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ABSTRACT 
Aim: The purpose of the study was to govern the incidence of various forms of tuberculosis and the status of BCG vaccination 
in children. 
Study design: A Cross-sectional study. 
Place and Duration of the Study: In the Pediatrics department of Jinnah hospital, Lahore for one-year duration from January 
2021 to December 2021. 
Methods: A total of 200 patients with various forms of tuberculosis were recruited who met the inclusion and exclusion criteria. 
A demographic profile including age, gender and hospital registration numbers is recorded. Informed oral consent was obtained 
from the parents of each child. BCG scar present or absent. Form of tuberculosis, pulmonary tuberculosis (fever> 14 days, 
ESR> 50, sputum positive for AFB, x-ray results), tuberculous meningitis (fever with focal neurological symptoms lasting longer 
than 14 days, CT results according to inclusion criteria, CSF pleocytosis), tuberculous lymphadenitis (detection of tuberculosis 
by histopathology on excisional lymph node biopsy), abdominal tuberculosis (fever longer than 14 days, previous weight loss 
and anorexia, mesenteric lymphadenitis, biopsy of the lesion suggestive of tuberculosis), description and labelling of the 
vaccinated and unvaccinated patient with the presence or absence of BCG scar. 
Results: During this period, 200 patients who met the exclusion and inclusion criteria were selected in the study. Of the 200 
patients included, 110 (55%) were males and 90 (45%) were females (Table 1), their age varies from 1 to 14 years, with 7.22 ± 
3.78 years of an average age. Out of 200 enrolled patients, the four most common types of tuberculosis were examined. Out of 
200 cases, 95 (47.5%) were pulmonary tuberculosis, 50 (25%) tuberculous meningitis, 35 (17.5%) tuberculous lymphadenitis, 
and 25 (12.5%) abdominal tuberculosis. Of the 200 patients enrolled, 85 (42.5%) were vaccinated (with BCG scarring) and 115 
(57.5%) were unvaccinated. 
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INTRODUCTION 
Tuberculosis is an infectious disease instigated by M. tuberculosis 
and is a serious health problem. It can affect any body system, but 
the most common organs involved are the lungs, brain, lymphatic 
system, abdomen, bones, and joints1-2. In the 20th century last 
decade, the numeral of tuberculosis -cases has augmented 
globally. Today, tuberculosis cases happen about 95% among the 
emerging world where AIDS/ HIV epidemics have the highest 
influence and where incomes are frequently lacking to adequately 
identify and treat these diseases3. Tuberculosis (TB) is currently 
the main reason of demise from a treatable infectious illness. The 
WHO guesses that in 2004 there were 9.1 million new tuberculosis 
cases (3.9 million of which were spread), although public health 
systems report only half of that number4. Prevention and treatment 
of TB in children is usually has less importance in countries where 
endemic of TB is common. Though, while childhood TB patients 
are hardly accurately documented, children subsidise significantly 
to the global burden of tuberculosis5. In Asia, fighting tuberculosis 
is a daunting challenge in low-income countries like Pakistan. 
Pakistan contributes 10% of the global burden of new TB cases6-7. 
Tuberculosis in children remains a serious public health problem, 
especially as severe forms of the disease are frequent and the 
accurate diagnosis of tuberculosis in children is associated with 
many difficulties8. The BCG vaccine is a key component of the 
Extended Immunization Program (EPI) in Pakistan and is 
administered at birth. However, the role of the BCG vaccine in 
preventing tuberculosis transmission among children and thus 
fighting tuberculosis remains controversial9-10. Numerous studies 
with BCG in various countries have shown that the protection 
provided by the BCG vaccine against tuberculosis disease ranges 
from 0% to 80%11. The aim of the study was to determine the 
frequency of various forms of tuberculosis and the status of BCG 
vaccination in children. 
 

