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ABSTRACT

Tuberculous meningitis (TBM) is the most common form of central nervous system tuberculosis (TB), one of the most dangerous
forms of tuberculosis that has very high morbidity and mortality. Early diagnosis and treatment of this condition is very impor-
tant issue for a better prognosis. A 23-year-old female presented with headache, nausea and vomiting, with fever and sweat-
ing. On examination neck rigidity, and upward plantar reflexes were present. She has a history of splenectomy before 3 years.
Spinal tap performed for her. Cerebrospinal fluid (CSF) was lymphocytic-predominant, with elevated protein, and low glucose.
CSF acid-fast smear was negative. The diagnosis of TBM was confirmed by the GeneXpert MTB/RIF assay to cerebrospinal fluid
(CSF). Antitubercular chemotherapy was started. The patient condition improved. GeneXpert MTB/RIF assay endorsed by WHO
in December 2010 as diagnostic test for TB, this test is available in Iraq since 2011, this test should be used immediately in CSF

samples of patients suspected of TBM to increase the likelihood of early diagnosis and treatment.
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INTRODUCTION

Tuberculosis (TB) is a highly prevalent glob-
al human infection caused by Mycobacterium
tuberculosis (MTB). One-third of the world’s
population is infected with latent TB. These
individuals are not clinically affected but carry
a lifetime risk of 10% for developing active dis-
ease.'

Tuberculous meningitis (TBM) is caused by
MTB and is the most common form of central
nervous system (CNS) tuberculosis.”> TBM the
most severe form of infection caused by My-
cobacterium tuberculosis, causing death or dis-
ability in more than half of those affected.? Par-
ticularly among patients coinfected with HIV.#®

Tuberculous meningitis can occur as the
sole manifestation of TB or concurrent with pul-
monary or other extrapulmonary sites of infec-
tion. 7% CNS disease accounts for only 5% of all
cases of extra-pulmonary tuberculosis.?

TBM means the infection of the meninges;
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the system of membranes which envelop the
central nervous system by MTB." The disease
occurs when subependymal or subpial tuber-
cles, also known as “Rich foci” seeded dur-
ing bacillemia of primary infection or dissemi-
nated disease, rupture into the subarachnoid
space.”™" Mycobacterium tuberculosis of the
meninges is the cardinal feature and the inflam-
mation is concentrated towards the base of the
brain.”® When the inflammation is in the brain
stem subarachnoid area, cranial nerve roots
may be affected. The symptoms will mimic
those of space-occupying lesions."* Blood-borne
spread certainly occurs, presumably by crossing
the blood-brain barrier; but a proportion of pa-
tients may get TB meningitis from rupture of a
cortical focus in the brain; an even smaller pro-
portion get it from rupture of a bony focus in
the spine.”

Individuals with increased risk for TBM in-
clude young children with primary TB and pa-
tients with immunodeficiency caused by ag-
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ing, malnutrition, or disorders such as HIV and
cancer.'® Most patients have no known history
of TB, but evidence of extrameningeal disease
(e.g., pulmonary) can be found in about half of
patients."”

TBM is typically a subacute disease.”> A pro-
dromal phase of low-grade fever, malaise,
headache, dizziness, vomiting, and/or personal-
ity changes may persist for a few weeks, after
which patients can then develop more severe
headache, altered mental status, stroke, hydro-
cephalus, and cranial neuropathies. Seizures
are uncommon manifestations of TBM in adults
and when present should prompt the clinician
to consider alternate diagnoses such as bacte-
rial or viral meningitis or cerebral tuberculoma;
in contrast, seizures are commonly seen in chil-
dren with TBM, occurring in up to 50% of paedi-
atric cases.'®"

Classic features of bacterial meningitis, such
as stiff neck and fever, may be absent. When al-
lowed to progress without treatment, coma and
death almost always ensue. In survivors of TBM,
neurologic sequelae may occur that include
mental retardation in children, sensorineural
hearing loss, hydrocephalus, cranial nerve pal-
sies, stroke-associated lateralizing neurological
deficits, seizures, and coma.*®

The diagnosis of TBM remains difficult as
its presentation is non-specific and may mimic
other causes of chronic meningoencephalitis.
Rapid recognition of TBM is crucial as delays in
initiating treatment are associated with poor
outcome. The laboratory diagnosis of TBM is
hampered by the low sensitivity of cerebrospi-
nal fluid microscopy and the slow growth of M.
tuberculosis in conventional culture systems.3

A recent diagnostic advance is Xpert MTB/
RIF, an automated rapid nucleic acid amplifica-
tion test for MTB endorsed by the WHO in De-
cember 2010. Xpert technology employs sealed
disposable cartridges that avoid contamina-
tion of testing equipment and requires minimal
technical training to operate.”'

