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Abstract 

Tuberculosis is still problem in Indonesia. The increase number tuberculosis patientsand then 

multidrug resistance tuberculosis the higher it. Xpert MTB /RIF assay ,an automated  real time 

polymerase chain reaction assay, detects the presence Mycobacterium tuberculosis  and rifampicin 

resistance to rifampicin in sputum within 2 hours. Here we report the epidemiology Mycobacterium 

tuberculosis of RIF – resistant TB pattern in Saiful Anwar Hospital Malang city. Material methods: 

A total of 3063 sputum specimen received in microbiology laboratory Saiful Anwar Hospital 

Malang between Januari 2013 until Desember 2016 were tested by Xpert MTB/RIF assay 

following manufactur’s instruction.. Sputum specimen from patients suspect TB- MDR and TB-

HIV. Result : Total of 645 sputum specimen from TB- HIV patients suspect were detected 

rifampicin resistance 0,3% and .21,1% rifampicin sensitive. The Total 2418 .from TB-MDR 

patients suspect were detected  8.1 %  rifampicin resistance and  46.6.% rifampicin sensitive. 

Conclusions : Xpert MTB/RIF assay  can use screening tool for detection of Mycobacterium 

tuberculosis and Rifampicin resistance from suspected TB-MDR and TB-HIV cases in a shorter 

periode of time. 
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1. INTRODUCTION 

 

Mycobacterium tuberculosis remains one of the most significant causes of death from an 

infectious agent. The incidence of HIV + TB  in Indonesia  is nearly 395 per 100,000 population, 

according to the 2015 Tuberculosis Reportin Indonesia (1). The proportion of multidrug-resistant 

(MDR) tuberculosis (TB) cases among new cases is 2.8%. The rapid detection of M.tuberculosis 

and rifampin (RIF) resistance in infected patientsis essential for disease management, because of 

the high risk of transmission from person to person and emergenceof MDR-TB and extensively 

drug resistant tuberculosis.Culture is the “gold standard” for final determination, but it is slow and 

may take up to 2 to 8 weeks. Rapid identification, which is essentialfor earlier treatment initiation, 

improved patient outcomes, and more effective public health interventions, relies on nucleic acid 

amplification techniques. In Malang city  the number of pulmonary tuberculosis patiens periods of 

2016 increase to be 3,5 %  from 1387 case in 2015 became 1437 case  in 2016. Inability to rapidly 

diagnose and treat the affected patients leads to increased morbidity and mortality, development of 

secondary resistance (including extensively drug-resistant tuberculosis) and ongoing transmission 

of the disease (2). In this situation, not only rapid TB case detection, but also the early 

determination of MDR status is important. Conventionally the diagnosis of pulmonary tuberculosis 

has been based on clinical scenario, chest X-ray findings, smear microscopy for acid fast bacillus, 

or bacterial isolation by culture. In developing countries, out of all the lab investigations, diagnosis 

still relies heavily on the use of smear microscopy, which has a low sensitivity and specificity as 

compared to the culture. The microbiological identification of M.tuberculosis by culture remains 

the gold standard for diagnosis of tuberculosis. However, the conventional culture technique for 
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Mycobacteria does not provide a rapid diagnosis, is a cumbersome procedure and requires 

sophisticated laboratory facilities of biological safety lab level II/III that cannot be afforded in most 

of resource limited settings (5). As an alternate, recent molecular diagnostic techniques are 

increasingly being promoted owing to their rapid turn around time and high sensitivity and 

specificity (5). The World Health Organization (WHO) has endorsed the implementation of 

GeneXpert MTB/RIF assay for national tuberculosis programsi n developing countries (10). The 

Xpert MTB/RIF (Cepheid Inc.) is an automated, user friendly and rapid test based on nested real-

time PCR assay and molecular beacon technology for MTB detection and RIF resistance. The 

results are obtained within a short period of 2 hours (5). Further on, the technique is not prone to 

cross-contamination, requires minimal Biosafety facilities and has a high sensitivity in smear-

negative pulmonary TB. Here we report the epidemiology Mycobacterium tuberculosis of RIF – 

resistant TB pattern in Saiful Anwar Hospital Malang city. 
 

2. METHODS 

 
A total of  3063  patients were received in microbiology laboratory  of Saiful Anwar Hospital 

Malang City during a period of 2013 through 2016. The cohort was comprised of pulmonary 

tuberculosis (n=2418). Multi Drug Resistant –Tuberculosis (MDR-TB) suspects and TB-

HIVsuspect ( n=645). Inclusion of 3063 pulmonary TB suspects was based on clinical symptoms 

(productive cough) for more than two weeks, persistent low-grade fever, night sweat and weight 

loss) and radiological findings consistent with tuberculosis. Sputum samples were collected from 

all these cases.  

 

Processing of samples: 

A. Sputum: All the sputum samples were subjected to: 

1. Xpert MTB/RIF assay: Sputum samples were processed directly from Xpert MTB/RIF test, 

according to manufacturer’s protocol. Sample reagent was added in a 2:1 ratio to unprocessed 

sputum in 15 ml falcon tube and the tube was manually agitated twice during 15 minute incubation 

period at room temperature. Then 2 ml of the inactivated material was transferred to the test 

cartridge by a sterile disposable pipette (provided with kits). Cartridges were loaded into the 

GeneXpert. The interpretation of data from MTB/RIF tests was software based and not user 

dependent (5). 

 

3. RESULTS 

 

Total of 645 sputum specimen from TB- HIV patients suspect were detected rifampicin 

resistance 0.3% and 21.1% rifampicin sensitive. The Total 2418 from TB-MDR patients suspect 

were detected  8.1 %  rifampicin resistance and  46.6.% rifampicin sensitive. 
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Figure 1. Overall results of Gene Xpert.Results TB- MDR Suspect  

 

 

 

 
 

Figure 2. Overall results of Gene Xpert.Results TB- HIV Suspect  

 

 

DISCUSSION 

 

Conventional laboratory techniques as ZN smear microscopy for diagnosis of tuberculosis from 

clinical specimens is less sensitive as compared to the culture because large bacillary load (10
5
/ml) 

will be required for a smear to become positive (8). Moreover the conventional cultures are time 

consuming and require Biosafety setup and trained laboratory personnels (9). The 

GeneXpertMTB/RIF assay is a rapid molecular biology/gene based assay that can be used close to 

the point of care by operators with minimal technical expertise. The technique enables diagnosis of 

Gene-Xpert for TB diagnosis and simultaneous assessment of rifampicin resistance to be completed 

within 2 hour (5). In the present study, we have evaluated the diagnostic accuracy of Xpert 

MTB/RIF assay for pulmonary cases and compared it with the conventional techniques. Here, the 

on time Xpert MTB/RIF assay could diagnose an additional 23.4% case along with an added 

advantage of much lower turn around time. Jahan, et al. in their study reported a better detection 
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rate with Xpert when compared to smear microscopy and culture. This indicates that Gene Xpert is 

a highly sensitive technique for MTB detection compared to the conventional techniques.  

 

4. CONCLUSION 

 

Xpert MTB/RIF assay  can use screening tool for detection of Mycobacterium tuberculosis and 

Rifampicin resistance from suspected TB-MDR and TB-HIV cases in a shorter periode of time. We 

suggest that in addition to its  recommendeduse in MDR cases.We further recommend, more such 

studies shouldbe conducted to evaluate the feasibility of using thisinstrument in our local health 

care settings. 
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