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Abstract

Tuberculous (TB) meningitis or tubercular meningitis is a Mycobacterium tuberculosis infection of the meninges—the system of
membranes which envelop the central nervous system. Molecular tests like the automated rapid molecular assay Xpert® MTB/RIF
greatly expedites the detection of M. tuberculosis complex and rifampicin resistance. We report a 22-year old man with cerebral lupus
and concurrent rifampicin resistance tuberculous meningitis which was detected by Xpert® MTB/RIF test in the cerebrospinal fluid. The
rifampicin resistance in this patient was due to poor compliance. The patient took one tablet of akurit-4 throughout the intensive phase of
treatment. This report highlights the usefulness of molecular testing which allowed a faster diagnosis than a bacteriologic confirmation of
drug resistant tuberculosis. This is important as early diagnosis and treatment leads to better outcome in TBM.
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Introduction

Multidrug-resistant tuberculosis (MDR-TB) is caused by organ-
isms that are resistant to at least isoniazid and rifampicin, the back-
bone of current first-line treatment regime [1]. Rifampicin-resistant
TB (RR-TB) is caused by organisms that are resistant to rifampicin
with or without resistance to other drugs [1]. MDR-TB and XDR-TB
are both forms of RR-TB. Drug-resistant TB commonly occurs in pul-
monary tuberculosis; extra-pulmonary involvement particularly tu-
berculous meningitis (TBM) is rare and is associated with high mortal-
ity. We would like to report the successful treatment of a patient with
underlying central nervous system lupus with co-existing MDR-TBM
which was diagnosed by a positive cerebrospinal fluid (CSF) Xpert®
MTB/RIF assay. He showed marked improvement following com-
mencement of second line anti-TB therapy.

Case Report

A 22-year-old man presented with prolonged fever, photosen-
sitivity rash and multiple joint pains for 1 month duration. Clini-
cal examination revealed malar rash, oral ulcers and alopecia. Full
blood count showed bicytopenia (Hb 13.1 g/dL, white cells 1.3 X
1079 /L, platelets 103 X 1079/L). Renal profile and liver function
test were both normal. ESR was 66 mm/hr, and CRP was 6 mg/
dL. There was evidence of mild pericardial effusion on transtho-
racic echocardiogram. His chest radiograph (CXR) during that ad-
mission was normal (Figure 1a). No mantoux test was performed.
A clinical diagnosis of active SLE was made. Further blood tests
confirmed this diagnosis. ANA 1: 640 (speckled) Anti-dsDNA was
negative, and low complement levels. (C3 55.2 mg /dL, C4 15.9 mg/
dL.) He developed altered sensorium leading to aggressive behav-
iour. We did not get consent for a lumbar puncture. On the basis
of the investigations available, SLE with hematological, serositis, mus-
culoskeletal and cerebral involvement was made. He was treated with
methylprednisolone, followed by cyclosphomide, and rituximab, and
discharged with oral prednisolone 30 mg twice a day.

A month later, he presented again with fever, cough and whit-
ish sputum for 3 days. His CXR (Figure 1b) showed features of mili-
ary tuberculosis and sputum for acid-fast bacilli (AFB) was positive.
Anti-TB using fixed-dose combination, Akurit-4 (3 tablets daily) was
started. A scheduled second dose of rituximab was withheld in view of
evidence of active tuberculosis. He was maintained with oral predniso-

lone for SLE and subsequently discharged. He was subsequently lost
to our follow-up.

Four months later, he presented with generalised tonic-clonic sei-
zures. We were worried of treatment interruption but he claimed he
had continued anti-TB treatment at a clinic near his home. At that
point of presentation he was on the maintenance phase of anti-TB
(isoniazid + rifampicin). A lumbar puncture revealed an increased
protein level (3029 g/dL) and an MRI brain showed multiple enhanc-
ing lesions at the basal ganglia and grey-white matter junction sugges-
tive of tuberculoma (Figure 2a and 2b). Further questioning revealed
non-compliance to medications with a history of taking only 1 tablet of
Akurit-4 throughout the intensive phase of treatment. Treatment was
restarted with the addition of dexamethasone and streptomycin. He
showed improvement clinically and was discharged well.

Figure 1: a) Normal CXR in the first presentation and one month later; b)
showing generalized multiple reticula-nodular opacities consistent with miliary
tuberculosis.
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Six months later, while on maintenance phase of anti-TB, he pre-
sented with a 5-day history of left-sided body weakness, low grade
fever and lethargy. Clinically, the power was 0/5 for both left upper
and lower limb, and there was hyperrreflexia. Blood investigations
were unremarkable. The CXR showed resolution of miliary changes.
An MRI brain showed improvement of the previously seen enhancing
lesions. However the MRI showed evidence of vasculitis involving the
right middle cerebral artery and the right anterior cerebral artery. (Fig-
ure 3a and 3b). Based on the MRI findings, he was diagnosed as a flare-
up of cerebral lupus. High-dose methylprednisolone was administered
followed by cyclophosphamide. He developed drug induced hepatitis
and was switched to bridging therapy of streptomycin, ethambutol and
ciprofloxacin.

