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Background: Tubercular Meningitis is an important life threatening manifestation of extra pulmonary
tuberculosis. It is quite common in the developing countries and can influence the socio economic
status as most of the cases occur in the working age group.

Aims and Objectives:

To study:

1. The clinico-pathological profile of patients with tubercular meningitis.

2. To assess the role of hyponatremia in relation to its incidence, impact and prognosis in tubercular
meningitis.

Materials and Methods: One year single centered observational study including 45 cases of
tubercular meningitis in a tertiary care teaching hospital in north eastern India.

Diagnosis of tubercular meningitis was based on CSF findings as per standard protocol.

Serum sodium was estimated on presentation and repeated based on the clinical status and a value <
135 mmol/L was diagnosed as hyponatremia.

Results and Observations: A male preponderance with a mean age of 31.97 years was observed with
a peak in the age group of 21 — 30 years. The average duration of symptoms was 3 weeks and fever,
headache, nausea, vomiting, seizures, altered consciousness and neurological deficits mostly cranial
nerve palsies are the usual presenting features. Clear to turbid fluid, elevated protein, decreased
glucose, increased ADA activity, lymphocytic pleocytosis were salient features in CSF which also
showed AFB in few samples and positive PCR for Mycobacterium tuberculosis DNA in a substantial
number of cases.

Hyponatremia, seen in 46.6% of cases had a bearing on the clinical severity but was statistically
insignificant in relation to mortality. Death was observed in 13.33% of total cases, 83.33% of which
had hyponatremia.

Conclusion: The study concluded with the inference that hyponatremia may be an important
prognostic indicator in relation to the severity of tubercular meningitis.
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unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

entity in 1836 (Green, 1836). TBM is one of the most common
clinical and neurological manifestations of extra-pulmonary

Tubercular meningitis (TBM) which accounts for 70-80% of
cases of neurological TB is still an important public health
problem in developing countries (Tandon et al., 1988, Green,
1836). The first description of clinical picture of tubercular
meningitis is credited to Scottish physiologist Sir Robert
Whytt. TBM was first described as a distinct pathological
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tuberculosis and remains a serious health threat in developing
countries (Berengeuer et al., 1992, Mishra and Kalita, 1996). It
generally develops after a breakdown of a small initial focus
(Rich focus) in the superficial cortex or leptomeninges. This
focus discharges caseous material into the cerebrospinal fluid
(CSF) (Rich and Mc Cordock, 1933). Such focus can
destabilize following years of quiescence due to advanced age,
trauma, malnutrition, chronic debilitation and immune
suppression. TBM can also result from miliary spread of the
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disease. With the emergence of HIV, an alarming increase in
TB is reported across the globe. There is a resurgence of
neurological TB worldwide, including the developing countries
(Kumar et al., 1997). Even with the modern anti-tuberculosis
treatment, neurological TB continues to have a high mortality
and morbidity rate, especially in children (Donald, 998).
Disturbances of sodium, intravascular volume, and water are
common in TBM. Hyponatremia occurs in 35- 65% of patients
with TBM (Singh et al., 1994, Narotam et al., 1994).In
patients with TBM, hyponatremia is an independent predictor
of death or severe disability (Singh ef al., 1994).

Aim: The aims of the study were

e To study the clinical profile of patients presenting with
TBM.

e To estimate the occurrence of hyponatremia in TBM.

e To determine the impact of hyponatremia in clinical status
in TBM.

e To know the prognosis of patients with hyponatremia in
TBM.

MATERIALS AND METHODS

The one year prospective, single centred observational study
was conducted in 45 patients suffering from tubercular
meningitis, admitted in the General Medicine ward of Silchar
Medical College and Hospital, Silchar, Assam, which is a
tertiary care teaching hospital in north eastern India. Necessary
institutional ethical committee permission was obtained.

Inclusion criteria

e Patients of either sex above 13 years of age suffering from
TBM.

Exclusion criteria

e Other infectious and non-infectious causes presenting with
similar features.

e Patients with age less than 13 years.

e Patient not giving consent.

