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Abstract: The causative agent for TB is Mycobacterium tuberculosis a member of 

Mycobaterium Tuberculosis Complex. It is non-motile, slow growing, acid fast and rod in 

shape (bacilli). According to WHO in 2013, 9 million people contracted while 1.5 million 

died due to this disease, 550,000 children got TB while 80,000 were died who were HIV-

negative. Furthermore, approximately 0.5 million people developed multidrug resistant 

TB (MDR-TB) and they needed comparatively longer and costly treatment. Pakistan has 

high incidence and prevalence of TB. The total 580 patients were examined during the 

study, out which of 332 were males while 248 were females. Only 17 percent were admitted 

(indoor patient department) in different hospitals of the division while 83 percent were 

from outdoor patient department of various settings. Pulmonary tuberculosis was detected 

in 97 patients while extra pulmonary tuberculosis was noticed in 5 individuals. All 

samples were examined by Direct Microscopy (88%) followed by Fluorescent Microscopy 

and found presence of Acid Fast Bacilli in 91 cases, Light microscopy missed 3 positive 

cases. Of the 109 specimens 68 grew during seven weeks of incubation while 20 grew in 

four weeks and 21 grew in second week of incubation. GeneXpert detected 102 samples as 

positive for Mycobacterium tuberculosis. Rifampicin (RIF) a first line treatment drug was 

detected as resistant in 2 (1.96%) patients thus, multi-drug resistant (MDR) was found in 

two cases, which was associated with Pro-E gene mutation. 
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Introduction 

The causative agent for TB is Mycobacterium tuberculosis which is a member of Mycobacterium Tuberculosis 

Complex (MTC). Mycobacterium tuberculosis is a non-motile, with a very slow growth rate, acid fast and rod 

in shape (bacilli) belongs to the Mycobacterium genus and differs substantially from other bacteria due to the 

exceptionally thick cell wall and high genomic guanine-cytosine content. On DNA level species of MTC are 

alike to each other but different on the basis of phenotype, host tropism and disease causing ability (1,2,3). In 

2013, 9 million people contracted while 1.5 million died due to this disease. According to World Health 

Organization (WHO), estimation 550,000 children got TB while 80,000 were died who were HIV-negative in the 

same year. Furthermore, approximately 0.5 million people developed multidrug resistant TB (MDR-TB) and 

they needed comparatively longer and costly treatment. With high occurrence of TB and perhaps getting high 

number of MDR and XDR. Pakistan is among the top five in the world (4), with overall rate of 85–100/100,000 

but in Northern area of Pakistan, the rate is even higher where the rate has been reported to be 554/100,000. 

Research article  
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 For the first time, twenty diverse enzymes having cytochrome P450 or CYP were programmed for genome 

sequencing for H37Rv strain of M. tuberculosis (6). The important functions of these enzymes were described 

by huge number of P450s. The main function of P450 was recognized, to metabolize cho- lest-4-en-3-one (ie 

CYP125A1 and CYP142A1), chain lipids branched (ie CYP124A1), cyclic dipeptides oxidative couture (ie 

CYP121A1) sterol demethylation (ie CYP51B1) and menaquinone hydroxylation (ie CYP128A1) respectively in 

the host (7,8,9,10,11,12,13,14). In organisms that do not have true nucleus in it, M. tuberculosis P450 was the first 

categorized on the basis of structure and chemical as CYP51B1 and the principal associate of CYP51 gene (15). 

For the diagnosis of active TB after physician’s thought radiological e.g; X-rays followed by different laboratory 

confirmation including culture initially smear microscopy of sputum is needed. Rapid diagnosis and related 

treatment is required to control the TB and drug resistance especially in resource constrains and prevalent 

entities but through these techniques it’s impossible to assume the drug resistance in TB causing bacteria. 

Although the occurrence of TB and death rate reduced but MDR strains of TB bacteria are responsible for 480,000 

cases of MDR in 2014 which is a great threat for patients as well as for TB control programs. Maximum frequency 

of MDR-TB is in European countries located on east. 

