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Abstract: Tuberculosis (TB) burden in India is very high accounting for nearly 20%
of the global incidence. India also ranks second in holding multi drug resistant
(MDR)-TB cases. To identify rifampicin resistance cases in sputum positive
pulmonary tuberculosis patients by history, clinic radiological tools, sputum
examination and performing cartridge based nucleic acid amplification test (CB-
NAAT) on suspected MDR cases. Hundred sputum- positive tuberculosis patients
were studied- Three sputum samples were collected from each patient. The specimens
collected, packed at the collection centers and sent to the linked CB-NAAT laboratory.
Bacteriological examination was performed. Mean age of study population was
37.5£14.03 years. Males (79%) outnumbered the females. Most of them were farmers
(49%). All the patients had productive cough followed by fever (79%) and
breathlessness (67%). Diabetes mellitus (6.3% in male and 9.5% in female) was the
most common co-morbid condition. Twenty eight percent of the cases were resistant
to rifampicin. Maximum (71.4%) of the study subjects resistant to rifampicin were
males compared to female (28.6%) (p=0.246).Sputum AFB resistant to rifampicin and
sputum AFB sensitive to rifampicin was insignificant in default cases (32.1% vs.
23.6%, p>0.05), but significant in relapse (46.4% vs. 20.8%, p=0.010) and new cases
(25.5% vs. 55.6, p=0.002) respectively. About one fourth of our patients were resistant
to rifampicin and males were more affected. Diabetes mellitus was the common co-
morbid condition. Significant difference was observed in relapse and new cases
between rifampicin resistance and sensitivity.
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INTRODUCTION

rapid detection of rifampicin resistance in clinical

The global burden of tuberculosis is still
large. Recent data suggest that around 9 million new
Mycobacterium tuberculosis and approx 1.7 million
global mortality takes place annually [1]. In India 9.4
million patients are living with tuberculosis. India also
ranks 2" in holding multi drug resistant cases [2].

Multi-drug-resistant tuberculosis (MDR-TB)
can be defined as the tuberculosis infection caused by
bacteria which is resistant to treatment with at least two
first line anti-tuberculosis drugs such as isoniazid and
rifampicin [3].

Smear microscopy is the foundation for the
diagnosis of tuberculosis in resource-limited settings.
But it has modest (35-80%) sensitivity and poor
positive predictive value [4]. Tuberculosis demand
rapid diagnosis and detection of rifampicin resistance
in order to manage it effectively. Cartridge Based
Nucliec Acid Amplification Test (CB- NAAT) is a
novel diagnostic device also called as Gene Xpert
MTB/RIF assay for the diagnosis of tuberculosis and

specimens.

The present study was performed to identify
rifampicin resistance cases in sputum positive
pulmonary tuberculosis patients by history, clinic
radiological tools, sputum examination and performing
CB-NAAT on suspected MDR cases.

MATERIALS AND METHODS

An observational study was performed on 100
sputum- positive tuberculosis patients admitted in the
Department of Medicine, G R Medical College and
JAH, Gwalior, Madhya Pradesh.

All tuberculosis patients with symptoms of
cough with or without expectoration, fever, weight loss
and radiological features suggestive of pulmonary
tuberculosis (fibrocavitatory lesion) were included in
the study.

Patients with chronic liver disease and chronic
kidney disorders were excluded from the study. HIV
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patients, patients on immunosuppressive therapy,
sputum negative pulmonary tuberculosis, extra
pulmonary tuberculosis and pediatric age group
patients were also excluded from the study.

Bacteriological examination of three sputum
specimens were examined (an early morning specimen
and two spot specimens). All sputum smear
microscopy were performed by Ziehl-Neelsen Stain
method and results were reported as positive (Grade
3+; more than 10 AFB per oil immersion field, Grade
2+; 1-10 AFB per oil immersion field and Grade 1+;
10-99 AFB per 100 oil immersion fields), scantly (1-9
AFB per 100 oil immersion fields) and negative (No
AFB in 100 oil fields, also termed as Grade 0).

All the suspected drug resistant cases (on the
basis of history, clinic radiological and bacteriological
assessment) were included. Sputum sample collected
adequately and sent to labs where sputum AFB and
culture/sensitivity was carried out as per guidelines of
World Health Organization (WHO).

Complete history was taken with emphasis on
history of anti-tubercular therapy, general physical and
systemic  examination of the cardiovascular,
respiratory, and abdominal and central nervous system
was performed. Necessary investigations were carried
out to diagnose the cases that fit into inclusion criteria.

All sputum specimens were collected in pre-
sterilized falcon tubes and packed using standard three
layer packing system. The specimen was transported in
cold chain through the locally feasible transport system
like courier, speed post, human carrier etc. The
specimens collected and packed at the collection
centers were sent to the linked CB-NAAT laboratory
preferably in cold chain on the same day along with
correctly filled request for culture and drug sensitivity
testing (C-DST) form from the referring facilities. On
the receipt of the specimen, the lab technician was
required to process the specimen. The results were
available within 1 hour and 45 minutes. The results of
all cases detected with MTB positive and rifampicin
resistance were communicated to the District TB
Officer with copy to the linked drug resistant

tuberculosis (DR-TB) centre and the consultant
concerned.