Diagnosis of TBM was based on CSF cytology (pleocytosis
with predominant lymphocytosis), CSF biochemistry (glucose
less than half of the value of simultaneous blood glucose levels,
and increase in proteins), CSF-ADA estimation, detection of
acid fast bacilli (AFB) on direct smear examination by Ziehl-
Neelsen staining and CSF-PCR for DNA of M. tuberculosis
(Shariff and Vidya Pai, 2014). The diagnosis was supported by
history of contact, radiological evidence of tuberculosis,
positive Mantoux test, and fine needle aspiration of lymph
nodes suggestive of caseation and/or presence of AFB.
Diagnosis of hyponatremia was kept at serum sodium level
<135mEq/L. Serum sodium was assessed by ion selective
electrode method and was repeated on day 3 and in between or
after 10 days.

RESULTS

The period of study was from June 2014 to May 2015 and
included 45 cases of TBM. The age range varied from 14 to 63

years and mean age was 31.97 years. Maximum cases were in
the age group 21to 30 years. 29 of the cases were males and the
rest 16 were females. The average duration of illness was 3
weeks. Clinical presentation included fever in 36 (80%), nausea
and vomiting in 13 (29%) and headache in 29 (64.4%) patients.
Decline in awareness and altered sensorium was observed in 24
(53.3%) and seizure in 22 (48.8%) patients. All cases had
anorexia, malaise and fatigue. Neurological deficit was seen in
13 patients (28.89%) of whom 10 (22.2%) had cranial nerve
palsies and another 4(8.89%) had motor weakness which
included one case who had both.

symptoms

Fig. 1. The distribution of symptoms in patient with TBM

Poor nutritional status was observed in 34 (76%) patients. Past
history of TB was noted in 10(22.2%) cases, 8(17.78%) of
them had completed treatment while 2(4.44%) cases were on
medications. Enlarged lymph nodes were found in 7 (15.56%)
cases of which cervical and axillary were seen in 5 and 2 cases
respectively. The average temperature was 101.16° F + 1.54.

Glasgow coma scale

Table 1. The GCS score in TBM patients

GCS No. of patients % of Cases
13-15 15 33.33%
8-12 16 35.56%
3-7 14 31.11%

Neck rigidity and Kernig’s sign were observed in 38(84.44%) and 34(76%)
cases.
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Fig.2. The distribution of Neurological signs in patients with TBM
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Blood parameters suggest anaemia in 12(26.6%) patients and
the average erythrocyte sedimentation rate (ESR) was 46.33
AEFH. Hyponatremia was seen in 21 (46.66%) cases. The
mean value of serum sodium was 131.9mmol/l. 6(28.57%)
patients had sodium level <120 mmol/l, 12(57.14%) had
sodium between 121- 130mmol/l and remaining 3(14.28%) had
between131-135 mmol/l on the day of presentation.

Table 2. No. of patients with hyponatremia during the course of

illness
Sr.Na+ level Day 1 Day 3 Day 10
110-120 6 6 3
121-130 11 9 6
131-135 4 3 4

no. of cases

B hyponatremia
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age group

Fig. 3. Hyponatremia in different age group on day of

presentation
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Fig. 4. No. of cases having hyponatremia during the
course of illness

Numbers of patients with serum sodium level between110-120
mmol/l were 6 on presentation, 6 on 3" day of hospital stay and
3 on 10" day of stay. In this group 2 patients died on 5™ day. In
the other group with serum sodium level between, 121-130
mmol/l, 11cases were detected on presentation, 9 on day 3 and
on the 10™ day of stay, 6 were still having low serum sodium
level (121-130 mmol/l). 2 patients who had initial serum
sodium between 121-130 mmol/l, died during the course of
illness (on 7" and 11" day). Patients with sodium level between
131-135 mmol/l were 4 on the day of presentation, 3 on day 3
and 4 on day 10. One patient in this group died in the course of
illness. Mantoux test was positive in 27 (60%) cases whereas

