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Introduction

Tuberculosis (TB) is one of the most common infectious
diseases, affecting an estimated 10.6 million people
globally in 2022. The disease burden is geographically
concentrated, with eight countries accounting for over
two-thirds of all cases.' Central nervous system (CNS)
TB constitutes around 1% of diagnosed TB cases®

Abstract

Background: Central nervous system tuberculosis (CNS-TB) is a rare complication of
tuberculosis. There is a lack of data surrounding investigation and management of this
in Australia.

Aim: To review CNS-TB cases in Western Sydney, Australia, and understand the epide-
miology, investigation, diagnosis, management and outcomes in a low-prevalence
setting.

Methods: Retrospective cohort study of all CNS-TB patients managed in Western Syd-
ney from 2013 to 2022. Demographics, risk factors, clinical presentation, investigations
and management were reviewed. Clinical outcomes like hospital length-of-stay,
adverse drug reactions, paradoxical reactions, functional disability and treatment out-
comes, including cure, treatment failure, loss to follow-up and death, were also
measured.

Results: Thirty-nine CNS-TB cases were identified, with 16 (41%) confirmed by
nucleic acid amplification test or culture of CNS specimens and 23 (59%) diagnosed
presumptively without CNS microbiological confirmation. The median age was
32 years. Thirty-seven (95%) were overseas-born; 27 (69%) had no comorbidities. Pre-
senting symptoms included fever (82%), headache (64%) and weight loss (51%).
Twenty-five (64%) used fluoroquinolones and nine (23%) used high-dose rifampicin.
Steroids were used in all patients. Six (15%) were prescribed aspirin for primary stroke
prevention. Twenty-eight (73%) completed treatment, with one requiring re-treatment
for presumed treatment failure. Six (15%) were lost to follow-up, and five (13%) died
during their treatment course. Twenty-one (54%) experienced an adverse drug
reaction.

Conclusion: Tuberculosis is an ongoing public health issue in Australia, with CNS-TB
being its most devastating form, and all clinicians to be aware of this rare complication.
The efficacy of newer treatment options requires further study.

and manifests as either tuberculous meningitis or
tuberculomas, with mortality rates approaching 20% in
human immunodeficiency virus (HIV)-negative individ-
uals and up to 50% in HIV-positive individuals.” Large
case series of CNS-TB are available from high-prevalence
countries.* However, data from low-prevalence settings
is lacking. A single case series involving 22 CNS-TB cases
in Australia® was published 30 years ago, predating the
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widespread availability of rapid molecular testing
methods,® and the incorporation of high-dose dexa-
methasone into standard treatment practices.” Standard
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TB treatment includes the use of rifampicin and isoniazid
for at least 6 months together with pyrazinamide and
ethambutol for the first 2 months in those with fully sus-
ceptible TB.® Managing CNS-TB poses additional chal-
lenges due to reduced CNS absorption of drugs like
ethambutol and rifampicin.’ Despite increasing evidence
supporting the inclusion of fluroquinolones'® for the
treatment of CNS-TB due to improved CNS penetration,
there is currently no consensus on the optimal treatment
regimen for CNS-TB, other than the addition of dexa-
methasone and extending the standard therapy duration
to 12 months."’

The Western Sydney Local Health District (WSLHD) is
a large health precinct in New South Wales (NSW),
Australia, comprising four hospitals and serving over 1.1
million people, with 46.8% of residents born overseas.'?
WSLHD had the highest rate of TB notifications in NSW,
with 16.9 cases per 100 000 population in 2021.'?
Extrapulmonary cases accounted for over one-third of
TB notifications in NSW, with 4% involving the CNS."?

We conducted a retrospective review spanning
10 years (2013-2022) to assess and describe the demo-
graphics, risk factors, clinical presentation, diagnosis,
management and clinical outcomes of adults with CNS-
TB diagnosed and managed in WSLHD.

Methods

Study population

Adult patients aged 16 years or older who were diag-
nosed and treated for CNS-TB within WSLHD, between
1 January 2013 and 31 December 2022, were included
in the study.

