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Abstract

Objective: Past decade has seen increase in cases of tuberculous meningitis (TBM) and
multidrug resistance in such cases. The mortality rate for a mismanaged TBM is very high
which increases manifold in presence of associated complicating factors. The present study was
thus planned to evaluate the prevalence of MDR-TBM and look for associated complicating
factors and carry out drug sensitivity pattern in all culture positive isolates.

Methods: One hundred cerebro-spinal fluid (CSF) samples from children clinically suspected of
having TBM were collected and processed for detection of Mycobacterium tuberculosis by
conventional methods like Ziehl-Neelsen (ZN) staining, Lowenstein- Jensen (L]) culture and
newer method like BACTEC 460 TB culture. Antimicrobial susceptibility was performed on all
culture positive isolates by BACTEC 460 TB system.

Findings: Twenty two cases could be diagnosed as definitive TBM based on BACTEC culture. Of
these 22 cases, six cases (27.3%) were positive by ZN staining and/or L] culture. Of all isolates
tested for drug sensitivity 18 were sensitive to all four drugs whereas 4 isolates were resistant
to more than one drug.

Conclusion: Since the prevalence of MDR-TBM is very high we conclude that all CSF samples
should be subjected to sensitivity testing to diagnose it at an early time and determine its
sensitivity pattern in view of its very high mortality.
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Introduction

Tuberculous meningitis (TBM) is one of the
most  severe  manifestations of extra
pulmonary tuberculosis (TB)[%2l. The relative
incidence of TBM has been reported to be
around 7-12% of all cases of tuberculosis and
it is relatively high during first five years of
lifel3l. From India it was seen in a previous
study that 16.46% of deaths in pediatric
wards were due to tuberculosis of various
types and TBM accounted for around 56% of
these cases!*l. There is paucity of literature
regarding the prevalence of bacteriologically
confirmed TBM worldwide and specially from
India. But in a recent study from India it was
seen that TBM still remains a major cause of
death and of neurological disabilities[>!.

In the era of Human Immunodeficiency
Virus (HIV) infection TBM has acquired added
significance specially the prevalence of
multidrug resistance has rose further
complicating the ongoing epidemic of HIVIel,
Factors contributing to high mortality in case
of TBM includes disseminated TB, HIV.
infection, delay in diagnosis and treatment
and absence of standardized protocols for the
management of multi drug resistance TBM
(MDR-TBM)I7l. Case fatality in cases of
untreated TBM is almost 100% and delay in
initiating treatment may leave permanent
sequelael27], In view of the manifold increased
mortality as a result of delay in diagnosing
MDR-TBM there is only a little margin for
error. Anti tubercular treatment (ATT) is
started on the presumptive diagnosis of TBM
based on clinical presentation, biochemical
and cytological evaluation of CSF, radiological
investigations and:the evidence of current or
past tuberculosis. Clinical response to ATT
also has been included as one of the criteria
to presumptively diagnose TBMIL But
recently few reports of multi drug resistance
in TBM have been documented though limited
to few case reports and only single case
series[910.11],

There is paucity of data regarding the
prevalence of definitive cases of TBM from
India and multidrug resistance in such cases,
hence the objective of the present study was
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to evaluate the prevalence of bacteriologically
confirmed TBM and to look for multidrug
resistance; other associated factors like HIV
infection in such cases to help the clinicians
about the newer challenges in the
management of such patients.

Subjects & Methods
This was a hospital based prospective
laboratory oriented observational study

conducted at the Mycobacteriology laboratory,
Maulana  Azad .=Medical College and
Department of Pediatrics at Lok Nayak
Hospital Delhi, India from 2004 -2005.
Selection.criteria: The study group included
children='between 6 months to 12 years
recruited into the study after an informed
consent’ was  obtained from  their
parents/guardians. They were presumptively
identified as TBM on the basis of clinical
suspicion by a set of diagnostic criteria as
follows.

¢ Clinical: Abnormal neurological signs and
symptoms e.g. fever and headache lasting
for more than 14 days (mandatory). Neck
stiffness, altered sensorium, focal deficit,
convulsions and vomiting (optional).

o Cerebrospinal (CSF) cytology and
biochemistry: Abnormal CSF cytology and
biochemistry. Pleocytosis (>10 leuco-
cytes/ml), elevated proteins (>80 mg/dl),
CSF glucose (<40mg/dl)

¢ Radiological: Abnormal CT study of the head
showing basal exudates, hydrocephalus,
infarcts or gyral enhancement.

e Others: Evidence of active extraneural
tuberculosis, history of contact, positive
Mantoux, response to antitubercular drugs.
All the children who satisfied the clinical

criteria with any one of the non-clinical

criteria were initially labeled as presumptive

TBM and were started on antitubercular

treatment.

