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Abstract: Background: Pulmonary tuberculosis (PTB) remains a significant 

health issue in children. Early and accurate diagnosis is critical but challenging, The 

GeneXpert test, a rapid and accurate molecular diagnostic tool, has improved TB 

detection by identifying Mycobacterium tuberculosis and resistance to rifampicin 

within hours. Aim of the study: This study aimed to assess the role of the GeneXpert 

test in diagnosing pulmonary tuberculosis in clinically suspected pediatric cases. 

Methods: This cross-sectional observational study was conducted in the department 

of pediatrics, Sir Salimullah Medical College Mitford Hospital, Dhaka, Bangladesh 

from March 2021 to August 2022. In this study, 280 pediatric cases, all under 12 

years old and clinically suspected, were enrolled using purposive sampling. 

Diagnostic tests, including chest X-ray, Mantoux test, microscopy of sputum or 

gastric aspirate, and GeneXpert, were conducted to validate the clinical diagnoses. 

Data analysis was carried out using the SPSS version 23.0 program. Results: In our 

study, the GeneXpert test demonstrated high sensitivity (96.79%), effectively 

identifying true positives, but had moderate specificity (51.61%), resulting in more 

false positives. The positive predictive value was 71.56%, and the negative predictive 

value was 92.75%, indicating higher accuracy in correctly identifying true negatives. 

Overall, the test achieved an accuracy of 76.79%, showing it reliably determined the 

disease status in most cases. Conclusion: GeneXpert test is an effective diagnostic 

procedure for detecting pulmonary tuberculosis in clinically suspected pediatric 

patients. It shows high sensitivity and moderate specificity in diagnosing pulmonary 

tuberculosis in clinically suspected or presumptive pediatric cases. 
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INTRODUCTION 
 Tuberculosis (TB) remains a prominent health 

issue, particularly in children who often face diagnostic 

challenges due to non-specific symptoms and difficulty 

in obtaining high-quality sputum samples [1]. 

Diagnosing childhood pulmonary tuberculosis (PTB) is 

challenging due to several factors, including the low 

bacterial load associated with the disease, difficulties in 

collecting adequate sputum samples, limitations of 

current diagnostic tests, and the similarity in respiratory 

symptoms with those seen in Human Immune Deficiency 

Virus (HIV) infections [2]. The World Health 

Organization (WHO) supports using the Xpert MTB/RIF 

test as a primary diagnostic tool for TB in children [3]. 

The GeneXpert MTB/RIF test, a molecular diagnostic 

tool, has become an essential tool for detecting 

Mycobacterium tuberculosis in pediatric cases. Unlike 

traditional diagnostic methods like sputum microscopy, 

which is less sensitive in children, the GeneXpert test 
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provides an efficient, rapid alternative that detects TB 

DNA using real-time PCR within approximately two 

hours [4]. The GeneXpert test has transformed pediatric 

TB diagnostics by offering high sensitivity, even in 

samples with low bacterial counts, which is common in 

children’s respiratory samples [5]. This attribute is 

particularly beneficial, as pediatric TB cases often 

present with extrapulmonary or paucibacillary disease, 

making traditional methods less effective. In addition to 

detecting TB, the GeneXpert test identifies rifampicin 

resistance, a marker for multidrug-resistant TB (MDR-

TB), which is critical for timely intervention in affected 

children [6]. In high-burden settings, the use of the 

GeneXpert test is precious, as it requires minimal 

processing and can be deployed in decentralized clinics, 

improving accessibility to accurate diagnostics [7]. For 

instance, studies have shown that the test’s integration 

into routine diagnostics significantly increases TB 

detection rates in children compared to conventional 

microscopy [8]. The test has been endorsed by the World 

Health Organization (WHO) as a primary diagnostic tool 

for pediatric TB due to its high diagnostic accuracy, 

which surpasses that of traditional methods [9]. 

However, the GeneXpert test is not without limitations. 

Its higher cost and need for specialized equipment have 

posed challenges for widespread implementation, 

particularly in resource-constrained regions [10]. 

Additionally, while the test is highly accurate for 

pulmonary TB, its sensitivity may decrease in very 

young children or cases of extrapulmonary TB, 

necessitating the use of additional diagnostic tools [11]. 

This study aimed to assess the role of the gene 

GeneXpert test in diagnosing pulmonary tuberculosis in 

clinically suspected pediatric cases. 

 

METHODOLOGY 
This was a cross-sectional observational study 

that was conducted in the Department of Pediatrics 

(OPD), Sir Salimullah Medical College Mitford 

Hospital, Dhaka, Bangladesh from March 2021 to 

August 2022. A total of 280 pediatric cases, all clinically 

suspected and under 12 years of age, were enrolled as 

study subjects. Sample selection was conducted using 

convenient purposive sampling. 

 

Inclusion criteria: 

• Age within 12 years. 

• Fever and cough for more than two weeks. 

• Contact with TB patients within one year. 

 

Exclusion criteria: 

• Age over 12 years. 

• Children already undergoing treatment for 

tuberculosis. 

• Children who did not complete the required 

investigations. 

 

The entire intervention adhered to the principles 

of human research outlined in the Helsinki Declaration 

[12] and complied with current regulations and the 

General Data Protection Regulation (GDPR) [13]. 