METHODS 
It was a cross-sectional study conducted in the Pediatrics 
department of Jinnah hospital, Lahore for one-year duration from 
January 2021 to December 2021. Total of 200 children aged 2 to 
14 years who met the inclusion and exclusion criteria (Inclusion 
criteria: Patients of any type of tuberculosis as noted, both 
genders, 2-14 years old. 
 The clinical examination or clinical history of bronchial 
asthma (recurrent episodes of wheezing, especially nocturnal 
dyspnea and hyperinflated lung area on chest X-ray), cystic 
fibrosis (chronic productive cough, haemoptysis, growth retardation 
and 2 positive sweat chloride tests), diagnosed with encephalitis 
and acute bacterial meningitis (cases of encephalitis and acute 
bacterial meningitis already proven in the cerebrospinal fluid where 
the CSF culture has shown bacteria other than tuberculosis) were 
excluded. A demographic profile including age, gender and 
hospital registration number was recorded. Informed oral consent 
was obtained from the parents of each child. BCG scar present or 
absent. Various forms of tuberculosis, pulmonary tuberculosis 
(fever greater than 14 days, ESR> 50, positive sputum for AFB, X-
ray results), tuberculous meningitis (fever with focal neurological 
symptoms lasting more than 14 days, CT results according to 
inclusion criteria , pleocytosis of the cerebrospinal fluid), 
tuberculous lymphadenitis (histopathological examination of 
tuberculosis in a biopsy that excludes the lymph nodes), 
tuberculosis of the abdominal cavity (fever for more than 14 days, 
history of weight loss and anorexia, mesenteric lymphadenitis, 
biopsy of lesions suggestive of tuberculosis) were documented. 
The patient was marked as vaccinated and unvaccinated based on 
the presence or absence of BCG scar. The data was entered and 
analyzed using SPSS version 22.0. Age is presented as mean and 
standard deviation (SD). Gender and type of tuberculosis, e.g., 
pulmonary tuberculosis, tuberculous meningitis, tuberculous 
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lymphadenitis, abdominal tuberculosis, and vaccination status are 
presented as frequency and percentage. 
 

RESULTS 
During this period, 200 patients who met the exclusion and 
inclusion criteria were selected in the study. Of the 200 patients 
included, 110 (55%) were males and 90 (45%) were females 
(Table 1), their age varies from 1 to 14 years, with 7.22 ± 3.78 
years of an average age. The age of the patients was divided into 
three groups, i.e., <5 years, 6 to 10 years and 11 to 14 years. 90 
patients were <5 years of age, 80 patients were 6-10 years of age, 
and 30 patients were 11-14 years of age (Table-I).  
 
Table 1: Distribution of patients by age and gender 

Gender  Number  Percentage   

Male  110 55  

Female  90  45  

Total  200 100.0  

Age (Year) < 5  90 45  

6-10  80  40  

11-14  30 15  

 
 Out of 200 enrolled patients, the four most common types of 
tuberculosis were examined. Out of 200 cases, 95 (47.5%) were 
pulmonary tuberculosis, 50 (25%) tuberculous meningitis, 35 
(17.5%) tuberculous lymphadenitis, and 25 (12.5%) abdominal 
tuberculosis (Tab-II).  
 
Table-2: Frequency of various forms of tuberculosis  

Type   Frequency  Percentage  

Pulmonary TB  95 47.5  

TBM  50 25 

Tuberculous lymphadenitis  35  17.5 

Abdominal tuberculosis  25  12.5  

Total  200  100.0  

 
 We also analyzed the status of the BCG vaccination by 
checking the scar on the deltoid muscle. Of the 200 patients 
enrolled, 85 (42.5%) were vaccinated (with BCG scarring) and 115 
(57.5%) were unvaccinated (Table-III). 
 
Table-3: Frequency of BCG vaccination in patients 

Scar   Number  Percentage  

Present  85  42.5  

Absent  115  57.5  

Total  200  100.0  

 
 We also investigated tuberculosis type and vaccination 
status from 200 patients, which helped us determine if BCG had a 
protective role. Of 95 patients with pulmonary tuberculosis, 45 
(47.4%) were vaccinated (with scar BCG) and 50 (52.6%) were 
unvaccinated. Of the 50 patients with TB meningitis, 15 (30%) 
were vaccinated and 35 (70%) were unvaccinated. Of the 35 
patients with tuberculous lymphadenitis, 20 (57.1%) were 
vaccinated and 15 (42.9%) were not. There were 25 patients with 
abdominal tuberculosis, of which 5 (20%) were vaccinated and 20 
(80%) were unvaccinated (Table 4).  
 