Definitive diagnosis of TBM was made in
patients by isolation of the tubercle bacilli
from CSF either by direct microscopic
examination or Mycobacterial culture.
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Exclusion criteria: Patients showing
confirmatory evidence of alternative diagnosis
during course of their treatment were
excluded from study.

A complete physical examination including

a thorough neurological examination was
undertaken to detect the common features of
TBM. Lumbar puncture was performed in the
study patients using all aseptic precautions
and CSF was collected and aliquoted in
appropriate specimen bottles for various
investigations.
Laboratory investigations: One ml of CSF
was collected in a fluoride bottle for the
estimation of glucose and protein levels. The
sample was also sent for cytological
evaluation. Differential cell count was
performed on Giemsa stained smear.

Routine  bacteriological culture was
performed as per standard protocols. For
mycobacterial examination, the CSF was
processed with great care being taken to avoid
contamination or spillage.

Direct microscopy: CSF was centrifuged at
3000gx15 min. The sediment was used for the
preparation of smear and for culture.
Approximately 20 pl of the sample was taken
and was spread in an area of 2-3 cm. The smear
was air dried and then heat fixed. It was then
stained with Ziehl-Neelsen (ZN) stain and
examined under microscope (%X100).“All the
slides were examined by three independent
examiners to ensure the'accuracy. At least 300-
500 oil immersion fields were screened before
declaring it as negative,

Culture: Centrifuged deposit of CSF was also
inoculated on two bottles of Lowenstein-
Jensen (L]).culture media and BACTEC 12 B
vial medium. These inoculated media were
incubated at 37°C for up to 8 weeks. Cultures
were examined first after 4 days and
thereafter weekly till 8 weeks in L] medium
and in BACTEC 12 B vial medium, reading was
taken according to manufacturer’s instruction.
Positive growth on L] culture medium was
identified by typical colony morphology and
was confirmed by performing a ZN staining.
Positive Growth Index (GI) in BACTEC 12 B
vial medium was also confirmed by ZN
staining.

Drug sensitivity by BACTEC method: Drug
sensitivity was carried out by BACTEC 460 TB

system according  to manufacturer’s
directions. Following concentrations were
used: Streptomycin (STR) 2.0 mg/mlL,

Isoniazid (INH) 0.1 mg/mL, Rifampicin (RIF)
2.0 mg/mL, Ethambutol (EMB) 2.5 mg/mL.
The four first line drugs were reconstituted in
reconstitution fluid (RF). 0.1 mL of the
appropriate drug solution was injected into
labeled 12B vials which resulted into the
desired concentration of a drug in the
medium. This was followed by inoculation of
0.1 mL of bacterial suspension from a positive
12B vial with a GI'500-800. For control, the
bacterial inoculum was diluted 1:100 before
inoculation. The. inoculated 12B vials were
incubated:and read daily till the GI of the
control-reached >30. If the change in the GI (A
GI) of the vial containing drug reaches more
than 1% change in the GI of the control (A GI)
or if the Gl of the vial containing drug is more
than the GI of control it is taken as resistance
to this drug. If the GI of drug vial is less than
the GI of the control it is taken as susceptible.

Findings

The mean age of the study group was 4
(SD=1.2) years. Males comprised 48%
whereas females comprised 52% of the study
population (Table 1).

Table 1- Demographic details of the study
subjects

TBMi cases
(n=100)

Demographic profile

Mean (SD*) Age (year) 4.1 (1.2)
Male:Female 1:1.08
Mean Head size (SD) CM 49(2)
Mean Weight (SD) Kg 9(1.4)
Mean Height (SD) CM 78 (1)

F$TBM: Tuberculous meningitis
*SD: Standard Deviation
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Table 2- Clinical presentation of the study
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Table 3- Biochemical and cytological analysis

group
‘Clinical features T?iilgzs)es
Fever 82
Headache 42
Neck Stiffness 68
Convulsion 67
Cranial Nerve defect 73

F$TBM: Tuberculous meningitis
*SD: Standard Deviation

Most of the patients on admission presented
with fever whereas other common complaints
were neck stiffness, convulsion and headache
(Table 2).

On gross examination most of the CSF
samples were clear with turbidity being
present in only 8 (8 %) of the CSF samples. A
clot was detected in standing CSF in only 5
samples.