Cases were identified by reviewing relevant clinical
codes based on the International Classification of Dis-
eases, 10th Revision (ICD-10) for previously admitted
patients with CNS-TB across all WSLHD hospitals. Addi-
tionally, positive Mycobacterium tuberculosis microbiology
results for cerebrospinal fluid (CSF) and CNS tissue
through nucleic acid amplification test (NAAT) and/or
culture were extracted from the microbiology laboratory
database. These were then correlated with hospital clini-
cal notes, community TB service and infectious diseases
clinics.

The inclusion criteria were: (i) the diagnosis of CNS-
TB based on a positive CSF or CNS tissue acid-fast bacilli
(AFB) stain, mycobacterial culture or M. tuberculosis
NAAT, or (ii) presumptive diagnosis of CNS-TB, based
on demographics, clinical findings and investigations;
and (iii) diagnosis of CNS-TB was made within the study
period.
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The date of diagnosis was defined as the earliest of the
following: (i) day of commencement of empirical treat-
ment for CNS-TB; (ii) day of microbiological confirma-
tion if not already on treatment; or (iii) day that CNS-TB
was considered the most probable diagnosis if the patient
was already on TB treatment.

Cases were excluded if they were presumptively diag-
nosed with CNS-TB but later found to have an alternate
cause for their clinical syndrome.

Data collection

Patient demographics, clinical symptoms on presenta-
tion, social and medical risk factors, investigations, treat-
ment regimen and duration and clinical outcomes were
collected from medical records.

Clinical treatment outcomes, classified according to
the World Health Organisation (WHO) 2021 update,
included cure, treatment complete, treatment failure,
lost to follow-up and death.'® As repeat sampling is
rarely performed to confirm cure in CNS-TB, treat-
ment completion was considered a successful treat-
ment outcome for this study. Other clinical outcomes
reviewed included hospital length of stay, hospital re-
admission, adverse drug reactions (ADR), paradoxical-
immune reconstitution inflammatory syndrome (IRIS)
reactions, functional disability at the time of hospital
discharge and treatment completion and TB-related
mortality and all-cause mortality at 3 months and
12 months. The Modified Rankin Scale defined func-
tional disability."®

Ethical approval

This study was approved by the WSLHD Human
Research Ethics Committee (2023/ETH00483).

Results

Fifty-one cases of CNS-TB were identified through initial
screening. Twelve were excluded (Fig. 1), leaving
39 cases of CNS-TB for inclusion in the final analysis.

Of the 39 cases, 16 (41%) were microbiologically con-
firmed either on CSF (n = 14) or brain tissue (n = 2)
with positive AFB stain, culture or NAAT. AFBs were
seen in one CSF specimen and both tissue specimens; all
three were both NAAT and culture-positive. Table 1
depicts a summary of these results. The remaining
23 (59%) cases were presumptive diagnoses based on
available investigations: 13 had M. tuberculosis detected at
other sites and 10 were microbiologically negative. The
majority (n =11, 85%) of presumptive diagnoses with
M. tuberculosis detected at other sites had visible brain
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/Dcasa excluded:

-

/ 51 cases of ONSTB identified

culture
OR

within the study period:

1)  CSF positivefor AFB, M.
tuberculosis NAAT, and/or

1) Qinical diagnosis with
appropriate epidemiology
and dinical and/or
radiological findings

9 had an alternative final diagnosis:
o  TBwithout ONSinvolvement
@
o  Metastatic malignancy (2)
o  Pyogenic brain abscess (1)
o  Epilepsy(1)
o  Causeundear and improved
without TB-specific therapy
1)
2 had no available medical records
to interrogate.
1 was not managed within WSLHD
for their OINSTB

39 cases NS TB induded for
analysis

Figure 1 Patient inclusion for the study. AFB, acid fast bacilli; CNS-TB, central nervous system tuberculosis; CSF, cerebrospinal fluid; NAAT, nucleic acid
amplication test; WSLHD, Western Sydney Local Health District.

lesions on imaging suggestive of tuberculomas. However,
seven (54%) either had no detectable pleocytosis in CSF

(n=3) or had no CSF collected (n=4).

Conversely,

most microbiologically negative cases (n =8, 80%) had
no visible brain lesions on imaging, but all had CSF col-
lected with a detectable pleocytosis.