Despite receiving treatment, he became progressively disinhibited
and drowsy. A repeated MRI revealed hydrocephalus (Figure 4a and
4b). A lumbar puncture showed a raised CSF protein > 6 g/dL with
negative AFB smear and bactec culture for Mycobacterium tuberculosis
was negative. A lumbar drained was inserted.

At this point, we entertained the possibility of MDR-TBM and CSF
sample was sent for Xpert® MTB/RIF assay. This test was performed at
a separate centre. Within a day, the result of Mycobacterium tubercu-
losis resistant to rifampicin was detected. The patient was labelled as
MDR-TB and treatment regime was changed to pyrazinamide 1 gram
daily, ethambutol 800 mg daily, amikacin 600 mg 5 times per week,
moxifloxacin 400 mg od, ethionamide 500 mg morning and 250 mg
in the evening, and clofaxamine 150 mg daily. The hydrocephalus was

Figure 2: MRI Brain showing multiple ring-like lesions with mild to moderate
perilesional oedema in both cerebral and cerebellar hemisphere with new
perilesional edema in left cerebellum.

Figure 3: 3a) (MRA brain) showing short segment stenoses in right A1 anterior
cerebral artery and right M2 of middle cerebral artery 3b) raising possibility of
CNS SLE changes /vasculitis.

Figure 4: 4a and 4b of the MRI brain showing hydrocephalus involving all
ventricles.

corrected with a ventricular-peritoneal shunt. A repeated MRI brain
performed 3 months later showed resolution of the hydrocephalus
(Figure 5a and 5b). He was planned for a total duration of second line
anti-TB of 24 months. 2 months post treatment, CSF test for Xpert®
MTB/RIF was negative and CSF culture sent earlier showed resistance
to isoniazid, rifampicin and streptomycin. Hence, the exact diagnosis
of MDR-TBM (a form of RR-TB). Currently he remains in remission
of his SLE and has not shown any signs of relapse of TBM. His lungs
are clear but he has grade 4/5 weakness of both left arms and legs. He
has normal mental status.

Discussion

To our knowledge this is the first reported case of RR-TB menin-
gitis in a patient with underlying cerebral lupus. Estimated propor-
tion of new cases with MDR-TB is 3.5%. Eastern Europe and Central
Asian countries have the highest levels of MDR-TB reaching 35% of
new cases and 75% of previously treated cases.In Malaysia the rates of
RR-TB have been estimated at 0.3% in 2005 and 1.3% in 2011 [2]. TB
meningitis is associated with significant morbidity. CSF smears have
a low sensitivity and cultures require a prolong period of time. This
makes RR TBM a difficult diagnosis to confirm. To rely on cultures
means there will be a delay in initiation of treatment. TBM from drug-
resistant TB has been reported worldwide and in South Africa, 8.6% of
a series of 350 TBM cases were found to harbour an MDR strain [3].

Factors that contribute to TB resistance are erratic drug supply,
prescription of inadequate chemotherapy, poor patient management
and non-adhenrence to therapy and treatment interruptions. As in our
patient, development of MDR-TB was secondary to a monotherapy
treatment regime.

The Xpert® MTB/RIF assay is an automated nucleic acid amplifica-
tion test that can simultaneously identify M. tuberculosis and rifampi-
cin resistance within two hours. This test is currently only available in
less than 3 centres in our country. In TBM, the sensitivity and specific-
ity (95% CI) of uncentrifuged Xpert® MTB/RIF was reported as 51%
(35%-68%) and 94% (82%-99%) [4]. The result of Xpert® MTB/RIF
assay in our patient changed the management in this patient rapidly.
Following guidelines, all GeneXpert positive patients with resistance
to rifampicin should be started on MDR-TB treatment [5].

There are no uniform recommendations on how to treat RR-
TBM. Treatment depends on the succeptibility pattern of the isolate
and previous treatment history of the patient. Second line drugs with
good CSF penetration should be preferred. In this patient, selection
of second-line agents was based on WHO guidelines 2014. Pyrazin-
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Figure 5: 5a and 5b MRI brain showing resolved hydrocephalus after initiation
second line anti-TB and ventriculo-peritoneal shunt.

amide and ethambutol were chosen from the available 1st-line agents
followed by an injectable agents (group 2) and a fluroquinolone
(group 3) where amikacin and moxifloxacin were used respectively.
Moxifloxacin being a newer agent with better CSF penetration was
preferred over levofloxacin [6]. Among group 4 agents, ethionamide
was selected; possible neuropsychiatric side effects prevented the us-
age of cycloserine [7]. To strengthen the regiment, clofazimine (group
5) was added. We decided that the duration of intensive phase treat-
ment in our patient would be 8 months while the maintenance phase
was 16 months with total treatment duration of 24 months. To avoid
further non-compliance, this patient is currently undergoing Directly
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Observed Treatment Short course (DOTS).
Conclusion

This case highlights the value of gene Xpert testing of cerebros-
pinal fluid (CSF) leading to a rapid detection of drug-resistant MTB
in TBM. There is an urgent need for rapid diagnostic techniques to
be made available as delay in treatment will lead to high case fatality.
Our patient has responded to treatment but he has some sequelae of
body weakness which we attribute to the underlying vasculitis from
CNS lupus.
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