fundoscopic examination revealed papilloedema in 11 cases of
whom 5 were associated with hyponatremia. Appearance of
CSF was clear in 35(77.77%), turbid in 10(22.22%) and
cobweb coagulam in 23 (51.11%) samples. All cases had
elevated CSF protein, with a mean value of 180.97+ 42.38
mg/dl. The overall range of CSF protein was from 110-300
mg/dl while most of the cases had in the range of 141 to 180
mg/dl. CSF analysis showed marked decrease in glucose levels
with the average CSF glucose being 41.96 + 11.39 mg/dl with a
standard deviation of 14.27. The average CSF ADA level was
16.57 + 4.46 U/L; with a standard deviation of 6.08. The range
varied from 6.23 —32.4 U/L.
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X axis represent serum sodium level and Y axis represent CSF ADA level.
Fig. 6. Relationship between S. Sodium and CSF ADA level

The value of R is 0.0455. Although technically a positive
correlation, the relationship between the variables are weak.
The value of R2, the coefficient of determination, is 0.0021. An
increase in CSF cell count with lymphocytic pleocytosis was
noted, with an average count of 194.78 cells/mm’ of CSF.
AFB was detected in 6 (13.33%) cases while another 18(40%)
showed positive results for DNA-PCR for M. Tuberculosis.
Abnormalities in Chest X-ray was noted in 14(31.11%) cases
of whom 11 had hyponatremia. Number of patients having
hyponatremia along with abnormal CECT findings were 10 of
whom 5 had basal meningeal enhancement and among the
remaining 5 cerebral oedema and infarcts were seen in 2 each
and hydrocephalus in the other. 6 patients died during the
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course of illness of whom 5 had hyponatremia. 2 cases died on
5™ day after admission and the remaining 4 died after 10 days
of hospital stay. The two patients who died on 5™ day of stay
had initial serum sodium level below 120 mmol/l (p> 0.05).

DISCUSSION

In the present study 42.2% of the cases were in the age group
21 -30 years, similar to that observed by Zafar e al. The mean
age of patients in the present study was 31.97 years which is
comparable to studies by Mishra, Kalita and Zafar et al. where
a mean age of 29.6 years was reported. Out of 45 cases, 29
(64.4%) were males and 16 (35.56%) females the male to
female ratio being 1.8:1. Tarakad S Ramachand in his review
of TBM stated that during adulthood, TB infection rates are
consistently higher for men than women with a male to female
ratio of 2:1. Studies by Kent, et al. reveal that most of the
patients present within 2 weeks of onset of symptoms which is
in contrast to the present study, where the average duration of
illness was 3 weeks. Zafar ef al. reported the mean duration of
illness as 29.13 days in their series. The present study revealed
a poor nutritional status in 76% of the patients which is similar
to the observation of Thwaites and Tran, who noted that,
malnutrition is one of the important factors responsible for the
increased prevalence of TBM in under privileged world. All
patients of the series presented with anorexia, malaise and
fatigue which is similar to the observations of Garg. Fever was
the main presenting symptom observed in 80% of the cases
which was similar to that of Zafar et al., who reported an
incidence of 82% in their series. Baheti et al., Zafar et al.
reported the incidence of headache in patients with TBM as
47.36% and 57% respectively whereas, in the present study
headache was observed in 64.4% of the cases. 29% of the cases
in the series presented with nausea and vomiting which was
similar to that of Illingworth who reported the same in 32% of
cases. Seizure was present in 48.8% of cases and similar results
(46.9%) were observed by Mishra and Kalita. The present
study showed 53.33% of the cases had a decline in the state of
awareness and conscious level, which was similar to the
observations made by Thomas MD et al. where the same was
observed in 52.6% cases. A much higher incidence of 66.7%
was noted by Zafar et al. Neck rigidity was present in 84% of
cases similar to Verdon et al. who reported the same in 76%
respectively. In the present series, cranial nerve palsies were
observed in 10 (22.22%) cases, which was similar to that of
Thwaites and Tran who reported an incidence of 22% in their
series. Among the cranial nerve palsies, involvement of
Abducens nerve is the commonest and found in 60% of cranial
nerve involvement which is comparable to the studies by
Keane who found cranial nerve involvement in 65% of the
patients. Singh ef al. in their study found motor weakness in 16
(34%) patients of whom 15 (94%) patients had hemiplegia and
lhad paraplegia whereas Shukla et al. observed hemiparesis in
23% of patients. In the present study, motor weakness was seen
in 4(8.89%) cases of whom 3 (75%) had hemiparesis and the
other one had left lower limb weakness while none developed
para-paresis. In the present study, tubercular lymphadenitis was
present in 7 (15.56%) cases of whom 5 had enlarged cervical
and 2 had axillary nodes. Goblirsch et al. in their study reported
lymphadenitis in 11% of patients of TBM.