Table 1 Diagnostics and susceptibilities of central nervous system tuberculosis specimens in Western Sydney between 2013 and 2022

Patient Specimen AFB  NAAT Culture Hain line probe assay test Cepheid Xpert MTB/RIF Culture sensitivities  Resistance genes

1 CSF — — + Performed NP Fully susceptible Nil detected

2 CSF - + + NP NP Fully susceptible NP

3 CSF - + + NP NP Fully susceptible NP

4 CSF - + - NP NP NP NP

5 Tissue + — + NP NP Fully susceptible NP

6 CSF — + - Performed NP NP Inhibin
subunit alpha

7 CSF - + - NP NP NP NP

8 CSF + + + Invalid result NP Fully susceptible NP

9 CSF — - + NP NP Fully susceptible NP

10 CSF - - + NP NP Fully susceptible NP

1" CSF — + + Performed NP Fully susceptible Nil detected

12 Tissue + + + Performed NP Fully susceptible Nil detected

13 CSF — + + Invalid result Performed on culture Fully susceptible Nil detected

14 CSF - - + Performed Performed on culture Fully susceptible Nil detected

15 CSF — —+ — NP Performed on CSF (unvalidated) NP Nil detected

16 CSF — + + Performed Performed on culture Fully susceptible Nil detected

AFB, acid-fast bacilli; CSF, cerebrospinal fluid; NAAT, nucleic acid amplification test; NP, not performed.
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Patient demographics and risk factors

Demographic features are presented in Table 2. Twenty-
one patients were female (54%). The median age of
diagnosis was 32 years (17-83). Thirty-seven patients
(95%) were born overseas, with median duration in
Australia before CNS-TB diagnosis being 2 years. India
was the most common country of origin (n =19, 49%),
followed by Nepal (n =9, 23%). Two patients (5%)
were born in Australia; both reported previously visiting
a current or previous TB high incidence country with no
other identified risk factors. Other risk factors included
known TB contacts (z =13, 33%), smoking (n =75,
13%) and healthcare work (7 =4, 10%).

Twenty-seven (69%) patients did not have any com-
orbidities. Six (15%) patients had diabetes mellitus and
two (5.1%) had chronic kidney disease. Four patients
(10%) had established immunodeficiency; two from
haematological malignancy, one from chemotherapy and
one from immunosuppressive medications. Two (5%)
patients were newly diagnosed with HIV following their
CNS-TB diagnosis; CD4 count was 1/pL and 224/pL.

Clinical presentation and investigations

Table 3 summarises clinical features and investigation
results. The most common symptoms were fever
(n =32, 82%), headache (n = 25, 64%) and weight loss
(n =20, 51%). Focal neurological signs were seen in
16 (41%) patients, including cranial nerve deficits
(n =10, 26%) and peripheral limb deficits (n = 6, 15%).
Four patients (n=4, 10%) presented with an
established stroke. Median number of days from admis-
sion to CNS-TB diagnosis was 3 days (0-45).

Interferon-gamma release assay (IGRA) testing was
performed in 23 (59%) cases; 17 were immunocompe-
tent and six were immunocompromised. In the immu-
nocompetent patients, 12 (71%) were positive, four
(23%) negative and one (6%) was indeterminate. Of the
six immunocompromised patients, including the two
HIV patients, four were negative and two had an invalid
result.

The median time to first lumbar puncture (LP) was
1 day (0-33). The median opening pressure was
18 cmH,0 (5-35). The median CSF protein and glucose
were 1.4 mmol/L (0.1-9.2) and 2.3 g/L (0.2-5.2) respec-
tively. The median leukocyte count in CSF was
124 x 10° cells/L (0-3818), with mononuclear cell pre-
dominance. Fourteen patients had M. tuberculosis
detected in CSF; either by NAAT alone (n# = 5) or culture
alone (n =4), or both (# =5); only one specimen had
detectable AFB, and was both NAAT and culture posi-
tive. An in-house NAAT assay that targeted the IS6110
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Table 2 Characteristics of 39 patients diagnosed with central nervous
system tuberculosis (CNS-TB) in Western Sydney, Australia in
2013-2022

Total number (n) 39

Age, median (range) 32 (17-83)

