known to be smear-negative on three separate sputum smears.*
Patients who are smear-positive or whose sputum smears have not been
examined should wear a mask during transport and only travel by air with an
air medical service, preferably without other patients on board. Road
travel should be undertaken with masks on and windows down to promote



maximum ventilation. Suspected TB cases should be housed in hospital in
single rooms with negative pressure ventilation and respiratory isolation
precautions until three separate early morning sputum smears are negative.

Treatment of active TB

Drug therapy

Treatment of TB typically requires at least six months of multi-drug
therapy and is extremely effective for most forms of disease.® Some forms
of extrapulmonary disease may require longer therapy up to and in excess of
12 months on occasions (e.g., disseminated TB, bone and joint disease and
cerebral tuberculomas). Treatment may need to be started in hospital if
infection control measures are required for smear-positive patients, but
may sometimes be started as an outpatient if the risk of transmission to
others is judged to be very low. Patients who were smear-positive on sputum
microscopy will usually be non-infectious after two weeks of effective
treatment.?* Patients with more advanced cavitatory disease may take longer,
sometimes months, to become smear-negative.

Four anti-TB drugs (rifampicin, isoniazid, pyrazinamide and ethambutol)
should be given initially to rapidly decrease the burden of tuberculous
bacilli and to cover the possibility of drug resistance. Pyrazinamide may
be poorly tolerated by elderly people and ethambutol should not be used in
people who might have difficulty in reporting visual loss, e.g., those with
large cataracts or children under six years of age. Pyrazinamide and
ethambutol can usually be ceased after two months if susceptibility tests
confirm no drug resistance. Rifampicin and isoniazid are continued for the
duration of therapy. Different combinations may be required depending on
whether the patient’s MTB isolate is resistant to first line drugs or if
side effects occur on standard therapy. Pyridoxine (vitamin B6) is given at
the same time to minimise the risk of isoniazid-induced peripheral
neuropathy.®*® Drug dosages can be found in standard treatment guidelines?-%
and may require adjustment during therapy for changes in body weight.
Monthly clinical monitoring for side effects is necessary for all patients
and monthly liver function tests will be necessary for people at increased
risk of liver toxicity.”

Helping patients complete their treatment
Completing a full course of treatment for active TB or latent TB infection
can be difficult because of the complexity of multi-drug regimens and the
length of therapy. However, it is extremely important that the patient is
supported and able to take all of their prescribed therapy, as
interruptions or early cessation of the treatment regimen can lead to the
serious problem of emergence of drug resistance, which can make re-
treatment more difficult in both the index case and any secondary cases in
contacts. Patients may be more motivated if they and their families have
received education about the disease and its treatment in their primary
language.® This should be done with the help of visual aids and through an
interpreter whenever one is available. It should be explained that it will
usually be possible to simplify the drug regimen after two months of
therapy. Providing feedback to patients during therapy may also help to
enhance adherence to the drug regimen. Showing patients how chest X-ray
changes improve with treatment can be very useful in this regard.

Patients should be warned that their urine will turn a pink to orange
colour while taking rifampicin but that this is not at all harmful, in fact



it can be a good sign that the drug is being absorbed and doing its work.
It is extremely important that patients are told to look out for common
(e.g-, skin itch, difficulty sleeping or concentrating) and potentially
serious side effects. The latter includes symptoms of liver toxicity such
as nausea; loss of appetite; abdominal pain and tenderness; darkening of
the urine (Jaundice). Pyrazinamide may also cause gout and ethambutol can
result in loss of visual acuity. Patients should be advised not to drink
alcohol while on therapy as it may enhance the risk of liver toxicity.®
Nothing is more important than telling all patients on TB therapy of any
kind to stop their medication and seek help immediately if they develop any
new symptoms, as these may represent drug toxicity.

