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INTRODUCTIONINTRODUCTION

	 Tuberculosis is an important cause of morbidity 
and mortality that affected 10 million people in 2018 all 
over the world, with 44% of them in South-East-Asia.1 
Children 15 years of age or younger account for 11% of 
the global disease burden and 14% of the mortality.2,3 

	 Due to paucibacillary nature of the disease and 
difficulties in obtaining good quality samples, diagnosis 
of tuberculosis in children is challenging.4 Moreover, 
conventional investigations either have low sensitivity 
and specificity like chest radiography and smear mi-
croscopy, or are unavailable, difficult to perform, time 
consuming and costly like isolation by culture.5 

	 To overcome these problems WHO has rec-
ommended the use of rapid molecular diagnostic 
technique GeneXpert as a first-line investigation in the 
evaluation of tuberculosis in resource-poor countries.6 

	 The purpose of this study is to evaluate the 
performance of Genexpert in comparison with smear 
microscopy and MGIT culture in the diagnosis of tuber-
culosis in children and detection of drug resistant cases 
at HMC Peshawar. 

MATERIALS AND METHODSMATERIALS AND METHODS

	 This cross-sectional, descriptive study was carried 
out at Pediatric B Unit, Hayatabad Medical Complex, 
Peshawar from 1st January, 2019 to 31st December, 
2019. Data was collected on an Excel spreadsheet from 
the database of TBC Center, Hayatabad Medical Com-
plex, Peshawar after verbal consent from the concerned 
authority. All samples sent for GeneXpert analysis from 
patients 18 years old or younger were included in 
the study while those above 18 years were excluded. 
Non-probability, consecutive sampling technique was 
used. The data was analyzed with descriptive statistics 
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ABSTRACTABSTRACT

Objectives: To determine the performance of Genexpert in detecting Mycobacterium Tuberculosis in children compared 
with microscopy and MGIT culture and determining the sensitivity pattern of Mycobacterium Tuberculosis in children 
at Hayatabad Medical Complex, Peshawar. 

Study Design: This is cross-sectional observational study.

Duration and Place: This study was carried out from 1st January, 2019 to 31st December, 2019 at Pediatric B Unit, 
Hayatabad Medical Complex, Peshawar. 

Materials and Methods: Data was extracted from the database of TBC Center, Hayatabad Medical Complex, Peshawar. 
It was analyzed with descriptive statistics using SPSS Version 26 and the results were presented in figures.

Results: 274 patients were included in the study. 121 (44.16%) were females and 153 (55.84%) were males. The mean 
age was 9.77±3.92 years having a range of 1-15 years. 205 had pulmonary disease while 69 patients had extra pulmonary 
disease. Among those with pulmonary disease 97 were females and 105 were males. Among extra pulmonary cases 
24 were females and 45 were males. Smear microscopy was positive in 14 cases, culture was positive in 16 cases and 
Genexpert was positive in 37 cases. In the cases in whom tuberculosis was detected by Genexpert, 30 (24 females 6 
males ) had pulmonary disease while 7 patients (6 females 1 male) had extra pulmonary disease. Drug resistance was 
detected in one patient showing resistantance to Rifampicin, Isoniazid, Pyrazinamide and Ofloxacin and sensitivity to 
Ethambutol, Amikacin, Kanamycin, Moxifloxacin and Capreomycin. 

Conclusions: The performance of genexpert is far better than microscopy and culture for the diagnosis of tuberculosis 
in children and in detecting multidrug resistant disease. 
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using SPSS Version 26. Mean and standard deviation 
were calculated for numerical variables and frequency 
and percentages calculated for categorical variables. 
The results were presented in tables and figures.

RESULTSRESULTS

	 274 samples were included in the study. 121 
(44.16%) were from females and 153 (55.84%) from 
males (Table1).The mean age was 9.77±3.92 years 
having a range of 1-15 years(Table 2). 205 had pulmo-
nary disease while 69 patients had extra pulmonary 
disease (Table 3). Among those with pulmonary disease 
97 were females and 105 were males. Among extra 
pulmonary cases 24 were females and 45 were males. 
The samples used for analysis are shown in Table 4. 
In the cases in whom tuberculosis was detected by 
Genexpert 30 (24 females 6 males ) had pulmonary 
disease while 7patients ( 6 females 1 male) had extra 
pulmonary disease. Smear microscopy was positive 
in 14 cases and negative in 260 cases. MGIT culture 
was positive in 16 cases and negative in 258 cases. 
Genexpert was positive in 37 cases negative in 237 
cases ( Figure 10). Drug resistance was detected in 
one case (Figure 2). It showed resistance to Rifampicin, 
Isoniazid, Pyrazinamide and Ofloxacin and sensitivity 
to Ethambutol, Moxifloxacin, Amikacin, Kanmycin and 
Capreomycin.