Contrast-enhanced brain CT or MRI can help
support a diagnosis of TBM because of the high
frequency of abnormalities on initial presenta-
tion the most common findings in descending
order are meningeal enhancement, hydroceph-
alus, basal exudates, infarcts, and tuberculo-
mas.>*

The treatment of TB meningitis is isonia-
zid, rifampicin, pyrazinamide and ethambutol
for two months, followed by isoniazid and ri-
fampicin for a further ten months.? HIV-infect-
ed patients receiving treatment for TBM are
at risk for clinical deterioration after initiation
of antiretroviral therapy (ART) due to immune
reconstitution inflammatory syndrome (TBM-
[RIS). It is recommended to defer ART to 4-6
weeks after beginning anti-TB Medication.*?

CASE PRESENTATION

A 23-year-old female not married from rural
area, east of Baghdad presented to Al-Kindy
Teaching Hospital in Baghdad complaining
from headache, nausea, vomiting, fever, and
sweating of 2 weeks duration. On examination
neck rigidity, and upward plantar reflexes were
present. She diagnosed as a case of meningi-
tis. The patient level of consciousness started
to deteriorate quickly for which the patient is
transferred to the neurological department of
Baghdad Teaching Hospital at Medical City Di-
rectorate. A full medical history was taken and a
comprehensive physical examination was done.
Her past medical history was notified by a his-
tory of splenectomy before 3 years.

On investigation erythrocyte sedimentation
rate (ESR) and total white blood cells (WBC)
count were elevated. Spinal tap has been done
for her. Cerebrospinal fluid (CSF) examination
was done, the result showed total leukocytes
count was high 320 cells/mm3 with ,a lympho-
cytic cell predominance 70 cellsimm3, with el-
evated protein (180 mg/100 ml), and low glu-
cose(40 mg/100 ml). Part of the CSF sample was
send to tuberculosis referral laboratory at the
National Specialized Centre for Chest and Res-
piratory Diseases, CSF acid-fast smear was neg-
ative by direct smear microscopic examination.
But the diagnosis of TBM was confirmed by the
GeneXpert MTB/RIF assay to cerebrospinal fluid
(CSF). The detected tubercle bacilli was sensi-
tive to rifampicin. The patient was registered at
the National Specialized Centre for Chest and
Respiratory Disease outpatient clinic as a case
of extrapulmonary TB (TB meningitis).

Antitubercular chemotherapy was started
with 2 months as initial phase with 4 tablets
of combined fixed dose 4 drugs formula anti-
TB medication ( INH, rifampicin, pyrazinmaide,
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and ethambutol) HREZ followed by 10 months
continuation phase with 4 tablets of combined
fixed dose 2 drugs formula anti- TB medication
( INH and rifampicin) HR, steroid was used and
tapered during the initial phase antitubercular
chemotherapy. The patient condition started to
improve gradually and discharged from the hos-
pital within 2 weeks. The patient was doing well
with her medication after continuous follow up,
and showed a full improvement in her general
condition.

DISCUSSION

Fever and headache are the cardinal fea-
tures of tuberculous meningitis; confusion is a
late feature while coma bears a poor progno-
sis. Meningism is absent in a fifth of patients
with TB meningitis so high index of suspicion
is always needed even in absence of neck stiff-
ness. Patients may also have focal neurological
deficits.”**> The classical triad of meningitis;
fever, headache, and neck rigidity may not be
present in all patient with TBM,*® Our patient
has presented with these classical symptoms, in
addition to sweating. Later on, her level of con-
sciousness has deteriorated suddenly.

Among symptoms, the frequency of fever
in TBM has been reported to vary between 60%
and 95%.%” Seizures have been reported to occur
in TBM with variable incidence ranging from 17%
to 93%.2 On studying the CSF profile of patients
with TBM in 2013, Sarkar et al have found that
CSF sugar (mmol/L) was low 2.6 * 1.2 (0.8-6.5),
protein (mg/dL) was high 212.3 £ 275 (137-1440),
total leukocytes count /mm3 was high 484.7
1317 (5-6400), and lymphocytic pleocytosis
72.08 * 31.2/ mm3 (10-100).>° Similar findings
were also detected in our patient; lymphocytic
cell predominant CSF infiltration, elevated pro-
tein, and low glucose.

