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A B S T R A C T  

Objective: The aim of this study is to report the clinic-pathological profile of 
children with TBM and their treatment outcome. 
Methodology: A retrospective observational study was conducted in the 
Pediatrics Department over 6 months period. Medical records of children 
admitted with TBM from November 2017 to May 2018 were reviewed for data 
collection. Data regarding clinical presentation, laboratory investigations were 
recorded. Patients were treated with a standard ATT regimen, and their 
outcome was noted. The study was approved by hospital ethics committee. 
Data was entered in SPSS for statistical analysis. 
Results: Females were predominant 39 (55.7%) and age ranged from 4 months 
to 13 years in this study. Only 28 (42.0%) children were fully vaccinated and had 
BCG scar presence. Most TBM cases were of stage II 24 (42.8%) or stage III 29 
(42.8%). The frequent symptoms were fever 61 (87.1%), rigidity/irritability 35 
(50.0%), and seizures 26 (37.1%). WBCs count in CSF was found below 500 in 64 
(91.4%) children. There were 55 (78.5%) children with lymphocytosis and 14 
(20.0%) with polymorph nuclear cells. A CT scan was suggestive of TBM in 51 
(72.8%) children. Only 21 (30.0%) cases had a complete recovery whereas 17 
(24.2%) recovered with sequelae and 10 (14.2%) deaths were noted. 
Conclusion: TBM presents with a poor clinical and pathological state in the 
advanced stage of the disease, and the therapy outcome is also non-satisfactory 
with high mortality and sequelae posing constant challenges. 
Keywords; Tuberculous meningitis, clinical presentation, pathological findings, 
therapy outcome. 
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Introduction 

Tuberculous Meningitis (TBM) in pediatric population is 

quite challenging. The complications associated with 

TBM are seizures, developmental delay, cranial nerve 

palsy, and deranged IQ level. Despite the effective 

National TB Control Program, data regarding TBM is 

scarce in Pakistan. 

Tuberculosis (TB) is an infectious disease, that has 

shown significant morbidity and mortality, especially in 

children.1 Being a developing nation, Pakistan is included 

in the list of 30 high burden countries for TB and 

multidrug-resistant MDR-TB by the World Health 

Organization (WHO). Around 5.7 million people suffer 

from TB in Pakistan, with 260000 new cases occurring 

every year.2 In the world's underdeveloped regions, the 

incidence of tuberculosis ranges from 110 to 165 cases 

per 100,000 people, with tuberculosis meningitis 

accounting for up to 10% of these cases.3 
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Childhood TB is classified into two forms: i.e. 

Pulmonary Tuberculosis (PTB) and extrapulmonary 

tuberculosis (EPTB). EPTB usually presents as 

lymphadenopathy, pleural effusion, pericardial disease, 

ascites, joint and bone diseases, and meningitis. 4 Out of 

all, tuberculous involvement of the central nervous 

system (CNS) is not only common but also has a poor 

prognostic outcome in children. The neurological 

complications associated with TBM are seizures, 

developmental delay, cranial nerve palsy, blindness, 

deafness, impaired motor function, and a deranged IQ 

level.5 

Even today, due to the diverse clinical signs and 

symptoms, diagnosing every case of tuberculous 

meningitis (TBM) in the pediatric population is quite 

challenging for pediatricians.6 Despite the effective 

National TB Control Program, data regarding pediatric 

TBM is scarce in Pakistan. Children affected by TBM are 

at risk of developing various complications, resulting in 

lifelong disability.7 To prevent this phenomenon and 

ensure a better outcome, early diagnosis and prompt 

treatment are essential. We designed this study to assess 

the clinical, and laboratory findings of children with 

TBM and also evaluate their outcome in response to 

treatment. 

Methodology 

This study was conducted at the Children’s Hospital, 

Pakistan Institute of Medical Sciences (PIMS), where 

data was collected from November 2017 to May 2018, 

over a period of 6 months. The study was a retrospective 

observational trial based on medical records of 70 

children diagnosed with TBM who were admitted to the 

Children’s Hospital from January 2016 to December 

2017. CNS TB was confirmed in these patients by either 

microbiological laboratory or clinical criteria. The 

microbiologic and laboratory case definitions included; i) 

isolation of Mycobacterium tuberculosis (MTB) from 

cerebrospinal fluid (CSF), ii) cranial CT/MRI consistent 

with CNS TB, and iii) CSF findings consistent with TBM 

plus abnormal neurological symptoms and signs.   