DISCUSSIONDISCUSSION

	 In this cohort of 274 samples, smear microscopy 
detected 14 (5.10%), and culture detected 16 (5.90%) 
while GeneXpert detected MTBC in 38 (13.86%) of cas-
es showing two and a half fold higher rate of positivity. 
One study reported a cohort of 245 samples in which 
smear microscopy detected 85 (34.7%) and culture 
detected102 (41.6%) while GeneXpert detected MTBC 
in 111 (45.3%).7 This study also shows a trend similar 
to that in our study. In our study in 244 smear negative 
samples MGIT culture came positive in 7 (2.86%) cases 
while Xpert MTB detected 24 ( 9.83%) cases. Another 
study showed MGIT detected 12.1% and Xpert detected 
48.6% smear negative cases.8 This finding is similar to 
our findings. Other studies have also found Genexpert 
to be more sensitive than acid-fast bacilli smear and 
culture in detecting both pulmonary and extrapulmonar 
y tuberculosis in children.9,10 

	 In our study 69 (25.18%) samples were from pa-
tients with suspected extrapulmonary tuberculosis. This 
type of disease can occur with or without pulmonary 
disease and is quite common in pediatric age gruop.11 
Santiago-Garcia B and colleagues reported extrapul-
monary tuberculosis in 17.7% of their study cohort.12 
Smear microscopy was negative in all samples, MGIT 
culture was positive in 4 (5.79%) while Xpert MTB/RIF 
in 7 (10.14%) in our study. Raizada N and colleagues 
have reported positivity rates for microscopy, culture 
and GeneXpert  as 12.88%, 15.82% and 20.59% re-

Figure 1. Microscopy, Culture and Genexpert Result

Figure 2. RRDR Result

Table 1. Distribution by GenderTable 1. Distribution by Gender

Gender Frequency Percentage
Male 153 55.84%

Female 121 44.16%

Total 274 100%

Table 2. Distribution by AgeTable 2. Distribution by Age

Age in years Frequency Percentage
1 2 0.7%
2 9 3.2%
3 8 2.9%
4 13 4.7%
5 17 6.2%
6 17 6.2%
7 19 6.9%
8 23 8.4%
9 11 4.0%

10 26 9.5%
11 16 5.8%
12 21 7.7%
13 29 10.6%
14 31 11.3%
15 32 11.7%

Total 274 100%
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Table 3. Disease Type.Table 3. Disease Type.

Disease Type Frequency Percentage
Pulmonary Tubercu-

losis
205 74.81%

Extra pulmonary 
Tuberculosis

69 25.19%

Total 274 100%

Table 4. Type of Samples UsedTable 4. Type of Samples Used

Sample Frequency Percentage
Sputum 142 51.82%

Gastric Aspirate 29 10.58%

Pus 22 8.02%

CSF 19 6.93%

Tissue Biopsy 19 6.93%

Peural Fluid 16 5.83%

Ascitic Fluid 6 2.18%

Broncho Alveolar 
Lavage

6 2.18%

Gastric Lavage 6 2.18%

Urine 3 1.08%

Bronchial Aspirate 2 0.72%

Lymph Node 1 0.36%

Bone 1 0.36%

Synovial Fluid 1 0.36%

Pericardial Fluid 1 0.36%

Total 274 100.00%

spectively.13 These studies provide evidence for better 
performance of GeneXpert MTB/RIF in extrapulmonary 
disease in pediatric patients.

	 In this study GeneXpert MTB/RIF detected one 
extensive drug resistant case of pulmonary tubercu-
losis which was resitant to Rifampicin, Isoniazid, Pyra-
zinamide and Ofloxacin but sensitive to Moxifloxacin, 
Amikacin, Kanamycin, Capreomycin and Ethambutol. 
The usefulness of GeneXpert MTB/RIF in detecting drug 
resistant tuberculosis in children has been documented 
by many studies.13,14,15,16 

CONCLUSIONCONCLUSION

	 Our study shows the fact that genexpert has high-
er positivity rate and better performance in diagnosing 
both pulmonary and extrapulmonary tuberculosis and 
in detecting drug resistant cases in children.
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