The most effective way of ensuring that a patient can adhere to their
treatment regimen is to administer their therapy under direct supervision.*
This is called Directly Observed Therapy (DOT).® DOT works best when the
patient has easy access to their medication either by having the medicine
brought out to them or being able to access their medicine from a clinic
without having to wait. To facilitate DOT, most anti-TB drug regimens can
be given two to three times weekly at doses higher than the usual daily
dose. DOT is given three times weekly in the NT. Any missed doses should be
added to the end of the treatment regimen so that all the intended doses
get taken, even though this means extending treatment. Management of
patients who have a prolonged break from therapy will need to take into
consideration issues of possible disease relapse or drug resistance and
should be done with the consultation of regional TB Control Units.

Diagnosis of latent TB infection (LTBI) in people at high risk
Identification of people with LTBI is an essential component of TB control
programs in developed countries. Treatment of LTBI will substantially
reduce an individual’s risk of developing active TB and also potentially
decrease transmission within a community.*® The most efficient use of this
control strategy is to target individuals at highest risk of being infected
or developing disease. This includes recent contacts of infectious cases
(whose risk of infection may be as high as 50%%), people with LTBI who have
reduced Immunity to MTB (e.g., because of immunosuppressive drugs like
high-dose or prolonged steroids; or chronic diseases including HIV,
diabetes, renal failure and malnourishment) and people with Ffibrotic chest
X-ray changes of TB.®*Children are at particularly high risk.

Contact tracing

Contact tracing of people exposed to an infectious (index) case of TB is
vitally important to prevent more people getting sick and to interrupt
transmission within a community. To be effective, contact tracing
necessarily involves a lot of time and must begin as soon as possible after
a presumptive diagnosis of active TB has been made. The efficiency of
contact tracing will be enhanced when local health staff work together in
partnership with the index case, their family (with the 1index case’s
consent) and the regional TB Control Unit whose responsibility it is to
coordinate the process. The risk of transmission to contacts will be
highest when the index case is smear-positive for AFBs on sputum smear and
when the degree of contact is close.” Household contacts and school or
workplace contacts who work alongside the index case are the highest
priorities in contact tracing. If evidence of transmission is found within
these groups, then lower-risk contacts will also need to be followed up.



Contact tracing should begin by providing the index case with an
understanding of the contact tracing process and educating them about the
benefits of early diagnosis and treatment for their friends and families.
IT the patient is agreeable, this is often best explained in the company of
their family. Contact lists should be drawn up of all contacts going back
at least three months (longer if the patient’s symptoms began before this),
identifying each according to their level of exposure. The highest priority
will be given to close contacts (as above), especially young children and
adolescents. It is extremely important to screen contacts for symptoms and
signs of active TB as these may have developed recently. Details of prior
Mantoux tests, treatment of latent or active TB and chest X-ray results
should be checked for each contact with the regional TB Control Unit.
Further decision making with regard to Mantoux testing, chest X-ray, and
treatment of latent or active TB (below) needs to be made in consultation
with the regional TB Control Unit.

Contact tracing Tfor Ilower-risk cases of active TB (including smear-
negative pulmonary TB and extra-pulmonary disease) is also important, as
friends and family are likely to have shared similar exposure to the person
from whom their friend or relative has acquired their infection. This will
also be true for children who are discovered on school screening to have a
positive Mantoux test without symptoms of active TB, as they are likely to
have been infected with TB relatively recently and other members of the
family may also be at risk.

Mantoux testing
The Mantoux method of tuberculin skin testing remains the most reliable and
widely validated means of assessing whether an individual has been infected
with MTB. In vitro assays of the cellular immune response to tuberculous
proteins (such as the QuantiFERON™ test) currently offer few advantages
over Mantoux testing, as Tfalse-positive results occur in BCG-vaccinated
subjects* and there has been far less experience with their use. This
situation may change as assays are developed that measure the immune
response to MTB-specific PPD subunit proteins that are not present in BCG
vaccine strains of M. bovis.®

Assessment of an individual’s cutaneous reaction to tuberculin must take
account of the size of the reaction, the predictive value of the test based
on possible causes of false-negative and false-positive reactions and the
risk of development of active TB. Readers are referred to the most recent
Centre for Disease Control Guidelines for the Control of TB in the Northern
Territory for the interpretation of Mantoux tests. Note that repeat testing
of contacts 10 weeks after their last exposure to an infective case Iis
often required as it can take that long for a person to develop an immune
response to MTB that is detectable by Mantoux testing.®®