CSF acid-fast smear was negative in our pa-
tient by direct smear microscopic examination.
However, the diagnosis of TBM was confirmed
by the GeneXpert MTB/RIF assay to cerebro-
spinal fluid. TB is one of the most challenging
causes of meningitis to diagnose because of the
difficulties in rapidly identifying MTB in CSF sam-
ples. TBM should be strongly considered in any
patient presenting with symptoms and signs of
meningitis in regions with a high burden of TB
and in high-risk individuals in regions with lower

burdens of TB. Clinical, microbiologic, and radi-
ologic findings should be used conjunctively to
support a diagnosis of TBM. The Xpert MTB/RIF
assay provides the ability to rapidly diagnose
infection with MTB, although additional studies
are needed to define the sensitivity and specific-
ity for the diagnosis of TBM.**> When available,
the GeneXpert assay should be used immedi-
ately in CSF samples of patients suspected of
TBM as an adjunct to clinical algorithms to in-
crease the chance of a prompt diagnosis and
treatment.3® GeneXpert is highly specific diag-
nostic test for diagnosis of TBM, but negative
test does not rule out TBM. The diagnosis is still
made in combination clinical findings and other
biochemical and radiological investigations.?'
The World Health Organization recommends
the use of GeneXpert Mycobacterium tubercu-
losis (MTB)/rifampin (RIF) as initial test for diag-
nosis of TBM in comparison to microscopy and
culture.?

Poor sensitivity and a low positive predic-
tive value limit the use of smear microscopy for
acid-fast bacilli (AFB). Nucleic acid amplification
techniques have emerged as an effective diag-
nostic tool for rapid identification, early treat-
ment, and it associated with improved patient
outcomes. The GeneXpert MTB/RIF test is a
cartridge bases test which performs processing
of sample with real-time polymerase chain reac-
tion (PCR) not only for TB diagnosis but also it
detects of RIF resistance.?34

We started anti TB medication immediately
after reaching the diagnosis, that even in pre-
sumptive cases with negative Ziehl-Neelsen
(ZN) staining of CSF for acid-fast bacilli empiri-
cal treatment with anti-TB drugs is the standard
of care.” TBM is the most devastating conse-
quence of infection with Mycobacterium tuber-
culosis. Approximately a third of patients die
soon after presenting to hospital, and many of
those surviving are left with severe neurological
sequelae.?>3° Early diagnosis and treatment for
TBM have been shown in numerous studies to
be the best predictor of survival.® 374°

A microbiologically confirmed TBM diagno-
sis is rare in most laboratories, as in our case.
Ziehl-Neelsen microscopy staining of cerebro-
spinal fluid (CSF) is the most widely applied
rapid diagnostic technique; however, sensitiv-
ity for TBM rarely exceeds 20%.#' Liquid culture
techniques, including the mycobacterial growth
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indicator tube (MGIT; Bactec) and the myco-
bacterial observation drug susceptibility assay
(MODS) culture offer improved sensitivity over
solid culture, to a sensitivity of almost 60%.4

Several studies have reported successful use
of the Xpert MTB/ RIF test on extrapulmonary
samples, with overall sensitivities of over 80%
and specificity reaching 100%.4 Xpert MTB/
RIF test is able to rapidly confirm a diagnosis of
TBM with 59% sensitivity and 99% specificity.*®
Because CSF samples tend to be paucibacillary
compared to sputum.47:48

With the introduction of geneXpert assay,
there has been a huge change in the detection
time and more accuracy. It is proved to be high-
ly effective not only in the detection of tubercu-
losis but also in identifying rifampicin resistant
strains.*? Introduction of GeneXpert in the ini-
tial testing of tuberculosis is a game changer in
the detection of tuberculosis and in its manage-
ment since it can delineate rifampicin resistant
strains.>°

CONCLUSION

GeneXpert assay should be used immediately
in CSF samples of patients suspected of TBM
to increase the likelihood of early diagnosis and
treatment; however, negative test does not
rule out TBM.
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