Clinical criteria for confirmation of TBM were defined 

by abnormal neurological signs or symptoms and more 

than two of the elements such as the discovery of the 

adult source of contagious TB and/or presence of positive 

Tuberculin skin test (TST). To look for complications of 

disease and response to therapy, we contacted the parents 

and followed them up in the TB clinic. 

The stages of TBM were identified by the MRC staging 

system where stage 1 includes the prodromal phase with 

no neurological symptoms, stage 2 includes the signs of 

meningeal irritation with slight or no clouding of 

sensorium and minor or no neurological deficit. Whereas, 

stage 3 was labeled when there is a severe clouding of 

sensorium, convulsions, focal neurological deficit, or 

involuntary movements. 

At our hospital, both arms of children were examined for 

BCG scar, and those patients with immunization recorded 

on cards but absent BCG scars were considered partially 

immunized. Malnourishment was classified according to 

WHO charts with the help of weight for age criteria. 

Apart from detailed history and examination, a set of 

laboratory investigations was done in patients with TBM 

such as tuberculin test, CSF for biochemistry, microscopy 

and culture, gastric aspirate for gene expert. All cases 

underwent certain radiology investigations like chest X-

ray, CT-scan Brain, and/or MRI Brain. 

The children were labelled as category 1 cases in the TB 

clinic for cases receiving first antitubercular treatment 

(ATT). Whereas category 2, who had already completed 

ATT for either pulmonary or extra-pulmonary TB and 

later had a relapse. 

Those patients diagnosed with TBM, are treated with a 

standard ATT regimen. It includes daily doses of 

isoniazid (10-15mg/kg), Rifampicin (15-20mg/kg), 

Ethambutol (20mg/kg), Pyrazinamide (20-35mg/kg) for 

first 02 months of treatment. Rifampicin and isoniazid are 

then continued for the next 10 months. These drugs were 

given either orally or through a nasogastric tube. A 

glucocorticoid (Dexamethasone at 0.3-0.5mg/kg per day) 

is also given for 01 months of treatment and then taper 

off over 7-14 days. These drugs were provided by the 

National TB Control Programme (NTP) of Pakistan. The 

preparation was FDC with combinations of isoniazid, 

rifampicin, ethambutol, and pyrazinamide. 

The hospital's record room was used to collect data. 

Medical files were reviewed, and parameters like age, 

gender, weight, patient dwelling, socioeconomic status, 

history of contact, immunization, clinical presentation at 

admission along with their duration, stage of patient, and 

radiological and microbiological testing were entered on 

an especially designed questionnaire. Data was entered 

and analyzed in SPSS version 22.0. Using descriptive 

statistics, categorical variables were measured as 

frequencies and percentages. 
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Results  

Out of 70 patients, females were predominant in 39 

(55.7%) while the remaining 31 (44.3%) were males. The 

female to male ratio was 1.2:1. Age ranged from 4 

months to 13 years, with the majority of the cases above 

one year of age. Urban and rural distribution was equal 

(50.0%) in the study, while more than two-thirds of cases 

belonged to very poor to poor SES i.e., 20 (28.5%) with 

up to Rs. 10000/month and 28 (40.0%) patients having an 

income of Rs. 10000 to 25000/month. Only 22 (31.5%) 

belonged to lower-middle to middle-income strata with a 

monthly income of more than Rs. 25000/month. 