Because of the difficulty iIn interpretation of Mantoux tests in people
at low risk for TB, there has been a trend towards targeting testing toward
people at higher risk who will benefit the most from treatment of LTBI.*
This includes contacts of a case of active TB (as defined above) but also
people at increased risk of progression of LTBlI to active TB. The latter
group includes people with chest X-ray changes that could be consistent
with previous TB infection, recent migrants (assumed to have been exposed
up to the time of departure) and patients who are immunosuppressed because
of disease (e.g., HIV, diabetes, renal failure, malnutrition) or drugs
(e.g., oral steroid therapy). A baseline Mantoux test should also be done
for staff who will be working in settings with evidence of increased TB



transmission (e.g., Aboriginal health centres, drug and alcohol
rehabilitation centres, prisons and hospitals).

Mantoux tests should not be done in people with prior Mantoux results of
15 mm or greater or previous known TB, therefore an inquiry should be made
to the regional TB Control Unit as to a person’s prior Mantoux and TB
history before testing.

Treatment of latent TB infection

Benefits of treatment

With few exceptions, in people targeted for Mantoux testing because of an
increased risk of infection or disease the decision to test can be regarded
as the decision to treat.® This statement reflects the view that the
benefits of treating LTBI will outweigh the risks in patients of all ages
if they are selected on the basis of being in an at-risk group without
significant contra-indications to treatment.*® Recent evidence indicates
that the risks of isoniazid toxicity, particularly liver toxicity, are
lower than previously assumed, especially if treatment 1is monitored
appropriately_*# lsoniazid alone can be expected to reduce an individual’s
risk of developing active TB by between 65-75%, depending on the length of
therapy.# With good adherence to therapy (>80% of doses taken), this
benefit may rise to 69-93%.%

Drug regimens used for treatment

The standard six month isoniazid recommendation (either daily or 2-3 times
weekly) for the treatment of LTBI has recently been revised and updated.*
This followed a review? of older studies demonstrating longer regimens to
be more efficacious®“* and newer studies showing decreased liver toxicity
in patients on isoniazid who were appropriately monitored.®* The American
Thoracic Society (ATS) and US Centers for Disease Control (CDC) and
Prevention have firmly recommended nine months of isoniazid as preferred
therapy for the treatment of LTBI in children under 18 years of age,
persons with HIV infection and persons with chest X-ray changes consistent
with prior TB. Six month regimens of isoniazid are considered an acceptable
alternative for other groups of adults where the risks of active TB and
advantages of longer therapy may be lower, however, nine months is still
preferred. Daily isoniazid can be provided to adults in dosette boxes that
are Tilled weekly if they are not likely to experience problems with
adherence to therapy. In children <15 years and adults who may have
difficulty with adherence to the daily regimen, isoniazid should only be
given as directly observed therapy 2-3 times weekly.

A number of new regimens for the treatment of LTBI have recently been
recommended for HIV-positive and HIV-negative adults on the basis of
clinical studies in HIV-positive populations.“* In general, these regimens
have been shown to be as effective as isoniazid with the advantage of being
significantly shorter. They may be of use where adherence to therapy is
expected to be difficult or where limited time or resources make short-
course therapy more feasible than with longer regimens. An example of such
a regimen is rifampicin plus pyrazinamide given by DOT twice weekly for two
months. The higher costs of the drugs in these regimens may be offset by
decreased administration costs and opportunity costs related to a decrease
in active TB rates. However, there have been recent reports of toxicity
(including deaths) associated with rifampicin plus pyrazinamide therapy.“
This has lead to a revision of the recent ATS and US CDC guidelines with an



emphasis on restricted patient selection and frequent clinical and
laboratory monitoring.“

Monitoring of treatment

Careful monitoring of patients taking treatment for LTBI should consist of
regular monthly clinical reviews and iInstructions to stop treatment and
report immediately any symptoms that may be due to drug toxicity. This is
especially 1important for symptoms of possible liver toxicity such as
nausea, loss of appetite, abdominal tenderness and jaundice. Liver function
tests should be done at baseline and every month in patients at increased
risk of liver toxicity, including all patients over 35 years, those with
increased risk of chronic hepatitis (e.g. due to hepatitis B, C or alcohol)
and special subgroups such as HIV-positive and pregnant women. Similarly,
LFTs and full blood examinations need to be done fortnightly in all
patients taking regimens containing rifampicin and pyrazinamide.