In the present study hyponatremia was seen in 21 (46.66%)
cases of whom 6 (28.6%) had sodium level below 120mmol/I.
Anderson ef al. in their study found 49% of cases had
hyponatremia and identified it as a serious complication of
TBM. Narotam et al. observed hyponatremia in 62.5% whereas
Singh et al. reported the same in 35% of cases with TBM
respectively. The CSF was clear in 77.7% of cases in the
present series similar to the observation of Swash (22) where
the incidence was in 80% of cases. Gray and Discombe stated
that cobweb coagulam was very suggestive of TBM which is in
agreement with the present study. On evaluation of CSF
protein, a mean value of 180.97+ 42.38 mg/dl was observed.
The findings were similar to, Verdon et al., Mishra and Kalita
who observed a finding of 182 + 36.32 mg/dl, 179 + 21.2
mg/dl, respectively in their series. The range of CSF glucose
was found to be 20-74 mg/dl, with a mean value of 41.9 +
11.39 which was comparable to the observations of Kennedy.
The average cell was found to be 194.8 cells/mm’ of CSF.
There was lymphocytic predominance and the finding was
similar to that of Kennedy. In the present study, it was found
that the CSF ADA was significantly raised with a mean of
16.57 £ 4.46 U/L. Moghtaderi et al., Shariff and Vidya Pai
found high CSF ADA activity with mean value of 23.05 + 13.1
U/L and 16.324 + 0.0706 U/L respectively in their series.
Chacko et al. observed sensitivity of 44.5% for CSF-PCR for
M. Tuberculosis similar to the present study showing a
sensitivity of 40%. In the present study Chest X ray showed
abnormalities consistent with tuberculosis in 14 (31.11%)
cases, similar to that of Kennedy (32%) and Verdon et al.
(30%) respectively. 11(78.57%) out of the 14 cases with X-ray
abnormalities, presented with hyponatremia. However, these
observations could not be compared with other researchers due
to paucity of literature in this field. Abnormal CT findings were
noted in 10 cases, all of whom had hyponatremia. The
abnormalities included basal meningeal enhancement in 50%
of cases and cerebral oedema, infarct and hydrocephalus in the
rest. These observations could not be compared with other
researchers due to lack of works in this area.

According to Singh et al. the overall mortality was quite high
but was not entirely related to hyponatremia since multiple
factors plays a vital role in the ultimate outcome in TBM.
However mortality during the first 72 hours was strongly
related to hyponatremia. In patients with hyponatremia who
had survived beyond 72 hours, outcome was favourable with
fluid restriction. This would further support the need for
awareness for relatively high incidence of hyponatremia in
TBM, early diagnosis and appropriate fluid management.
Alarcon et al. in their study did not consider hyponatremia as a
significant predictor of mortality and morbidity. In the present
study, 6 patients died during the course of illness and 5 were
having hyponatremia. 2 of them with initial serum sodium
concentration between 110 — 120 mmol/l died on the 5™ day
and other two died on 7™ and 11™ day. One patient with initial
sodium between 131 -135 mmol/l died on the 11" day.
However, due to paucity of works in this field mortality
contributed by hyponatremia in TBM could not be compared
with studies by other researchers. Hence, final outcome in
relation to hyponatremia in TBM is a grey area for further
research.
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Conclusion

