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y:N: 538 7:Xe3il The common presentation of tuberculosis is common but uncommon presentation of tuberculosis is not
so uncommon. Mycobacterium tuberculosis can affect any part of the body, at any age and in any form.
Tuberculous meningitis (TBM) is a serious form of tuberculosis that affects meninges (coverings of brain and spinal cord) which
are responsible for many deaths . It is associated with high mortality and morbidity. The steroids appear to reduce mortality in
the patients of tuberculous meningitis, regardless of the MRC stage at presentation. Corticosteroids have been used as an
adjunct to anti-tuberculous drugs to treat patients with tuberculous meningitis ““*®. The present study has been undertaken to
evaluate the effects of short course, high dose of intravenous methylprednisolone (pulse therapy) versus intravenous
dexamethasone (in conventional dose) as an adjunct to anti-tuberculous treatment, on the clinical, biochemical and
radiological outcome in patients with tuberculous meningitis A total of 94 TBM patients were enrolled for this study. 49 TBM
patients as a case were given IV infusion of high dose methylprednisolone (1g/day for 5 days) and forty five TBM patients as
control were given IV dexamethasone in conventional dose (0.4mg/kg/day divided in 3-4 doses) along with antituberculous
therapy. Detailed clinical, biochemical, microbiological and radiological evaluation were performed and findings were
evaluated. TBM is considered as a serious extrapulmonary form of TB (Tuberculosis) and should arise suspicion in mind of
clinicians based on clinical findings for prompt diagnosis and treatments. In various studies it has been shown that
corticosteroids used for longer periods in TBM patients along with antituberculous drugs, were associated with reduced
mortality and morbidity but increased adverse effects. In the present study, methylpredisolone used as a pulse therapy showed
significant improvement in clinical profile, laboratory findings and radiological outcome.

KEYWORDS : Tuberculous meningitis (TBM), pulse therapy, steroids, incidence and prevalence, laboratory
parameters,

INTRODUCTION

The common presentation of tuberculosis is common but
uncommon presentation of tuberculosis is not so uncommon.
Mycobacterium tuberculosis can affect any part of the body, at
any age and in any form. Tuberculous meningitis (TBM) is a
serious public health problem in developing countries, as it
leads to significant mortality and residual neurological
morbidity. Despite India being an endemic country for TB,
data regarding clinical, laboratory and biochemical
parameters and final outcome of adult TBM patients is sparse.
Analysis of such variables in various countries has shown
association of various factors with prognosis of the disease
like age, stage of disease, level of consciousness, presence of
extra neural TB, isolation of mycobacterium tuberculosis from
CSE biochemical studies and hydrocephalous “?. The
availability of such data in high burdened developing country
like India may help in prediction of the prognosis of such
patients, and help in the early intervention of preventive
measures to improve the subsequent outcome of the patient.
Without antitubercular treatment, patients with tuberculosis
are likely to die sooner “*°.

Corticosteroids are cornerstone in the management of TBM*®,
Corticosteroids reduce the number of deaths and prevent
disabling neurological deficits in patients with TBM *'*?, The
steroid protocol followed by Thwaites' et.al. is widely used in
clinical practice. However, this fixed regime for IV steroids for
2-4 weeks requires a long hospital stay. Because TBM mostly
affects people from poor socio-economic backgrounds, many
of these patients cannot afford a long hospital stay. Here, we
followed a different protocol to rapidly taper IV steroids use in

patients with TBM. The objectives of present study were
planned to assess the clinical profile, laboratory value and
radiological features of adult TBM patients after intervention
as pulse therapy of IV methylprednisolone given for short
period (case), and their outcomes were compared with
dexamethasone group (control).

MATERIAL AND METHODS

This is a randomized controlled and interventional study.
Inclusion criteria...Two hundred and fifty patients,
diagnosed with tuberculous meningitis and admitted in the
Department of Internal Medicine, Rajendra Institute of
Medical Sciences (RIMS), Ranchi, Jharkhand, India from April
2019 to July 2020 were examined and after exclusion of 156
TBM patients, a total of 94 patients were included for this
study.

Exclusion criteria... Patients diagnosed with HIV, diabetes or
other immuno-compromised status, unable to perform
laboratories and radiological examinations, unwilling to be
included in the study with consent were excluded from the
study.