CSF studies: The biochemical analysis of the
CSF sample revealed features consistent with
tuberculosis meningitis (elevated CSF protein
and reduced glucose levels) in almost 50% of
the study subjects (Table 3).

Among the definitive cases of TBMuisolation
of Mpycobacterium tuberculosis: from CSF
through various methods was as follows:

ZN Smear: The sensitivity of direct
examination was very low being positive in
only 2 patients. These two CSF samples were
also positive for' L] culture and BACTEC
culture.

L] Culture: The conventionally performed L]
culture gave positive results in 6 patients only.
All these 6 patients were also positive on
BACTEC culture.

CSF BACTEC Culture and Drug Sensitivity:
The yield from this method was 22 %. All
these 22 positive growths were identified as
Mycobacterium tuberculosis. Out of these 22
samples, 18 samples (81.8%) were sensitive
to all the four drugs (RIF, STR, INH and EMB)
whereas multi drug resistance could be
detected in 4 (18.2%) samples. Two cases

of CSF of the study group
CSF cytology and TBMi cases
Biochemistry (n=100)
CSF proteins (>80 mg/dl) 52
CSF glucose (<40 mg/dl) 49
Pleocytosis 26

F$TBM: Tuberculous meningitis

were resistant to RIF and INH, one case was
resistant to RIF, INH, EMB whereas one case
was resistant to all.these four drugs.

On further -analysis of associated factors
with multidrug resistance it was seen that one
(25%) sample out of these 4 was HIV positive.
Amongst-the remaining three patients, one
patient also-gave previous history of anti-
tubercular treatment. Follow up data was
available for<19 of the 22 definitive cases of
TBM, 3 of the 4 MDR cases and 16 of the 18
cases were sensitive to all four drugs. Nine
patients who were sensitive to all four drugs
were discharged on ATT whereas 7 patients
(43.7%) succumbed to the disease. None of
the patients with MDR-TBM survived with
mortality in such cases being 100%.

Discussion

Present study evaluated the prevalence of
Mycobacterial detection in patients with
clinically suspected TBM and further tried to
determine the drug sensitivity pattern on all
culture positive samples. Thus only 22% of the
cases presumptively diagnosed as TBM could
be classified as definitive TBM based on case
definition.

ZN smear and L] culture conventionally
considered as the gold standard for the
diagnosis of TBM could detect Mycobacterium
tuberculosis from 6% of all suspected cases,
thus proved to be a highly insensitive method.
BACTEC cultures were positive in 22% of the
overall suspected cases. This is distinctly
higher yield than the L] cultures. Few other
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studies have also reported increased
sensitivity of BACTEC cultures in comparison
to L] cultures, especially on extra pulmonary
specimens and body fluids[2.131,

Tuberculous meningitis still continues to be
a serious childhood illness with a very high
incidence of morbidity and mortality.
Reported mortality from TBM ranges from 22-
27%(5141. More than 50% of the patients who
survive are left with permanent neurological
sequelael>14l. The prognosis in cases of
multidrug resistance is even worse.

Drug resistant TBM usually results from
inadequate  therapy initially or an
inappropriate, incomplete previous anti-
tubercular treatmentl(!5]. Presence of co-
morbid conditions like diabetes, HIV co-
infection, malnutrition, other immuno-
suppressive conditions further adds to the
complications. Though studies on TBM caused
by MDR organisms are limited incidence of
multidrug resistant tubercle bacilli is
increasing worldwidel7.9-111. We found almost
18% of the patients (4/22) had MDR-TBM
which is similar to another study from Indial®l,
On further analysis of the associated risk
factors it was seen that 2 patients had.the
presence of risk factors, one patient 25%
(1/4) must have taken an inappropriate’ ATT
whereas another patient of MDR-TBM was
HIV reactive. Statistical significance could not
be ascertained due to the small sample size.
Another limitation of the present study was
that other associated risk factors and outcome
in MDR-TBM cannot be conclusive because of
relatively small sample size.

Case fatality is<igher in cases of MDR-TBM
and management has to be individualized.
Patients have to be given 2nd line ATT to
prevent morbidity and mortality and prevent
further transmission of MDR-TBM. Hence all
TB meningitis isolates should be cultured and
antibiotic sensitivity pattern should be
determined. This will help in appropriate
management of the patients by optimizing the
therapy with second line anti-tubercular
drugs.

Conclusion

Since the prevalence of MDR-TBM as seen in
the present study and another study from
India is around 18% which is very high.
National level surveys involving much larger
sample size are needed to define the exact
magnitude of MDR-TB.
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