Tubercular Meningitis is an important life threatening
manifestation of extra pulmonary tuberculosis which is
common in the developing countries and influences the socio
economic status. A male preponderance in relatively younger
population was observed in which the average duration of
symptoms was 3 weeks and constitutional features with
seizures, altered level of consciousness, neurological deficits
are usual manifestations with variable positive chest
radiography and tubercular lymphadenits. CSF abnormalities
include cobweb coagulum with elevated protein, reduced
glucose, increased ADA activity and CSF pleocytosis with
lymphocytic preponderance, considerable positivity in PCR for
mycobacterial DNA and scanty AFB positivity. Hyponatremia
was seen in nearly half of the cases. Severe hyponatremia was
observed in more than a quarter of cases which persisted
beyond 3"day and had maximum clinical severity. Mortality
was observed in 13.33% of cases, most of which had sustained
hyponatremia. The study concluded with the inference that
hyponatremia may be an important prognostic indicator in
relation to the severity of tubercular meningitis and more
number of multicentric research works involving larger number
of patients are necessary in this field to establish a clear
relationship.

Limitation of this study

It was a short term single centred study including small
numbers of population.

Acknowledgement letter

The authors express their gratefulness to the Principal, Silchar
Medical College, Silchar and Professor and Head of the
Department of Medicine for their permission and
encouragement to carry out the work. They also express their
gratitude to the nurses, paramedics, and laboratory workers of
central composite laboratory, pathology, microbiology and
radiology department SMCH for their help and co operations.
Finally the authors are indebted to the patients and their
immediate relatives for their cooperation without which the
study wouldn’t have seen the light of the day.

REFERENCES

Alarcon F et al. 2013. Tuberculous meningitis: do modern
diagnostic tools offer better prognosis prediction? Indian J
Tuberc., Jan; 60(1):5-14.

Anderson NE, Somaratne J, Mason DF, Holland D, Thomas
MG. 2010. Neurological and systemic complications of
tuberculous meningitis and its treatment at Auckland City
Hospital, New Zealand. Journal of Clinical Neuroscience,
17: 1114-1118.

Baheti R, Laddha P, Gehlot RS. 2001. CSF - Adenosine
Deaminase (ADA) Activity In Various Types of
Meningitis. Journal, Indian Academy of Clinical Medicine,
Oct - Dec Volt 2(4): 285 - 287.

Berengeuer J, Moreno S, Laguna F, et al. 1992. Tuberculous
meningitis in patients infected with the human
immunodeficiency virus. New Eng J Med., 36: 668-672.

Chacko F, Modi M, Lal V, Prabhakar S, Rana SV and Arora
SK. 2010. Diagnostic efficacy of adenosine deaminase
levels in cerebrospinal fluid in patients of tubercular
meningitis: A comparison with PCR for Mycobacterium
Tuberculosis. Annuals of Neurosciences, Vol 17(3):22-29.

Donald PR. 1998. The epidemiology of tuberculosis in South
Africa. Novartis Found Symp., 217: 24-35; discussion
35-41.

Garg RK. 1999. Tuberculosis of the central nervous system.
Postgrad Med J., 75:133-140.

Goblirsch S, Bahlas S, Ahmed M, Brunetti E, Wallrauch C,
and Heller T. 2014. Ultrasound findings in cases of
extrapulmonary TB in patients with HIV infection in
Jeddah, Saudi Arabia. Asian Pac J Trop Dis., Feb; 4(1):
14-17.

Gray A and Discombe 1966. Clinical Pathology, Blackwen
scientific publication. Oxford, P - 285.

Green PH. 1836. Tubercular meningitis. Lancet, ii: 232-5.

Illingworth RS. 1956. Miliary and meningeal tuberculosis.
Lancet, ii: 646-9.