Materials and Methods 

The study was conducted at the state TB reference laboratory situated within the premises of Divisional Head 

Quarter Teaching Hospital, Mirpur, Azad Jammu & Kashmir (AJ&K). The laboratory was established by the 

Ministry of National Health Services, Regulation & Coordination while functioning under the supervision of 

Health Department of government of AJ&K. The laboratory has separate reception, an office of the manager 

and separate room for every procedure. The said setting has state of the art equipment/instrument including 

PCR-based fully automatic GeneXpert, bio-safety cabinets (BSCs), autoclave, incubator, fume hood, 

conventional microscope, fluorescence microscope and all personnel protective equipments (PPEs). Research 

was conducted between september 2019 to march 2020. The patients referred by their physicians or coming 

directly to the centre of Mirpur division and present any of the sign and symptom enrolled; the presence of 

symptoms like persistent cough >7 days, low or high grade fever, gradually or suddenly loss of weight, night 

sweating and tiredness. Two sputum samples were taken from adult individuals while gastric wash was taken 

from infants and young children who were suspecting pulmonary tuberculosis. Patients who were suspecting 

for extra pulmonary tuberculosis, all specimens except blood e.g; biopsy, aspiration of other body fluid were 

obtained. The culture for mycobacterium tuberculosis was performed by using Lowenstein-Jensen culture 

medium and incubated at 37⁰C for six weeks in specially designed incubator.  Molecular Analysis of Detection 

of TB by GeneXpert GeneXpert which is most precise and accurate tool for the molecular detection of 

Mycobacterium tuberculosis was also done on all 580 samples. GeneXpert works on Polymerase Chain Reaction 

(PCR) principal basis detect Mycobacterium and it’s resistant against anti-tuberculosis drugs. 

All suspected patients with TB aged new born and above residing in division Mirpur, AJ&K during the research 

period and informed consent were included in the study while the patients disinclination to consent were 

excluded. The patients coming for follow-up were excluded and those with <1.5 ml sputum samples or salivary 

samples were also excluded from the study. The Study was approved by local Ethics committee. 
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Figure 1.  Geographical map of  Azad Jammu and Kashmir (AJ&K) 

 

Results 

A total of 580 patients were examined during the study out of which 332 were males while 248 

were females (Figure 1). Only 17 percent were admitted in different hospitals of the division while 

83% were from outdoor patient department of various settings. The age distribution of the 

patients is presented in Figure 2; where 9 patients were under one year of age while 105 patients 

between 1 to 20 years of age. Pulmonary and Extra Pulmonary Tuberculosis were detected in 97  

and 5 patients reseptively (Figure 3). Out of 580 patients 89 were positive for AFB with diverse 

loud of AFBs which mean, in some samples the loud of AFBs was scanty while others shows 1+, 

2+, 3+ and 4+ respectively. The males were predominant over female. In 69 males tuberculosis 

was detected while 33 female were also victim by this disease 

Detection of TB by Fluorescent Microscopy  

All 580 samples were than confirmed by Fluorescent Microscopy and found presence of Acid Fast 

Bacilli in 91 cases which means Light microscopy  missed 3 positive cases (Figure 4).  The quantity 

of Acid Fast Bacilli was variable, e.g; scanty, 1+, 2+, 3+ and 4+. 491 samples were negative for Acid 

Fast Bacilli after examining Z.N stained smear under Fluorescent microscope. 

Detection of M. Tuberculosis by Culture Culture  

It was done on all patients and 109 showed growth of Mycobacterium tuberculosis while 471 did 

not grow (Figure 5). Of the 109 specimens 68 grew during seven weeks of incubation while 20 

grew in four week and 21 grew in second week of incubation. In Mycobacterium tuberculosis 

culture positive category the ratio of males 61% (n=67) was greater in comparison with females 

39% (n=42). 
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GeneXpert 

GeneXpert detected 102 samples as positive for Mycobacterium tuberculosis. Rifampicin (RIF) 

which is one of the drugs from first line treatment was detected as resistant in 2 (1.96%) patients 

so, multi-drug resistant (MDR) was found in two cases. The mutation was noticed in Pro-E gene 

which was responsible for Rifampicin resistance. There was no drug resistance seen in 99 patients 

who were positive for tuberculosis by GeneXpert. In one sample status was shown as In-

determined (IND) as GeneXpert cut off value is > 131/ml of sample. The bacteria other than 

Mycobacterium tuberculosis from Mycobacterium Complex (MTC) were also found in 3 patients.  