Data collection and interpretation

Out of total 250 patients, after exclusion of 156 patients on
aforesaid exclusion criteria, a total of 94 adult patients
diagnosed as TBM based on clinical criteria with consent were
enrolled for present study. All these patients fulfilled Thwaites'
index of scoring for TBM diagnosis *. Clinical staging (stage
1 to stage 3) of patients were done using medical research
council staging system *’. The patients were divided randomly
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into case (methylprednisolone) and control (dexamethasone)
groups. The case group included 49 TBM patients and control
group included 45 TBM patients. Detailed clinical history
including demographic data (age, gender), presenting
complains (fever, headache, vomiting, convulsions, altered
sensorium, visual impairment, focal weakness) and duration
of illness were recorded. Clinical examination of patients was
done and recorded.

Laborateries and radiological evaluations were performed
including hemogram, blood sugar, HbAlc, serum-Na+, K+,
Ca++ and Mg++, renal and liver function tests, urine
analysis, serological study, chest X-ray, electrocardiogram
and pregnancy test , before start of therapy. For CSF
examination, lumbar puncture with full aseptic precaution
was done and sent immediately to laboratory for analysis. For
radiological diagnosis contrast enhanced computed
tomography and magnetic resonance imaging (MRI) study (if
needed) were done. MRI has better resolution for infarct and
tuberculoma. The common brain imaging features in TBM

were basal exudate, tuberculoma, infarct and hydrocephalous
(1

Intervention

The 94 TBM patients, included in the present study were
divided into two gropus, methylprednisolone (N-49,case) and
dexamethasone (N-45,control) groups. The case was given IV
pulse therapy for five days and control was given IV
dexamethasone in conventional dose and their outcome were
evaluated and compared. Methylprednisolone was given as
lg/day IV infusion as pulse for five days. Vitals monitoring
were done every 30 min during infusion. Blood sugar and
serum electrolytes were done alternate day. Any
abnormalities detected were corrected accordingly.
Dexamethasone in control group was used as 0.4mg/kg/day
in 3-4 divided doses till sustained relief in patients' symptoms
were achieved.

After five days of treatments, clinical, biochemical and
radiological outcome between both groups of patients were
measured and findings were evaluated and analysed on
seventh day. Patients of both groups who exhibited sustained
improvement in clinical profile were discharged with oral
steroids in tapering dose for 4 weeks along with
antituberculous drugs and kept on regular follow up. Average
days of IV dexamethasone injection were more than nine

days.

Statistical Analysis

SPSS16 statistical software has been used for data analysis.
Kosmogorov-Smirnov test was used for coherence of normal
distribution of variables. Student t-test has used in pair wise
group analysis of continuous variables which were normally
distributed and data were represented as mean =+ standard
deviation. Mann Whitney U test was used in pair wise analysis
of continuous and ordinal variables, which were not normally
distributed, and the data were represented as median
(quarters of 25-75%), categorical data was compared using
Pearson's Chi square test and was represented as numbers-
percentages. P values less than 0.05 were considered
statistically significant.

RESULTS

Statistical analysis was done using SPSS version 16. P-value
of <0.05 was considered to be statistically significant.
Baseline characteristics of both groups at the time of
enrolment were comparable. There was no statistically
significant difference in demographic data, clinical profile,
laboratory findings and radiological parameters between
both groups (p-value > 0,05). After intervention in the
methylprednisolone group, significant improvement were
observed in clinical, biochemical and radiological profile in

the patients with reduced days of hospital stay.

Baseline characteristics of case and control groups at the time
of enrolment as presented in table-1, shows that the mean age
of case and control patients was 43.7 and 40.6 years
respectively. The case patients comprised 28.6% females and
71.4% males while the control groups of patients comprised
35.6 % female and 64.4% males. There was no statistical
significant difference in age and gender of both groups
(p>0.05).

The duration of symptoms in all TBM patients was more than 6
days with mean*+SD of 23.333+14.339 and 28.289+18.779
days in case and control respectively. The most common
symptoms in both groups were fever (87.8% &97.8%),
headache (93.9% & 99.0%), vomiting (79.6% & 77.8%),
convulsion (36.7% &42.2%), visual impairment (51% & 44.4%),
loss of weight (79.6%&80%) and altered sensorium
(91.8%&91.9%) respectively. Past history of TB was present in
36.7% and 37.8% and history of contact was present in 24.5%
and 20% respectively in case and control groups. However,
there were no statistically significant differences in the
symptoms, past history of TB and history of contact with TB
patients in both groups (p>0.05).