Approximately two-thirds of the cases (60.0%) were 

malnourished.Only 28 (42.0%) children were fully 

vaccinated and also had the presence of BCG scar. (Table 

I) 

Table I: Baseline Characteristics (n=70) 

 No of cases Age % 

Age (months)   

Up to 12 10 14.2% 

13 to 60 30 42.8% 

61 to 180 30 42.8% 

Gender   

Male 31 44.2% 

Female 39 55.8% 

Residence    

Urban 35 50.0% 

Rural 35 50.0% 

Socioeconomic status   

Up to 10000 20 28.5% 

10001 to 25000 28 40.0% 

Above 25000 22 31.5% 

Nutritional status   

Malnourished 42 60.0% 

Well-nourished 28 40.0% 

Vaccination status   

Complete done 28 40.0% 

Partial 11 15.8% 

Not done 31 44.2% 

BCG scar   

Present 28 40.0% 

Absent 42 60.0% 

Most of the TBM cases in the study were stage II 24 

(42.8%) or stage III 29 (42.8%) patients. The frequent 

symptoms were fever 61 (87.1%) followed by 

rigidity/irritability 35 (50.0%), seizures 26 (37.1%), 

headache 23 (32.8%) and vomiting 21 (30.0%).  Duration 

of these symptoms was between 1 to 3 weeks in 24 

(34.2%) children and more than 3 weeks in 31 (44.2%) 

cases. When different diagnostic tests were run, routine 

CSF was found suggestive of TBM in 64 (91.4%) cases. 

WBCs count in CSF was found below 500 in 64 (91.4%) 

children. Protein levels in CSF were below 100 in 29 

(42.8%) and between 100 to 200 in 21 (30.0%) cases. 

There were 55 (78.5%) children with lymphocytosis and 

14 (20.0%) with polymorph nuclear cells. The glucose 

level was below 10 mg/dl in 8 (11.4%) cases whereas 32 

(45.6%) patients had it between 40 to 80 mg/dl. CT scan 

was suggestive of TBM in 51 (72.8%) children, whereas 

MRI was found suggestive in 16 (22.8%) in whom it was 

conducted. On the gene expert test, there were 4 (5.7%) 

positive cases in this study. (Table II) 

Table II: Clinical and laboratory findings in the study 

(n=70) 

 No of cases Age % 

Stage of TBM (n=68)   

I 15 14.2% 

II  24 42.8% 

III 29 42.8% 

Symptoms (n=68)   

Fever 61 87.1% 

Vomiting 21 30.0% 

Rigidity 35 50.0% 

Seizures 26 37.1% 

Headache 23 32.8% 

Loss of appetite 12 17.1% 

Weight loss 6 8.5% 

Paresis 19 27.1% 

Duration of symptoms (n=68)   

Up to 1 week 13 18.5% 

1 to 3 weeks 24 34.2% 

More than 3 weeks 31 44.2% 

Gastric lavage 12 17.1% 

AFB smear in gastric lavage 6 8.5% 

CSF R/E (n=69)   

Suggestive 64 91.4% 

Non-suggestive 5 7.1% 

WBC count (n=69)   

< 500 64 91.4% 

> 500 5 7.1% 

Predominance (n=69)   

Lymphocytosis 55 78.5% 

Polymorphonuclear cells 14 20.0% 

Protein (n=69)   

< 100 29 41.4% 

100 to 200 21 30.0% 

> 200 19 27.1% 

Glucose (mg/dl) (n=69)   

< 10 8 11.4% 

10 to 40 29 41.4% 

40 to 80 32 45.6% 

CT scan (n=53)   

Suggestive 51 72.8% 

Non-suggestive 2 2.8% 

MRI brain (n=16)   

Suggestive 16  22.8% 

Non-suggestive 0 0.0% 

Gene Expert   

Positive 4 5.7% 

Negative 66 94.3% 
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The outcome of patients was assessed post-therapy. Only 

21 (30.0%) cases had a complete recovery after TBM 

whereas 17 (24.2%) recovered with sequelae. High 

mortality was noted in the study with 10 (14.2%) deaths 

whereas 22 (31.4%) cases were lost to follow-up. (Figure 

I) 

 Figure I: Disease outcome. 

There were a total of 17 (24.2%) cases that developed 

various sequelae. There were 7 (10.0%) children with 

paraplegia/hemiplegia, 4 (5.7%) had epilepsy, 3 (4.3%) 

children had mental retardation. Two (2.8%) cases 

developed blindness post TBM whereas 1 (1.4%) 

children had deafness.  (Figure II) 

 

Figure II: Distribution of disease sequelae (n=17) 

Discussion 

In this study, a poor clinicopathological profile of 

children with TBM was noted. The majority of the cases 

were in stage II and stage III of TBM. The outcome of 

patients post-therapy was also found quite compromised 

with only 30.0% of cases completely recovered and a 

similar proportion was lost to follow-up. The mortality 

was quite high and a significant number of children had 

recovery with sequelae. Evidence suggests that TBM is a 

childhood disease and is associated with severe 

morbidity.3 Despite the availability of effective 

chemotherapy, the tumor-blastoma virus's (TBM) 

ongoing devastation in both developed and developing 

countries is cause for concern. 