Table 4: Percentage and frequency of several forms of TB in BCG non-
vaccinated and vaccinated 

Type  No.  Vaccinated 
(%)  

Non vaccinated  
(%)  

Pulmonary TB  95  45 (47.4)  50 (52.6)  

TBM  50  15 (30)  35 (70)  

Tuberculous lymphadenitis  35  20 (57.1)  15 (42.9)  

Abdominal  
tuberculosis  

25  5 (20)  20 (80)  

Total  200  85 (42.5)  115 (57.5)  

 

DISCUSSION 
Tuberculosis (TB) is an infectious ailment sourced primarily by M. 
tuberculosis. It mainly affects the lungs (pulmonary tuberculosis) 

but can affect any body system (extrapulmonary tuberculosis). 
Tuberculosis (TB) is currently the main reason of mortality from a 
treatable infectious disease13-14. The WHO estimations in 2004 was 
that there were 9.1 million new tuberculosis cases (3.9 million of 
which were spread), although public health systems report only 
half of that number15. BCG has been proven to provide high 
resistance to common and miliary forms of tuberculosis (80% of 
cases). In pulmonary tuberculosis, protection is much less (50% of 
cases)16. International studies show that the BCG vaccine is very 
beneficial in preventing childhood tuberculosis. Contrary to 
international data, local reports have shown controversy over the 
role of the BCG vaccine17. However, the effectiveness of the BCG 
vaccine has been heavily questioned. Studies of older children and 
adults showed 77% protection in the UK, only 14% in the southern 
US, and no protection in Madras18. The Birmingham study found 
that 62 of 108 cases (57%) received BCG and 336 of 432 (78%) 
controls received BCG. The estimated protective efficacy of the 
vaccines was 64% (95%, 43% and 77% confidence limits)19. 
Routine BCG vaccination in Asian infants provides useful 
protection against the development of tuberculosis in infancy. The 
study showed that the first dose of BCG vaccine had a strong 
protective effect against miliary and meningeal tuberculosis20. 
However, outcomes vary with the pulmonary form of the disease, 
with some showing a null effect and others close to 80%. In the 
study conducted at the Bahawal Victoria Hospital Pediatric Unit II 
in Bahawalpur, 76 of the 100 tuberculosis patients admitted during 
this period were vaccinated and 24 were unvaccinated21. Of the 35 
cases of pulmonary tuberculosis, 27 (77%) were vaccinated and 8 
(22.8%) were unvaccinated. The results of our study clearly 
showed that pulmonary tuberculosis is the most common and 
common form of tuberculosis in children compared to other 
studies. Since pulmonary tuberculosis is more common in 
vaccinated children, BCG prevention of pulmonary tuberculosis 
was not included in our study, but since meningeal tuberculosis 
and abdominal tuberculosis are less common in vaccinated 
children, BCG is more protective against meningeal tuberculosis, 
as does meningeal tuberculosis22-23. International data showing 
that BCG has a greater preventive effect in meningeal tuberculosis 
and less in pulmonary tuberculosis. Therefore, BCG vaccination 
was significantly associated with the reduction of extrapulmonary 
disease24-25. Data collection from one tertiary hospital was a 
limitation of the study and a larger study is needed to assess the 
actual effectiveness and preventive effect of the BCG vaccine. 
More work is needed on new tuberculosis vaccines that are equally 
effective against all forms of tuberculosis. Since tuberculosis is 
very common in our world, the BCG vaccine should be given right 
after birth. 
 

CONCLUSION 
Our study shows that the incidence of pulmonary tuberculosis is 
higher in all types of tuberculosis and that BCG protects against 
most forms of tuberculosis, especially meningeal tuberculosis and 
abdominal tuberculosis, but is less effective against pulmonary 
tuberculosis. 
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