Keane JR. 2005. Multiple Cranial Nerve Palsies: Analysis of
979 Cases; JAMA Neurology: November, Vol.62, No.11.
Kennedy DH. 1979. Tuberculous meningitis. JAMA, 241:264-

268.

Kent SJ, Crowe SM, Yung A, Lucas CR, Mijch AM. 1993.
Tuberculous meningitis: a 30-year review. Clin Infect Dis.,
17: 987-94.

Kumar D, Watson JM, Charlett A, Nicholas S, Darbyshire JH.
1997. Tuberculosis in England and Wales in 1993: results
of National survey. Public Health Laboratory Service/
British  Thoracic  Society/Department  of  Health
Collaborative Group. Thorax, ;52: 1060-7.

Mishra UK, Kalita JK. 1996. Prognosis of Tuberculous
meningitis: A multivariate analysis. JNeurolSci., 137:57-61.

Moghtaderi A, Niazi A, RoyaAlavi-Naini, Yaghoobi S,
Narouie B. 2010. Comparative analysis of cerebrospinal
fluid adenosine deaminase in tuberculous and non-
tuberculous  meningitis.  Clinical =~ Neurology  and
Neurosurgery, 112 : 459-462.

Narotam PK, Kemp M, Buck R, Gouws E, van Dellen JR,
Bhoola KD. 1994. Hyponatremic natriuretic syndrome in
tuberculous meningitis: The probable role of arterial
natriuretic peptide. Neurosurgery, 34: 982-8.

Rich A.R, Mc Cordock H.A. 1933. The pathogenesis of
tuberculous meningitis. Bulletin of John Hopkins Hospital,
52:5-37.

Shariff M H and Vidya Pai. 2014. Cerebrospinal fluid—
adenosine deaminase ativity in tuberculous meningitis
cases. IJPBS, Volume (4) Issue (1)JAN-MAR:95-98.

Shukla R et al. 2008. Evaluation of cerebral infarction in
tuberculous meningitis by diffusion weighted imaging.
Journal of Infection, 57, 298-306.

Singh B, Garg RK, Singh MK, Verma R, Malhotra HS, Jain A,
Singh R, Kohli N, Phadke RV, Shukla R, Parihar A. 2012.
Computed tomography angiography in patients with
tuberculous meningitis; The British Infection Association.
Published by Elsevier Ltd.

Singh BS, Patwari AK, Deb M. 1994. Serum sodium and
osmolality changes in tuberculous meningitis. Indian
Pediatr., 31: 1345-50.



29601

Dr. Kallol Bhattacharjee et al. Focus into the Clinico-pathological profile of tubercular meningitis while probing the
determinant effects of Hyponatremia in assessing the clinical severity and outcome

Swash Michael, 1989. Hutchison's Clinical Method. 19th

edition: 368 — 372.

Tandon P.N, Bhatia R, Bhargava S. 1988. Tuberculous
meningitis. In: Harris AA, editor. Handbook of clinical
neurology (revised series). Amsterdam: Elsevier Science,
p.195-226.

Tarakad S Ramachand et al. 2003. Tuberculous Meningitis.
eMedicine.

Thomas MD, Chopra JS, Walia BN. 1977. Tuberculous
meningitis. A clinical study of 232 cases. J Assoc
Physicians India, 25: 633-39.

Thwaites GE, Tran TH. 2005. Tuberculous meningitis: many
questions, too few answers. Lancet Neurol., 4:160-70.

Verdon R, Chevret S, Laissy JP, Wolff M. 1996. Tuberculous
meningitis in adults: review of 48 cases. Clin Infect Dis.,
22:982-988.

Zafar Igbal Malik, Osama Ishtiag, NisarHussain Shah,
FaizAnwer, Haider Z. Baqai. 2002. Analysis and outcome
of 30 patients with Tuberculous Meningitis Pakistan J.
Med. Res., Vol.41 No.4.

kst sk skoskook