Gender, n (%) Male 18 (46%)
Female 21 (54%)

Body mass index, median (range) 22.0 (15.9-36.6)

Country of origin, n (%) India 19 (49%)
Nepal 9 (23%)
Australia 2 (5%)
Sri Lanka 2 (5%)
Afghanistan 1(3%)
China 1(3%)
Kenya 1(3%)
Malaysia 1(3%)
Myanmar 1(3%)
Philippines 1(3%)
Vietnam 1(3%)

Total years in Australia prior to diagnosis if overseas- 2 (0-65)

born, median (range)
Risk factors, n (%) Previous travel to current or 39 (100%)

previous TB high incidence

country
Reported TB exposure 13 (33%)
Active smoker 5 (13%)
Healthcare worker 4 (10%)
Alcohol abuse 1(3%)
Comorbidities, n (%) Diabetes mellitus 6 (15%)
Immunodeficiency/ 4 (10%)
suppression (excluding
HIV)
Chronic kidney disease 2 (5%)
HIV 2 (5%)
Chronic respiratory disease 0 (0%)
Microbiological Positive 16 (41%)
diagnosis, n (%) 1 Negative 23 (59%)
Primary pathology, Meningitis 20 (51%)
n (%) Tuberculoma 19 (49%)
Other sites of Pulmonary 23 (59%)
tuberculosis, n (%) Non-CNS extrapulmonary TB 13 (33%)
Days until CNS-TB diagnosis from admission, median 3 (0-45)

(range)

tIncludes acid-fast bacilli smear, culture or nucleic acid amplification
test on cerebrospinal fluid or cerebral tissue.

CNS, central nervous system; HIV, human immunodeficiency virus; TB,
tuberculosis.

and internal transcribed spacer gene sequences was used
for all samples. The mean volume of CSF collected was
5.3 mL; slightly higher in those with negative microbiol-
ogy (5.4 mL) compared to those with positive culture
and/or NAAT (5.1 mL). Twenty (51 %) patients had con-
firmed active pulmonary TB on either culture or NAAT
of respiratory specimens.

Eight positive CSF specimens by either NAAT or cul-
ture had a Hain GenoType Line Probe Assay test
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Table 3 Clinical and investigation findings on Western Sydney central nervous

system tuberculosis patients between 2013 and 2022

Clinical features

Duration (days) of symptoms prior to presentation, median (range) 10 (2-90)
Signs/Symptoms, n (%) Fever 32 (82%)
Headache 25 (64%)
Weight loss 20 (51%)
Confusion or reduced consciousness 17 (44%)
Focal neurology 16 (41%)
Cough 13 (33%)
Neck stiffness 8 (21%)
Photophobia 6 (15%)
Seizures 2 (5%)
Investigations
Initial bloods, median (range) Haemoglobin (g/L) 122 (80-164)
Total white cell count (x10°/L) 2(3.4-1322)
C-reactive protein (mg/L) 8 (2-229)
Sodium (mmol/L) 134 (108-142)
Cerebrospinal fluid profile Opening pressure on initial lumbar puncture in cmH,0, median (range) 8 (5to >34)
Biochemistry, median,  Protein (g/L) 4(0.11-9.18)
(range) Glucose (mmol/L) 3(0.2-5.2)
Cell count, median Total leukocytes (x10°/L) 124 (0-3818)
(range) Polymorphs (x10°/L) 7 (0-195)
Mononuclear cells (x 10°/L) 67 5 (0-3742)
Microbiology CSF Unique patients with at least one specimen collected 4 (87%)
Positive results (% total CSF specimens) Overall 4 (41%)
Acid fast bacilli stain 1 (3%)
Culture 10 (26%)
NAAT 10 (26%)
Tissue (CNS) Unique patients with at least one specimen collected 2 (5%)
Positive results (% total tissue specimens) Culture 2
NAAT 1
Respiratory Unique patients with at least one specimen collected 39 (100%)
Positive results (% total respiratory specimens) Overall 20 (51%)
Acid fast bacilli stain 4 (10%)
Culture 15 (39%)
NAAT 13 (33%)
Other specimens positive on NAAT or culture (not CNS or respiratory) 13 (33%)
Radiology
Computed tomography brain Performed (%) 33 (85%)
Abnormality detected in first available scan (%) 13 (39%)
Signs Discrete lesion 9
Basal/Leptomeningeal enhancement 0
Hydrocephalus 2
Infarction 2
Magnetic resonance imaging brain  Performed (%) 38 (97%)
Abnormality detected in first available scan (%) 30 (79%)
Signs Discrete lesion 17
Basal/Leptomeningeal enhancement 14
Hydrocephalus 2
Infarction 3