Indications for BCG vaccination

Recommendations regarding the use of BCG vaccination vary from country to
country and within different population groups.® Two recent meta-analyses
have concluded that the protective efficacy of BCG vaccination for
preventing serious manifestations of TB, such as meningitis in children, is
high (>80%).%% However, the efficacy of BCG vaccination 1In preventing
pulmonary TB in adolescents and adults remains uncertain despite years of
experience with 1its use. Furthermore, BCG vaccination in low-risk
populations makes assessment of tuberculin skin tests difficult due to the
high incidence of false-positive reactions. BCG vaccination is therefore
not currently recommended for Australians older than five years.

It is generally accepted that selective use of BCG vaccination is
warranted for vulnerable young children from high-risk populations.* It is
recommended that Aboriginal babies be vaccinated at birth in the NT.
Children under five years who will be living overseas iIn countries with
high TB prevalence or in Aboriginal communities for longer than three
months should also be vaccinated with BCG. BCG vaccine may cause local
reactions in children previously infected with TB; therefore should be
preceded by Mantoux testing in children over six months of age or in
infants less than six months of age with a history of exposure to an index
case with active TB. There are other contraindications and side effects
related to the use of BCG vaccination*, therefore it should only be given
by people skilled in its administration.

Communication between health staff and TB control units
TB Control Units are divisions of the Centre for Disease Control, which in
turn is governed by the NT Department of Health and Community Services. The
central TB Control Unit is located in Darwin and there are regional TB
Control Units located in Nhulunbuy, Katherine and Alice Springs. These
units maintain primary responsibility for coordinating aspects of TB
control in Northern Territory including:
= Recording notification of all cases of active TB and results of all
Mantoux tests on a database accessible by remote area health staff.
e Production of evidence-based standard treatment guidelines (last
edition Guidelines for the Control of TB in the Northern Territory,
1997, under revision 2002).



= Coordination and help with contact tracing.
e Provision of resources such as educational material, standard data
collection, treatment and information forms, tuberculin (PPD) for
Mantoux testing, BCG vaccine and anti-TB medications (free for all
patients who require it).
e School screening and screening of other high-risk groups (such as
migrants and prisoners).
< Providing advice to health staff throughout the NT on all aspects of
control and management of TB at all levels from public health through
to individual patient management.
e Outpatient TB clinics are held at each of the CDC centres. Bookings
can be made on the phone numbers below.
Out-of-hours advice for information about TB can be obtained through the
medical registrar on call at Royal Darwin Hospital and from Darwin CDC on-
call personnel who may be contacted through the Royal Darwin Hospital
switchboard (phone (08) 8922 8888).

Contact details for each of the TB Control Units are as follows:

Darwin region

Centre for Disease Control

PO Box 40596

Casuarina NT 0811

Phone: (08) 8922 8804 switch, (08) 8922 8522 direct
Fax: (08) 8922 8310

Central and Barkly regions
Centre for Disease Control
PO Box 721

Alice Springs NT 0871

Phone: (08) 8951 7548 direct
Fax: (08) 8951 7900

East Arnhem region

Centre for Disease Control

PO Box 421

Nhulunbuy NT 0881

Phone: (08) 8987 0282 switch, (08) 8987 0359 direct
Fax: (08) 8987 0355

Tennant Creek and Barkly region

Centre for Disease Control

PO Box 346

Tennant Creek NT 0861

Phone: (08) 8962 4399, (08) 8962 4259, (08) 8962 4420
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