In the current study, the most frequent clinical symptoms 

were fever, irritability/rigidity, seizures, vomiting, 

headache, and loss of appetite. Initially, most children 

develop headache, fever, irritability, and vomiting in 

TBM.8 Bang et al also noticed similar clinical features in 

their cases of TBM with fever, headache, weight loss, 

fits, neck stiffness, and nuchal rigidity as most common. 9 

Similar findings on the clinical features of TBM have 

been reported by many others as well.3 The symptoms of 

TBM in this study are continuous with previously 

reported by various investigators.9,10 It is noteworthy and 

well documented that the clinical onset of TBM is mostly 

acute, sub-acute, or of a gradual nature.11 

The present study found the majority of cases having 

CSF findings suggestive of TBM, decreased WBCs and 

glucose levels, and a raised protein level as well as the 

predominance of lymphocytosis. Bang ND and 

colleagues also noted CSF confirmation in three-forth of 

their study cases, similar to the current study findings.9 A 

study by Rohlwink UK and colleagues also noticed CSF 

confirmation of TBM in close to half of their study cases. 

Though the definitive TBM diagnosis depends upon the 

detection of tubercle bacilli in the CSF, the abnormalities 

of TBM are well-differentiated in untreated patients.12    

The radiological confirmation with CT scan brain and 

MRI brain also confirmed the severity of the disease in 

the majority of the current study patients, and this was 

found in continuation with previous literature. CT or MRI 

brain reveals thickening of meninges and their intense 

enhancement, some cases present with ventricular 

enlargement, and many others are seen with 

hydrocephalus and infarcts, however, MRI clearly and 

better highlights the infarcts than CT image.3,13 Many 

other investigators have also reported the high utility of 

imaging with CT and MRI in children with TBM.14,15     

In this study, approximately one-third of cases recovered 

completely, while many were lost to follow-up, and the 

number of deaths and recovery with sequelae was also 

high.Similar outcomes of TBM patients have been 

witnessed before as well. It was reported that children 

diagnosed with an advanced stage of the disease have 

poor outcomes.13 Well and colleagues observed severe 

sequel in 19% of their cases and 13% mortality, which is 
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comparable to our findings.16  An Indian cohort study 

followed TBM children for up to 7 years after illness and 

discovered that 46% had poor school performance and 

behavioural issues, 22.0% had a neurological deficit, and 

15.0% had fits.17 Another study by Miftode et al also 

witnessed high rates of neurological deficits in their TBM 

cases.18  

In this study, the most frequent sequelae were 

paraplegia/hemiplegia, mental retardation, and epilepsy. 

Previous researchers have also established TBM sequelae 

as one of the main manifestations of the disease.19,20 

Since neurological deficit is one of the key outcomes of 

children after TBM, there is a need to develop strategies 

to alert parents and guardians and community healthcare 

workers in the country to pick early signs of TBM in 

suspected children.21 The way forward is to detect and 

treat TBM as early as possible, as late presentation in 

severe stages has severe morbidity, mortality, and 

neurological deficit.21 Another strategy could be to 

maintain the cohorts of the children with TBM and 

monitoring changes in their lives later on and preventing 

the severity of the side effects such as irritability, low 

quality of life, and dependencies. 

Conclusion 

This study highlights that TBM presents with poor 

clinical and pathological state in the advanced stage of 

the disease. The therapy outcome is also not satisfactory 

as high mortality rates and sequelae pose a constant 

challenge.  

This study has many advantages; First, a reasonable 

retrospective cohort of children with TBM was screened 

and analyzed. Secondly, a detailed review of their clinical 

presentation, diagnostics, and clinical outcome was 

quantified. The limitations of the study are built in its 

observational nature and retrospective visit of the medical 

records of children, however, keeping in view the 

importance of TBM, the advantages clearly outplay the 

limitations. 
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