CNS, central nervous system; CSF, cerebrospinal fluid; NAAT, nucleic acid ampl

attempted; six were successful, and two were invalid.
Only one patient had detectable drug resistance with an
inhA gene mutation detected consistent with low-level
isoniazid resistance. All cultured specimens were found
to be fully susceptible to standard TB therapy. From
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ification test.

2021, Cepheid Xpert MTB/RIF assay was used directly
on cultured specimens to detect genotypic rifampicin
resistance, all tested negative in this study. One addi-
tional unvalidated attempt was made directly on CSF,
but was also negative.

Internal Medicine Journal 55 (2025) 822-832
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CNS imaging was performed for all patients; either
computed tomography (CT) alone (n =1, 3%) or mag-
netic resonance imaging (MRI) alone (n =6, 15%), or
both (n =32, 82%). Abnormalities were detected in
39% and 79% of first available CT and MRI scans,
respectively. Initial imaging findings included discrete
lesions suggestive of tuberculomas (44%), basal/

CNS TB in Western Sydney 2013-2022

leptomeningeal enhancement (36%), infarction (10%)
and hydrocephalus (5%). Figure 2 depicts examples of
these findings. Clinical presentation and risk factors were
similar between those presenting with or without
tuberculomas, aside from weight loss, where tub-
erculoma patients were more likely to have weight loss
than meningitis patients (68% vs 40%).

Figure 2 Different radiological manifestations of central nervous system tuberculosis. (A) A T1-weighted contrast magnetic resonance imaging (MRI)
brain scan depicting severe leptomeningeal enhancement of the basal cisterns. (B) A T1-weighted contrast MRI with numerous enhancing nodules with
mild oedema, suggestive of multiple small tuberculomas. (C) A contrast-enhanced computed tomography (CT) brain scan depicting a 1.5 x 1.7
x 1 c¢m ring-enhancing lesion in the posterior right frontal lobe with vasogenic oedema, concerning for a single tuberculoma. (D) A non-contrast CT

showing moderate—severe hydrocephalus.

Internal Medicine Journal 55 (2025) 822—-832
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Management

For the intensive phase of treatment, 36 (92%) regimens
included a rifamycin-based agent together with isoniazid
and pyrazinamide. Rifampicin was used in the majority
of cases, with three patients receiving rifabutin instead
due to concerns about rifampicin drug interactions. High-
dose rifampicin, defined as 900 mg or more, was used in
nine (23%) patients. Twenty-five (64%) regimens
included a fluoroquinolone. Of the fluoroquinolones,
moxifloxacin (# = 18) was prescribed more commonly
than levofloxacin (17 = 7).

Twenty-eight (72%) patients completed the intended
treatment regimen — the median duration of intensive
and complete treatment was 67 and 364 days, respec-
tively. Table 4 summarises the treatment regimens
and duration for those who completed the intended
therapy. For patients without available drug suscepti-
bilities (n = 21), regimens
were favoured (n =16, 76%) over non-fluoroquino-
lone-based combinations (7 =5, 24%); the median
duration of intensive and complete treatment was the
same. Duration of fluoroquinolone use varied in those
who completed treatment; five (25%) ceased within

fluoroquinolone-based

Table 4 Management of central nervous system tuberculosis patients in Western Sydney, Australia 2013-2022