The cranial nerve palsy was present in 42.9% in case and
44.4% in control. In both groups, the 6" nerve was the most
commonly involved cranial nerve. Most of the patients were
presented in stage 3 with mean GCS score 8.225 and 7.756
respectively in case and control. Majority of the patients were
dependent for their needs at the time of admission with mRS
score 3-5.

Table-1. Baseline characteristics of TBM patients at the time
of enrolment of the study.

Variables Methylpredn|Dexameth| P-value
isolone asone
Group Group
(Case,N-49) |(Control, N
-45)
Demograp Age 43.694+18.0(40.578+15| 0.373°
hy (Mean=+SD)yea 86 402

IS

Male (N.,%)

35 (71.4%) |29(64.4%)| 0.468"

Clinical Duration of |23.333+14.3(28.289+18| 0.151¢
Profile Illness ( 39 779
Mean+SD)day
s
Fever (N, %) 43(87.8) 44(97.8) | 0.064"
Headache 46 (93.9%) | 45(100%) | 0.092"
(N, %)
Vomitting (N,%)| 39(79.6%) |35(77.8%)| 0.830"
Convulsion 18(36.7%) | 19(42.2% | 0.586"
(N, %)
Vision 25(51%) |20(44.4%)| 0.479"
Impairmen
(N, %)t
Weight Loss | 39(79.6%) | 36(80%) | 0.961"
(n,%)
Altered 45(91.8%) |41(91.9%)| 0.900"
Sensorium
(N, %)
Stage 2 4(8.2%} 3(6.7%) | 0.782°
of TBM [""3" 1" 45(91.8%) |42(93.3%)
(N, %)
GCS score [8.225 +2.275(7.756+1.9| 0.286
(Mean=+SD) 32
Paresis| Hemi | 22(44.9%) | 18(40%) | 0124"
(N,%) | Para 4(8.2%) 0 (0%)
Quadri 1(2%) 0(0%)
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Cranial Nerve | 21(42.9%) [20(44.4%)| 0.877"
Palsy (N, %)
Past History of | 18(36.7%) |17(37.8%)| 0.917*
TB (N, %)
History of 12(24.5%) | 9(20%) | 0.602"
Contact (N, %)
mRS 3 18(36.7%) |20(44.4%)| 0.566"
score 4 18(36.7%) [12(26.7%)
(N, %) 5 13(26.5%) |13(28.9%)

SD-Standard Deviation, TBM-Tuberculous Meningitis, GCS-
Glasgow Coma score, mRS- modified Rankin Score,@-
Student t-test, #-Chi Square test,

The patients with higher mRS score usually represented stage
3 of TBM and they were the sickest of the TBM patients.

On cerebrospinal fluid analysis, the mean CSF cell count in
case and control were 180.82 cells/mm°® and 199.84 cells/mm’
respectively. Mean CSF lymphocytes was 89 %, mean CSF
protein and sugar in case were 235.00 mg/dl and 31.31 mg/dl
respectively. The below table-2, shows that no statistically
significant difference was observed in CSF cell count,
lymphocytes, protein and sugar between two groups.

Table-2. The Laboratory findings at the time of enrolment

Variables Methylprednisol Dexamet| P-
one Group | hasone |value
(Case,N-49) | Group
(Control,
N-45)
CSF WBC 180.82 + 89.26 | 199.84 (0.417¢
Findings |count(cell/mm3) +134.34
Lymphocytes(%)| 89.00+9.57 [87.96+9./0.280
19
Protein(mg/dl) | 235.00+215.63 [246.13+2(0.591°
07.25
Sugar(mg/dl) | 31.31+11.06 [28.98+10/0.309°
.54

CSF-Cerebrospinal fluid, WBC-White Blood Cell count,@-
Student t-test,

On radiological analysis as presented in table-3, the CT/MRI
findings were suggestive of TBM in 73 (77.65%) patients (38
case 77.55% and 35 control 77.77%). Most common
radioimaging findings were basal exudates and infarcts.
However, statistically no significant differences were present
between them.

Table-3. Baseline radiological findings of TBM patients.

Variables Methylpred| Dexameth | P-
nisolone asone value
Group Group
(Case,N-49)|(Control,N-
45)
Radio Tuberculoma | 6(12.2%) 3(6.7%) | 0.359"
Imaging(no, Basal 20(40.8%) | 16(35.6%) | 0.600"
%) exudates
Hydrocephalo | 12(24.5%) | 8(17.8%) | 0.427"
us
Infarcts 23(46.9%) | 23(51.1%) | 0.686"

#-Chi Square test.