Written informed consent was obtained for all study 

participants before data collection. Diagnostic 

procedures including chest X-ray, Mantoux test, 

microscopy of sputum or gastric aspirate, and GeneXpert 

were performed to confirm clinical diagnoses. Data 

analysis was conducted using the SPSS version 23.0 

program. 

 

RESULT 
In this study, the largest group of cases (44.3%) 

was in the 5-10 years age range, followed by 30.7% in 

the more than 10 years age group, and 25% in the less 

than 5 years group. Most participants were female 

(54.6%), with males comprising 45.4%. Additionally, 

47.9% of cases were from middle-class families, and 

37.9% were from lower-class families. The clinical 

status of our participants showed that everyone in the 

study experienced fever and cough. Weight loss was 

observed in roughly 85% of cases, while poor appetite 

was found in about 38.2%% of the cases. In this study, 

out of 211 cases, 151 were true positives for both 

GeneXpert and clinical diagnostic findings, while 60 

were false positives, clinically negative yet GeneXpert 

positive. Among 69 clinically negative cases, 59 were 

true negatives with corroborating GeneXpert results, but 

10 were false negatives, being GeneXpert negative 

despite clinical positivity. These figures can be employed 

to calculate important performance metrics such as 

sensitivity, specificity, and predictive values for the 

GeneXpert test. The GeneXpert tests demonstrated a 

high sensitivity of 96.79% and a moderate specificity of 

51.61%. The positive predictive value was 71.56%, and 

the negative predictive value was 92.75%. The overall 

accuracy of the GeneXpert test was 76.79%.  
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Figure 1: Socio-demographic data 

 

Table 1: Clinical characteristics 

Findings n % 

Fever 280 100% 

Cough 280 100% 

Poor appetite 107 38.2% 

Weight loss 239 85.4% 

History of contact 77 27.5% 

Hemoptysis 56 20.0% 

 

Table 2: GeneXpert and other clinical diagnostic 

findings 

Methods GeneXpert Total 

+ve -ve 

Clinical +ve 151 60 211 

-ve 10 59 69 

Total 161 119 280 

 

Table 3: Sensitivity, specificity, and accuracy of 

GeneXpert tests 

Statistic Value 95% CI 

Sensitivity 96.79% 92.68-98.95% 

Specificity 51.61% 42.47-60.68% 

Positive LR 2.00 1.66-2.40 

Negative LR 0.06 0.03-0.15 

Disease prevalence  55.71% 49.68-61.62% 

Positive PV 71.56% 67.68-75.16% 

Negative PV 92.75% 84.16-96.86% 

Accuracy 76.79% 71.39-81.60% 

LR: Likelihood Ratio, PV: Predictive Value 

 

DISCUSSION 

In this study, the largest group of cases fell 

within the 5-10 years age range, followed by nearly one-

third in the more than 10 years age group and one-fourth 

in the less than 5 years group. A similar age distribution 

was noted in another study [14]. Most participants in this 

study were female, whereas another study [15] reported 

a male predominance. Additionally, 47.9% of the cases 

were from middle-class families, while 37.9% were from 

lower-class families. The clinical status of the 

participants in this study revealed that all experienced 

fever and cough. Weight loss was observed in 

approximately 85% of the cases, and poor appetite was 

noted in about 56%. Das et al., [14] reported a similar 

trend, with weight loss in 84.5% of their participants. In 

contrast, a study by Roma et al., [16] showed poor 

appetite in 91% of participants. Out of our 211 cases, 151 

were confirmed as true positives by both GeneXpert and 

clinical findings, whereas 60 were false positives, 

showing positive GeneXpert results but negative clinical 

findings. Among the 69 clinically negative cases, 59 

were confirmed as true negatives with matching 

GeneXpert results, and 10 were false negatives, with 

negative GeneXpert results despite being clinically 

positive. These numbers can be used to calculate key 

performance metrics, including sensitivity, specificity, 

and predictive values for the GeneXpert test. According 

to an updated Cochrane systematic review, when 

GeneXpert is initially used to replace smear microscopy 

in diagnosing PTB, the GeneXpert MTB/RIF test has an 

overall sensitivity of 88% and a pooled specificity of 

98%, compared to culture [17]. In our study, the 

GeneXpert test exhibited high sensitivity, effectively 

identifying individuals with the disease, although its 

moderate specificity indicated it was less effective at 

ruling out those without the disease. The positive 

predictive value was 71.56%, meaning a positive test 

result had a 71.56% probability of being accurate. The 

negative predictive value was 92.75%, indicating that a 

negative result had a 92.75% likelihood of being correct. 

The overall accuracy suggested the test was generally 

reliable for the population studied. Detjen et al., [18] 

noted significant variations in GeneXpert's sensitivity 

across different studies and specimen types, with 

specificity ranges between 93-100%. In contrast, 

Venkatesh KS et al., [19] reported a sensitivity of 73.3% 

i.e. lower than our study, and a higher specificity of 

93.6%. 

 

CONCLUSION & RECOMMENDATION 
The GeneXpert test is a highly effective tool for 

diagnosing pulmonary tuberculosis in children. Its high 

sensitivity accurately identifies most true positive cases, 

minimizing missed diagnoses. However, due to its 

moderate specificity, there's a risk of false positives, 

requiring further clinical evaluation. Despite this, its 

benefit in initial screening makes it valuable for pediatric 
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TB diagnosis, providing rapid results while supporting 

thorough clinical decision-making. 
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