Primary treatment regimen

Treatment regimens utilised, including HRZET 14 (36%)
those who did not complete treatment’ HRZE + FQf 13 (33%)
HRZ + FQf 9 (23%)
Other (all included FQ and excluded rifamycin) 3 (8%)
Antimicrobial usage and duration in patients who completed intended treatment
Total number of patients who completed intended treatment, n (%) 28 (72%)
Rifamycin Usage 28 (100%)
Agent (% of total usage) Rifampicin 27 (96%)
Rifabutin 1 (4%)
Duration in days, median (range) 365 (72-551)
High dose rifampicin usage (over 600 mg/day) 9 (32%)
Isoniazid Usage 27 (96%)
Duration in days, median (range) 365 (250-551)
Pyrazinamide Usage 28 (100%)
Duration in days, median (range) 70 (6-378)
Ethambutol Usage 21 (75%)
Duration in days, median (range) 59 (1-370)
Fluoroquinolone Usage 19 (68%)
Agent (% of total usage) Moxifloxacin 13 (68%)
Levofloxacin 6 (32%)
Duration in days, median (range) 178 (29-537)
Second-line drug usage (n) Linezolid 2
Amikacin 2
Capreomycin 1
Overall median treatment duration (days) Intensive phase with four or more antimicrobials, median (range) 67 (32-378)
Total, median (range) 364 (250-551)
Adjunctive corticosteroids
Usage, n (%) 39 (100%)
Initial formulation Dexamethasone 24 (62%)
Prednisone 12 (31%)
Methylprednisolone 2 (5%)
Hydrocortisone 1 (3%)
Initial dose (mean) Equivalent dexamethasone dose (mg/24 h) 20.0
Equivalent weight-based dexamethasone dose (mg/kg/24 h) 0.30
Duration in days in patients who completed intended treatment, median (range) 68 (4-1007)
Other adjunctive treatments
Immunomodulator usage for paradoxical tuberculosis-related IRIS, n (%) 4 (14%)
Aspirin commenced for central nervous system tuberculosis-related stroke prevention, n (%) 6 (21%)
Surgical intervention, n (%) 4 (14%)

TH: isoniazid; R: rifampicin; Z: pyrazinamide; E: ethambutol; FQ: fluoroquinolone.

IRIS, immune reconstitution inflammatory syndrome.
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the 2-month intensive phase, whereas 15 (75%) were
utilised for longer. Drug levels were measured for four
patients (10%), but no dose changes were observed.

Corticosteroids were used in all patients, with dexa-
methasone being the most utilised agent (n =24,
62%). The median duration of corticosteroids in those
who completed treatment was 68 days (4-1007). For
patients that did not have a documented paradoxical-
IRIS or other indication, this range was shorter (4—
268 days). Aspirin was commenced for primary stroke
prevention in CNS-TB for six patients (15%) and sec-
ondary prevention in three patients who presented
with stroke. Neurosurgical intervention was performed
in six patients (15%); most commonly external ventric-
ular drainage (n = 4).

Clinical outcomes

All measured outcomes have been summarised in
Table 5. For initial hospitalisation, the median length of
stay was 18 days (range 3-127). Twenty-one patients
(54%) required re-admission to hospital within 1 year.
Of these, 14 (36%) were TB-related, including four
medication reactions. There was at least one docu-
mented ADR in 21 patients (54%); the most common
being drug-induced liver injury (z = 10, 26%), nausea
(n=6, 15%) and rash (n =5, 13%). Of the 25 patients

CNS TB in Western Sydney 2013-2022

who were managed with a fluoroquinolone-based regi-
men, the majority (n = 17, 68%) had a reported ADR,
with liver injury the most common (n = 10, 40%). Of
the nine patients who were given high-dose rifampicin,
seven (78%) reported an ADR, also most commonly
liver injury (n = 4).

Ten (26%) patients developed paradoxical-IRIS. In
these patients, median length of stay was extended to
25 days. The median time from TB treatment ini-
tiation to the development of paradoxical-IRIS was
47 days (8-171). Eight (80%) were managed with
either restarting steroids or steroid-dose increase.
Four (40%) patients required further immunosup-
pression with either methotrexate (#n =1) and/or
infliximab (n = 4).