After intervention with IV methylprednisolone infusion as
pulse therapy for five days, significant improvement in clinical
profile, biochemical findings and radiological outcome were
observed and is presented in the table-4. The study revealed
statistically significant improvements in methylprednisolone
group in terms of clinical symptoms (fever, headache,
vomiting, convulsion, stage of TBM, GCS score) as well in CSF

and radioimaging findings as compared to dexamethasone
group (p<0.05). The study also showed better improvements
in vision impairment, sensorium, cranial nerve palsy and mRS
score in case groups in comparison to control groups, however
they were not statistically significant. No improvement was
observed in degree of paresis in either group.

The repeat radioimaging findings after intervention showed
statistically significant disappeance of basal exudates in
case groups but no statistically significant difference was
observed in number of tuberculoma, degree of hydrocephalous
and size of infarcts in both groups.

Table-4. Results of the Clinical profile, laboratory changes
and radiological findings after pulse intervention.

Methylpredni|Dexameth| P-
Variables solone asone value
Group Group
(Case,N-49) |(Control,N-
45)
Clinical | Fever (N,%) 7(14.3%) |15(33.3%) | 0.029**
Findings
Headache 9(18.4%) |24(53.3%) |0.000**
(N, %)
Vomitting 7(14.3%) |15(33.3%)|0.029*"
(N, %)
Convulsion 2(4.1%) |12(26.7%) | 0.002**
(N, %)
Vision 5(10.2%) |10(22.2%)| 0.112"
Impairment
(N, %)
Altered 6(12.2%) |14(31.1%)| 0.058"
Sensorium
(no,%)
Stage| 1 6(12.2%) 2(4.4%) |0.000**
of TBM| 2 30(61.2%) | 5(11.1%)
(N.%) 37 13(26.5%) | 38(84.4%)
Improvement [11.755+2.278/9.378+1.9|0.000%¢
in GCS score 46
(Mean+SD)
Paresis| Hemi | 22(44.9%) | 18(40%) | 0.183"
(N,%) | Para 4(8.2%) 0 (0%)
Quadri 1(2%) 0(0%)
Cranial Nerve| 10(20.4%) |13(28.9%)| 0.339"
Palsy (no,%)
mRS 2 25(51.0%) |27(60.0%) | 0.382"
score S S
(N.%) 3 24(49.0%) |18(40.0%)
CSF WBC 47.14+38.81(131.42+10| 0.000*°
Findings | (cell/mm’) 9.40
(Mea;liSD Lymphocytes(| 42.20+7.04 |70.84+7.8]0.000*®
%) 2
Protein(mg/dl)| 84.57+58.80 [185.71+17| 0.000*®
1.08
Sugar(mg/dl) | 52.59+7.55 |36.35+8.9|0.000*®
2
Radio |Disappearanc| 3(6.1%) |10(22.2%) | 0.024*"
Imaging e of Basal
(N, %) exudates

SD-Standard Deviation, TBM-Tuberculous Meningitis, GCS-
Glasgow Comma Scale, mRS- modified Rankin Score, CSF-
Cerebrospinal fluid, WBC-White Blood Cell count, *-
Statistically Significant, @-Student t-test, #-Chi Square test.

In the present study, the duration of intervention in case group
with IV methylprednisolone infusion for five days was
significantly lesser than the number of days (9+1.18 days)
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needed for IV dexamethasone infusion in the control group
(table-5). The study also revealed that, the patients of case
group were discharged from hospital only in mean 7 days
whereas control group needed 10 days (mean) to be
discharged, which represented statistically significant
reduction (p<0.05) in number of days of hospital stay after
intervention with pulse therapy in case group..

Among all the TBM patients included in the present study,
13.83% died during the study period. However, among the
deaths 4.25% happened within two days of admission and
another 3.2% patients died on the third days of admission.
Most of the deaths were because of patients presented in the
later stage of TBM. Five patients had disseminated
tuberculosis.

Table-5. Comparison of case and control after intervention.

Methylprednisolo | Dexamethasone |P-value
Variables ne Group Group (Control,N-
(Case,N-49) 45)
No. of IV 5+00 9+1.18 0.000*
days
(Mean =SD)
Duration of 7.28+1.96 10.00+5.36 0.001*°|
Hospital Stay
(Mean=SD)
No. of Deaths 6(12.2%) 7(15.6%) 0.642"

*- Statistically Significant, @-Student t-test,#-Chi Square
test. t-Mann Whitney U test

DISCUSSION

Tuberculosis is major global health problem and remains a
major public health issue in India. Mycobacterium
tuberculosis can affect any part of the body, at any age in any
way but when the brain is involved, the consequences are
devastating. Around 1 lakh such new cases appearing every
year around the world (2). In 2017, eight countries including
India, accounted for two-thirds of all TB cases “°.

