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ABSTRACT

Objective; To determine frequency of BCG Vaccination in patients of tuberculous meningitis presenting at a
tertiary care hospital.

Study Design: Descriptive study.

Place and Duration of Study: This study was conducted at the Department of Pediatric Medicine, Services Hospital
Lahore from June 2016 to June 2017.

Materials and Methods; A total of 167 Patients were included in the study. Patients with Tuberculous meningitis
(TBM) less than 5 years of age were included. Patients having acute onset of encephalopathy and those with lumbar
puncture contraindicated were excluded from our study. Demographic bio data (patient name, father name, age,
gender, date of admission) was taken. After that complete history regarding presenting complaints and vaccination
were taken. Physical examination will be done. BCG scar ark was identified on examination. CSF examination,
Chest X-ray, CT scan brain was done from single laboratory. Tuberculin test was applied and interpreted by
experience pediatrician. Data was recorded on the specifically designed proforma.

Results; Of these 167 study cases, 106 (63.5%) were boys while 61 (36.5%) were girls. Mean age of our study cases
was 3.31 + 0.98 years. Mean duration of disease was noted to be 4.71 + 1.49 weeks. History of contact with index
TB patients was positive in 114 (68.3%) of our study cases, 68 (40.7%) were from rural areas and 99 (59.3%) from
urban areas and majority of them i.e. 90 (53.9%) belonged to poor families with majority of mothers i.e. 129
(77.2%) were uneducated. BCG vaccination was positive in 94 (56.3 %) of our study cases.

Conclusion; Our study results support the use of BCG vaccination as it has some protective role against TB. Very
high frequency of history of contact with positive index case was observed in our study. BCG vaccination was

significantly associated with gender, history of contact with index case and socioeconomic status.
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INTRODUCTION

Tuberculosis (TB) is one of the leading causes of
mortalities occurring due to infectious diseases all over
the world although there has been
dramatic advancements in the fields of diagnosis and
treatment’®. World Health Organization (WHO)
reported approximately 10 million new patients with
TB in 2010 and around2 million mortalities every year,
even though it is a curable infection*®. Tuberculous
meningitis (TBM) in generally more prevalent in
developing countries where it is more common in
different population subsets and increased proportion of
the human immunodeficiency virus (HIV) harbors the
onset of higher numbers of new cases’.

However in recent years tuberculosis is also commonly
seen in developed countries as a result of immigrations
of infected people ! because of escalation of violence
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in certain regions and also due to excessive use of
certain biological agents which favor TB spread.®°
Children are more vulnerable of all who are at
increased risk of suffering from TBM as a result of their
inability to combat the primary infection in their
lungs.” ® TBM is highly devastating infectious disease
having approximately 30% mortality rates in case of
most severe forms. Additionally other 50% of cases
who survive develop neurological sequelae even after
administration of appropriate intake of antibiotics.'* **
BCG (Bacillus Calmette—Guérin) is a vaccine against
tuberculosis that is prepared from a strain of the
attenuated (virulence-reduced) live bovine tuberculosis
bacillus, Mycobacterium bovis, The BCG vaccination
and its protective effect appears to vary according to
geography.BCG vaccination is recommended to be
given intradermally by a nurse skilled in the technique
after birth'> BCG is very efficacious against
tuberculous meningitis in the pediatric age group, but
its efficacy against pulmonary tuberculosis appears to
be variable. BCG seems to have its greatest effect in
preventing military TB or TB meningitis, so it is still
extensively used even in countries where efficacy
against pulmonary tuberculosis is negligible®.
Frequency of BCG vaccination was noted in 83.4% of
the Tuberculous meningitis children'* and in another
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study it was 57.4% of tuberculous meningitis paediatric
patients™.

This study was done to monitor the efficacy of BCG
vaccination in patients against tuberculous meningitis.
With lack of good clinical evidence on the subject and
the resulting practice variation additional data regarding
this is needed. Moreover there is no such data and no
clinical trials conducted on this issue is available here at
in our local population.

MATERIALS AND METHODS

A total of 167 Patients were included in the study.
Patients with Tuberculous meningitis (TBM) less than 5
years of age were included from department of pediatric
medicine Services Hospital, Lahore. Patients having
acute onset of encephalopathy and those with lumbar
puncture contraindicated were excluded from our
study.TMB was diagnosed as CSF showing
predominant lymphocyte pleocytosis >50cells/umm,
proteins > 60mg/dl, sugar < 2/3™ of blood level plus
supportive along with essential two or more present;
History of fever of two weeks or more, positive family
history of TB, tuberculin skin test of 10mm or more
with 5 TU of PPD, superficial adenitis of tuberculosis
etiology proved by histology/FNAC, positive
radiological evidence of TB in chest, CT scan evidence
of basal exudates and/or ventricular dilatation in CNS
TB. Demographic bio data (patient name, father name,
age, gender, date of admission) was taken. After that
complete history regarding presenting complaints and
vaccination were taken. Physical examination will be
done. BCG scar ark was identified on examination. CSF
examination, Chest X-ray, CT scan brain was done
from single laboratory. Tuberculin test was applied and
interpreted by experience pediatrician. Data was
recorded on the specifically designed proforma. Data
was analyzed with statistical analysis program (SPSS
version 20). Mean and standard deviation was
calculated for quantitative variables like age of the
patients. Frequency and percentages were computed for
qualitative variables like gender, history of contact with
TB patients and BCG vaccination status. Confounders
like age and gender were controlled by stratification.
Post stratification chi-square test was applied to see
their effect on outcome at 0.05 level of significance.