Twenty-eight (73%) patients completed their treat-
ment course, six (15%) were lost to follow-up in
WSLHD, and five (13%) died before completing ther-
apy. Of the 28 patients who completed treatment,
27 were considered to have achieved a successtful treat-
ment outcome. One patient was considered to have
failed treatment, with disease relapse diagnosed over-
seas without microbiological confirmation; therapy was
restarted overseas and continued upon return to
Australia. Of the six patients who were lost to follow-
up, five had returned to their home country before
treatment completion and could not be contacted, and

Table 5 Clinical outcomes of central nervous system tuberculosis patients in Western Sydney, Australia 2013-2022

Hospitalisation 39 (100%)
Length of stay for primary admission, median (range) 18 (3-127)
Re-admission to hospital within 1 year, n (%) For TB disease-related reasons 10 (26%)

For TB medication-related reasons 4 (10%)
For any reason 21 (54%)
Adverse drug reactions, n (%) Overall 21 (54%)
Drug induced liver injury 10 (26%)
Nausea/vomiting 6 (15%)
Rash 5 (13%)
Behavioural change 3 (8%)
Alopecia 2 (5%)
Uveitis 1(3%)
Eosinophilia 1 (3%)
Development of paradoxical TB-related IRIS 10 (26%)
Treatment outcomes Successful treatment outcome 27 (69%)
Lost to follow-up before completing treatment 6 (15%)
Treatment failure 1 (3%)
Death (TB-related) Total 2 (5%)
3 months 2 (5%)
12 months 2 (5%)
Death (all-cause) Total 5 (13%)
3 months 2 (5%)
12 months 5 (13%)
Functional outcome based on Modified Rankin Score, At hospital discharge 1 (0-6)
median (range) At treatment completion 0 (0-5)
IRIS, immune reconstitution inflammatory syndrome; TB, tuberculosis.
Internal Medicine Journal 55 (2025) 822-832 829
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one had moved to another Australian city with planned
follow-up, but outcomes could not be confirmed.

Of the five deaths, two were considered directly due to
CNS-TB, and both died within 14 days of admission from
CNS-related complications; one co-infected and newly
diagnosed with HIV. Three patients died from other
causes: two due to disseminated cytomegalovirus
disease in haematological malignancy and one due to
lymphoma complications. Functional outcome was
measured using the Modified Rankin Scale; the median
scores at hospital discharge and at treatment comple-
tion were 1 and O respectively. Health and safety out-
comes at 24 months were not available for all patients,
and thus not measured.

Of the 10 patients who were treated presumptively as
CNS-TB without microbiological confirmation of pulmo-
nary or extrapulmonary TB disease, similar clinical out-
comes were seen when compared to the entire study
cohort, with one death (10%) not thought to be TB-
related, and five patients reporting ADRs (50%).

Discussion

In this retrospective study of 39 individuals treated for
CNS-TB in Western Sydney, Australia, we observed a
high treatment success rate, low mortality and evolving
diagnostic and management approaches.

The all-cause mortality in our cohort was 13%, con-
siderably lower than the reported global mortality of
20%-50%.> Reasons for this could include earlier access
to healthcare and wider availability of health resources
in metropolitan Australia. About halt of the patients
experienced at least one ADR; similar to a recent pro-
spective study that reported ADRs in 47.9% of patients
on TB medications."®

Routine corticosteroid use became widespread follow-
ing evidence showing its significant mortality benefit in
CNS-TB,” and all patients in our study received steroids.
About one-quarter of our patients developed
paradoxical-IRIS. The significance of this is difficult to
evaluate, as reported rates vary significantly, from 2%
to 23% for HIV-negative individuals with pulmonary or
extrapulmonary TB, and up to 54.2% in HIV-positive
CNS-TB patients.'” The median time to paradoxical-IRIS
reaction in our cohort was 47 days, previous literature
has demonstrated a similar timeframe of 56 days.'® The
most commonly reported focal neurological deficit was
cranial nerve palsy, consistent with the known patho-
physiological process of CNS-TB,'? with a recent review
finding an incidence of 33.3%.%°

There were almost equal numbers of female and male
patients, consistent with recent data that demonstrated a
similar incidence of TB meningitis between the two
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sexes.?! The most recent NSW Health TB report showed
significant multi-ethnic incidence of TB, with the pre-
dominant country of birth being India at 20%."> Almost
halt of CNS-TB cases in our study were born in India;
likely reflective of the higher proportion of Indian
migrants in WSLHD compared to other parts of NSW.%?
Two-thirds of patients did not have any previously
known medical comorbidities; this was not unexpected
given the relatively low median age at diagnosis of
32 years. Two patients were newly diagnosed with HIV,
reinforcing the importance of HIV screening in
extrapulmonary TB.