Tuberculous meningitis that affects meninges of brain and
spinal cord, causing fever, headache, vomiting, altered
conscious level, visual impairment, convulsion, paresis, coma
and death(22). It is caused by infection with one of several
mycobacterial species that belong to mycobacterium
tuberculosis complex, which are responsible for tuberculosis
disease (TB). It is a form of extra pulmonary TB. It is diagnosed
clinically, with confirmation by microscopy and culture of
cerebral spinal fluids (CSF) or polymerase chain reaction
(PCR) test. The clinical outcome is often poor even when
patients with tuberculous meningitis are treated with
antituberculous drugs. Early diagnosis and prompt treatment
are the main determinants of a good outcome in patients with
tuberculous meningitis **.

The causes of disability and death in tuberculous meningitis
are multifactorial. The main pathological mechanism are
persistent or progressive rise in intracranial pressure with or
without hydrocephalus, involvement of the optic nerves or
optic chiasma leading to visual impairment, cranial
neuropathies, arachnoiditis, and vasculitis of the cerebral
blood vessels leading to stroke.

With the advent of newer antituberculous drugs- isoniazid,
rifampicin, ethambutol and pyrazinamide-are associated
with better survival. Reports of mortality rates vary from 20% to
32% and permanent neurological disability in additional 5-
40% of patients who survive tuberculous meningitis “*.

Corticosteroids are commonly used in addition to antituber-
culous drugs for treating patients with tuberculous meningitis.
Corticosteroids help to reduce inflammation of the surface of

the brain and associated blood vessels, thereby reducing
cerebral and spinal cord oedema and decreasing pressure
inside the brain(24,25), reducing inflammation of small blood
vessels and damage due to blood flow slowing to the
underlined brain tissue, thus reducing the disability and risk
of death. However, although corticosteroids may save the lives
of some patients who have severe tuberculous meningitis, they
may not necessarily improve their quality of life, as some
patients may survive but be left with severe disability,
rendering them bed ridden and highly dependent.

Pulse therapy is used as an intermittent intravenous infusion
of very high doses of corticosteroid over a short period ,with the
advantage of minimizing the adverse effects of conventional
corticosteroid therapy, to achieve a faster response and
stronger efficacy and to decrease the need forlong-term use of
systemic corticosteroids, which is associated with more
adverse effects like increased infection, gastrointestinal
bleeding, hypothermia, dyselectrolytemia, hyperglycemia,
hypertention”"***"***% They mediate their actions through
genomic and nongenomic methods *.

Methylprednisolone is an intermediate acting, potent, anti-
inflammatory agent with a low tendency to induce sodium and
water retention. Its biological half-life is 12-36 h, potency 1.25
times compared with prednisolone. Dexamethasone is a
floridated glucocorticoid, with a long half-life of 36-72 hrs. It is
6.7 times more potent than prednisolone with no sodium
retaining tendency .

In the present study, we found that IV steroids infusion days
can be reduced from Thwaites' protocol of 14 days in stage 1
and 28 days in stage 2 and 3. By reducing the total IV steroids
infusion days, overall hospitalisation days can be reduced.
The overall, IV steroiods days in methylprednisolone group
were mean five days and dexamethasone group were mean
nine days with reduced number of days of hospital stay, more
with case. It has also been found that after intervention as
pulse therapy, TBM patients' morbidity can be markedly
reduced with improvement in quality of life.

CONCLUSION:

From this study, it has been revealed that duration of IV
steroids days can be shortened with improvement in clinical,
laboratory and radio-imaging parameters with improved
quality of life of TBM patients and reduced days of hospital
stay by using pulse therapy of Methyl Prednisolone. The
strength of this study is that it provides a novel idea to use
steroids in TBM patients for shorter period, so that adverse
effect of long term use of steroids can be minimised. In both
groups mortality rate at the initial stage of reporting were
similar. But limitation of this study is that our study was of very
short period of time with small sample size. Long term study of
morbidity and mortality is the further suggested need.

For validation of this study, further large prospective studies
with larger sample size will be required for better evaluation,
so that TBM patients can be promptly diagnosed and better
managed.
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