RESULTS

Of these 167 study cases, 106 (63.5%) were boys while
61 (36.5%) were girls. Mean age of our study cases was
3.31 + 0.98 years ranging from 2 — 5 years. Mean age
of boys was 3.23 + 0.95 years while that of girls was
3.46 £ 1.00 years (p= 0.141). Mean duration of disease
was noted to be 4.71 + 1.49 weeks. Mean duration of
illness in boys was 5.00 £ 1.62 weeks while in girls was
4.20 + 1.09 weeks (p=0.001).

Table No. 1: Stratification of BCG vaccination with
regards to gender. (n = 167)

BCG Vaccination
Gender Yes No P —value
(n=94) (n=73)

Male
(n=106) 49 57
Female 0.001
(n=61) 45 16

Total 167

Table No. 2: Stratification of BCG vaccination with
regards to age. (n = 167)

BCG Vaccination
Age groups Yes No P —value
(n=94) (n=73)
1-3Years
(n=99) 52 47
More than 3 0.268
Years (n=68) 42 26
Total 167

Table No. 3: Stratification of BCG vaccination with
regards to disease duration. (n = 167)

BCG Vaccination p_
Disease duration Yes No value
(n=94) (n=73)
Less than 4 weeks
(n=47) 30 17
4 — 8 weeks 0.231
(n=120) 64 56
Total 167

Table No. 4: Stratification of BCG vaccination with
regards to History of contact with TB patient.

Historv of BCG Vaccination
conta%:t Yes No P —value
(n=94) (n=73)

Yes

(n=114) > >
No 0.002

(n=53) 39 14

Total 167

Table No. 5: Stratification of BCG vaccination with
regards to residential status. (n = 167)

Residential BCG Vaccination p_
status es No value
(n=94) (n=73)
Rural (n=68) 37 31
Urban (n=99) 57 42 0.752
Total 167

History of contact with index TB patients was positive
in 114 (68.3%) of our study cases, 68 (40.7%) were
from rural areas and 99 (59.3%) from urban areas and
majority of them i.e. 90 (53.9%) belonged to poor
families with majority of mothers i.e. 129 (77.2%) were
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uneducated. BCG vaccination was positive in 94
(56.3%) of our study cases.

DISCUSSION

There exists controversy regarding protective efficacy
of BCG vaccination among children against tuberculous
meningitis (TBM). Various factors such as child age,
dietary habits, family status and positive index case in
the family play potential role in its protective efficacy
but there is limited data from our population on this
topic. So this study was done to ascertain protective
role of BCG vaccination in pediatric population with
TBM™.

Our study included a total of 167 children with
tuberculous meningitis meeting inclusion/exclusion
criteria of our study. Of these 167 study cases, 106
(63.5%) were boys while 61 (36.5%) were girls.
Masood et al *° reported equal distribution of male to
female gender but our study results have reported male
gender predominance. Nabukeera-Barungi et al *' also
reported 1:1 male to female ratio which is different
from our study results.

Tuberculous meningitis has traditionally been reported
to be more common in children of younger age
groups™. Mean age of our study cases was 3.31 + 0.98
years ranging from 2 — 5 years. Mean age of boys was
3.23 + 0.95 years while that of girls was 3.46 £ 1.00
years (p = 0.141).Nabukeera-Barungi et al*’ reported
mean age 32 months which is close to our study results.
Masood et al *also reported that majority of the TBM
patients were younger around 2 years of age which is
similar to our study findings.

Mean duration of disease was noted to be 4.71 + 1.49
weeks. Mean duration of illness in boys was 5.00 +
1.62 weeks while in girls was 4.20 + 1.09 weeks (p =
0.001). Our study results have indicated that majority of
our study cases i.e. 120 (71.9%) presented with
duration of 4 — 8 weeks of illness. Kumar et al *®
reported mean duration of disease to be 35.1 days
which is close to our study results.

History of contact with index TB patients was positive
in 114 (68.3%) of our study cases, 68 (40.7%) were
from rural areas and 99 (59.3%) from urban areas and
majority of them i.e. 90 (53.9%) belonged to poor
families with majority of mothers i.e. 129 (77.2%) were
uneducated. Masood et al* reported that 70.4 % of the
children with TBM had history of contact with TB
patients which is similar to our study results.

The reported efficiency of B.C.G. vaccine in prevention
of primary childhood or sputum positive adult
tuberculosis very widely but it is believed to offer
significant protection against hematogenous forms of
tuberculosis. BCG vaccination was positive in 94
(56.3%) of our study while a study conducted by
Nabukeera-Barungi et al'’ reported 50% BCG
vaccination in children with TBM which is close to our
findings. Masood et al *° reported 57.4 % patients with

TBM had BCG vaccination. Chavalittamrong et al*®
from Thailand reported 52.1% BCG vaccination in
children with TBM which is again in compliance with
our study results. Similar results have been reported by
Kumar et al*®,

CONCLUSION

Our study results support the use of BCG vaccination as
it has some protective role against TB. Very high
frequency of history of contact with positive index case
was observed in our study. BCG vaccination was
significantly associated with gender, history of contact
with index case and socioeconomic status.
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