Less than half of patients demonstrated positive micro-
biology for M. tuberculosis on either CSF or tissue biopsy
for definitive diagnosis. Only one CSF specimen demon-
strated visible AFB on staining; previous reviews have
outlined sensitivities of AFB staining to be as low as
10%, thought to be due to the paucibacillary nature of
CNS-TB infections.*> Culture yield depends on CSF vol-
ume?*; unfortunately our case numbers were too low to
discern a significant difference in CSF volume between
those with definitive and presumed diagnoses. NAAT is a
relatively newer diagnostic tool, and the optimal
methods to increase sensitivity such as sample centrifu-
gation are still being investigated.?”

IGRA has generally been considered ineffective as a
screening tool for CNS-TB.?® The six immunocompro-
mised patients who had IGRA performed either had a
negative or invalid result, which was not unexpected
given the reliance of the test on effective lymphocytes,
and supporting the notion that negative IGRA does not
rule out active TB.>” However, IGRA was positive in over
70% of patients in our study without immuno-
compromise. The sensitivity of IGRA is improved in
immunocompetent patients, and our study suggests it
may be a useful adjunct to diagnosis even in the pres-
ence of active CNS disease.

In vitro data support fluoroquinolones due to their
CNS penetration,® but inadequate clinical data is avail-
able for consensus recommendation of fluoroquinolones
in treating CNS-TB.?’ Almost two-thirds of our cohort
were managed with a fluoroquinolone-based regimen.
The most recent WHO guidelines suggest levofloxacin
over moxifloxacin due to less drug interactions including
rifampicin.>® While most patients were prescribed
moxifloxacin, this was likely due to moxifloxacin being
more readily available than levofloxacin in NSW during
the study period. Understanding the limitations of our
low case numbers, mortality was similar in those who
received fluoroquinolones (7 =3, 12%) and those
who did not (n = 2, 14%), and there was no clear out-
come difference between those patients who received
fluoroquinolones for 8 weeks compared to those who
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received it for longer. All nine patients prescribed high-
dose rifampicin survived; while this may offer better
CNS penetration,®' it has not been previously shown to
have any significant mortality benefit.>' Unlike previous
studies,’® patients in our cohort who received
fluoroquinolones or high-dose rifampicin regimens had
higher rates of adverse effects, primarily drug-induced
liver injury.

Stroke is reported to occur in almost 30% of CNS-TB
patients, with proposed mechanisms including thrombo-
sis, arteritis, arterial compression by basal inflammation,
and vasospasm.’®> A recent meta-analysis showed that
aspirin use in CNS-TB for stroke prevention led to a sig-
nificant reduction in stroke development, but had no
overall mortality benefit.>* In our study, stroke occurred
in none of the six patients started on aspirin for primary
prevention. Of the patients who presented with stroke
and were commenced on aspirin for secondary preven-
tion, one had antiplatelet agents briefly withheld in
preparation for a procedure, and subsequently devel-
oped further strokes.

Limitations

Due to the small cohort size, our study was underpow-
ered and limited our ability to report statistical signifi-
cance. Randomised control trials with larger patient
cohorts would be required to investigate the role of
recent treatment trends like fluoroquinolone use.

CNS TB in Western Sydney 2013-2022

Conclusion

Tuberculosis is a global health issue, with CNS-TB being
one of the most concerning complications. Even in well-
resourced healthcare settings like Australia, CNS-TB occurs
and causes significant morbidity and mortality albeit much
lower mortality than has been reported elsewhere. Due to
Australia’s identity as a multicultural country with growing
levels of migration, all practising clinicians must recognise
TB as a potential cause of CNS disease, particularly in
patients born, or who have lived, in high TB incidence
countries. Larger scale studies are required to review the
effectiveness of newer treatment additions such as
fluoroquinolones, high-dose rifampicin, or aspirin for
stroke prophylaxis, and to further define the optimal treat-
ment regimen and duration for CNS-TB infection.
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