 

 
Figure 2: Age distribution of study population 

  

  
Figure 3: Pulmonary vs Extra-pulmonary TB 

breakout 

Figure 4: Light versus Fluorescent Microscopy in 

detection mycobacterium Tuberculosis 
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DISCUSSION: 

The study presented, a detailed picture of TB, in the division Mirpur, Azad Jammu & Kashmir, 

Pakistan by combining PCR based GeneXpert, biochemical analysis and classical epidemiological 

methods. In the researches from around the globe and in our country the prevalence of drug-

resistant tuberculosis was different. According to our study out of 580 clinical samples (both 

pulmonary and extra-pulmonary) 102 (17.58%) were positive for Mycobacterium tuberculosis 

and the prevalence of Rifampicin resistance to tuberculosis was only 1.96% from all pulmonary 

samples as well as extra-pulmonary samples. 

In India 9% were Rifampicin (single drug-resistant) as reported in different studies. Surajit Lahiri 

et al. reported in 2011– 2012, Rifampicin mono-resistance in 4.69% while M. Giridhar Kumar et 

al. shows 0% Rifampicin resistance in Mycobacterium tuberculosis in 2010–2012 chiefly from 

South India. High prevalence of multi-drug resistant tuberculosis were reported in many studies 

from different region of India mainly in patients first-time treated with deterioration, treatment 

after evasion and treatment after failure. The prevalence of drug-resistance in our study is low as 

compared to studies mentioned above. 20 – 60 years of age male patients were mostly infected 

with Pulmonary Mycobacterium tuberculosis while in female the burden was found in 20 – 40 

years of age group. Extra pulmonary tuberculosis was found in age group of 20 – 40 years in both 

male as well as in females. While in Rifampicin resistant, males were main victim within the age 

of 20 – 60 having pulmonary tuberculosis. And in case of Rifampicin resistance, majority of 

pulmonary cases found in males and females were also from the age group of 20 - 40 years.  

The development of resistance to anti-TB drugs used to treat tuberculosis (TB), and chiefly 

multidrug-resistant TB (MDR-TB), has become a momentous public health threat in a number of 

nations and is a problem to actual TB control. Many researches for the surveillance of drug 

resistance conducted in India indicated relatively low rate of multi-drug resistance but, this 

interprets into a huge total number of drug resistant TB cases and as hitherto the management of 

patients with MDR-TB is insufficient. Within the Revised National Tuberculosis Control Program 

(RNTCP) specific measures are being taken to address the multi-drug resistant-TB problem 

through suitable management of individuals and policies to preclude the spread and 

dissemination of multi-drug resistant-TB. Antimicrobial drug resistance in TB has clinical, 

microbial and programmatic reasons. In case of microbiological perspective, the drug resistant is 

caused by the genetic alteration which stops the drug to effects the organism and show 

ineffectiveness against the altered bacilli. The second major cause of drug-resistance is the 

administration of insufficient and poorly treatment regimen which makes strain dominant in 

patient infected with tuberculosis. Therefore, the poor treatment, poor antimicrobial therapy is 

totally man-made phenomenon in the development of multi-drug resistance tuberculosis. 
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CONCLUSION: 

The specimen for the diagnosis of Tuberculosis should be tested by all techniques including; 

direct and fluorescent microscopy, culture and GeneXpert technology. Microscopy by both 

technique has low sensitivity and specificity. GeneXpert technology is much better in terms of 

sensitivity and specify when compare with microscopy while till date culture is most 

predominant in the account of sensitivity but need longer time due to slow growth of 

Mycobacterium tuberculosis.  
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