All the data was analysed using IBM SPSS
ver. 20 software. Categorical variable were expressed
in percentage. Mean was obtained for numerical data
and expressed as mean + standard deviation (SD). P
value of <0.05 was considered as significant.

RESULTS

Mean age of study population was 37.5+14.03
years. Most of the patients (30%) were in their third
decade of life. Out of 100 sputum- positive
tuberculosis patients, 79% were male and 21% were
female. Maximum (49%) study participants were
farmers by profession followed by 18% students.

Symptomatology revealed that all the patients
had productive cough followed by fever (79%) and
breathlessness (67%). Weight loss and loss of appetite
was observed in 39% and 29% patients respectively.

The most common co-morbid condition
among study population was diabetes mellitus (6.3% in
male and 9.5% in female). None of the female patients
had history of alcohol and smoking addiction, but 16
(20.3%) and 6 (7.6%) male patients were reported to be
addicted with smoking and alcohol respectively.

Pallor was the most common sign of
complication seen (29%) followed by icterus, which
was seen in 3% of the study population.

Analysis of sensitivity to rifampicin revealed
that 28% of the cases were resistant to rifampicin.
Majority of the cases were new sputum positive (46%)
followed by 28% and 26% of relapse and default cases
respectively.

Among rifampicin resistant cases, 71.4% were
males whereas females were 28.6% (p=0.246).
Association of different variables such as age, sex,
occupation, presence of diabetes mellitus, HIV status,
smoking, alcohol and history of contact was
insignificant (p>0.05; in relation to the sensitivity to
rifampicin).

Table-1: Distribution of cases according to the type of case and their association with their rifampicin sensitivity

Type of | Sputum AFB resistant to | Sputum AFB sensitive to | P
case rifampicin rifampicin value
Default 9(32.1) 17(23.6) NS
Relapse 13(46.4) 15(20.8) 0.010
New 6(25.5) 40(55.6) 0.002
Data is expressed as number of patients (%), NS; not significant, AFB; acid fast bacillus, P value< 0.05 is considered as
significant
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DISCUSSION

CB-NAAT is a new fully automated
plateform endorsed by WHO in 2010 which permits
rapid detection (< 2 hr) and requires minimal health
care worker’s skill. NAAT detects mutation in rpoB
gene which code for resistance for rifampicin, as this
most often coincides with isoniazide resistance; serve
as surrogate marker for MDR [5].

Male predominance was observed in present
study which coincides with Pandhi et al. where 72% of
the patients were male [1]. A cross-sectional study
performed by Bhatt et al. in Ahmedabad on 81 Multi
Drug Resistant Tuberculosis patients also reported
male dominance and majority of the patients were in
age group of 16-45 years which is in accordance with
the present study finding [6]. The reasons for male
dominance can be multifactorial; one being gender
base inequality, where female are involved in poor
health seeking behavior and obtaining health care
services. Second, because male are the most commonly
involved in occupation they are more susceptible to
tuberculosis.

An observational retrospective cohort study
done by Kurniawati et al. on 653 tuberculosis patients
reported that 47.9% were smoker and only 12.1% were
on alcohol use but in present study none of the female
had history of alcohol use and smoking, but males
were addicted to both alcohol and smoking which is
comparable to Kurniawati et al.[7] Kurniawati et al.
also reported that 26% of the patients had diabetes
mellitus as co-morbidity which is higher than what is
reported by the present study (7%) but is similar to the
Saugat et al. [7, 8].

In present study, 28% cases were resistant to
Rifampicin, out of that 28.6% were females and 71.4%
were males. Saugat et al. in their study of 100 sputum
smear AFB positive patients reported no significant
association between age and gender with drug
resistance [8]. A report by WHO on MDR from
different countries has also not recorded any significant
association between drug resistance and gender of the
patient which is in accordance with the present
study[9]. But a population-based study in Georgia by
Lomtadze et al. on 1314 patients with AFB smear and
culture positive pulmonary TB reported that previous
TB treatment and female gender were independent risk
factors for the presence of MDR-TB [10]. Dewan et al.
studied 100 tuberculosis patients and reported that 25%
of the patients were refampicin resistance which is in
accordance to present study data [5].

Most of the reports advocate men to be at
increased risk for having susceptible TB then females
but Cox et al. reported that for MDR-TB females
appears to be at higher risk [11]. Faustini et al also
noted men to be at lower risk than women for having
MDR-TB which is in contrast to the present study data

[12]. But Tost et al. and Marra et al. in their similar
studies reported that male is a high risk gender on
getting tuberculosis while female have less risk which
is in accordance to present study findings[13,14].

CONCLUSION

Present study data revealed that male patients
were mostly affected with tuberculosis that were in
third decade of their age. Diabetes mellitus was the
common co-morbid condition associated with
tuberculosis. Resistant to rifampicin was mostly
observed in male tuberculosis patients. Significant
difference was observed in relapse and new cases
between rifampicin resistance and sensitivity. However
a large randomized clinical trial is need to confirm the
results as present study was done with small sample
size.
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