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ABSTRACT 
 

Tuberculosis (TB) is a communicable systemic infectious disease with high morbidity and mortality 
associated with it. Resistance to medications used to treat tuberculosis has been on the rise in 
recent years. (multidrug-resistant tuberculosis)  (MDR-TB)  is a significant challenge to (TB) control 
around the world. An observational research was conducted in a tertiary care teaching hospital to 
determine the interim pharmacological and microbial results of Rifampicin resistance TB patients. 
Data from Santhiram Medical College and General Hospital, Nandyal, Kurnool Dist. Andhra 
Pradesh were obtained from Aug 2020 to Feb 2021, after receiving ethical approval from the 
Institutional Ethics Committee. The effects of the regimen are determined in terms of cure, finished 
treatment, treatment failure, number of patients moved to MDR-TB, number of patients who died in 
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long-term MDR-TB regimen patients. Microsoft Excel 2007 was used to analyse the data. There 
were 82 male and 23 female out of 105 patients included in the study. Of these 75 patients were 
from rural areas and 40 from urban areas Using the Chi-square test and X2=12.1026, p=0.0005, 
which was important, the correlation between geographical spread and treatment result was 
determined. Out of 115 patients, 99 (86.09 percent) were cured of their disease, 06 (5.22 percent) 
died, 10 (8.69 percent) developed MDR-TB, and 2 (1.74 percent) were deemed medication errors. 
Males between the ages of 51 and 70 are more vulnerable to TB than females, according to our 
results. Compared to females of the same age, male patients over 40 years of age are more 
vulnerable to MDRTB. this was not part of the research objectives, emphasis should not be placed 
on this as either conclusion or recommendation. 
 

 
Keywords: Multidrug resistance Tuberculosis; Santhiram Medical College; prospective study. 
 

1. INTRODUCTION 
 
Tuberculosis (TB) is a chronic infectious disease 
caused by the Mycobacterium tuberculosis 
complex group of acid-fast bacteria. [1,2] The 
tubercle bacilli have been recognized and 
defined for decades, and with a consensus 
agreement on the treatment guidelines [3]. 
Despite major developments in patient diagnosis 
and treatment, including the advent of rapid 
diagnostic strategies such as the GeneXpert 
MTB/RIF method TB remains one of the most 
common infectious disease and top ten causes 
of death in the developing world [4,5]. The 
elevated risk of TB morbidity and mortality is due 
in part to a higher prevalence of drug-resistant 
Mycobacterium tuberculosis, which results in 
more expensive and difficult treatment choices 
[6]. Poverty, civil unrest or conflict in some 
countries, internally displaced persons, and more 
recently, the SARS-CoV-2 pandemic have all led 
to a poorer standard of life. Furthermore, 
inadequate infrastructure, overcrowding, 
malnutrition, and the failure to receive proper 
health services further lead to a rise in the 
burden of illness and poor treatment outcome [7]. 
 

Multidrug-resistant TB (MDR-TB) known as 
resistance to isoniazid and rifampicin two most 
potent TB drugs  is reported has been a record of 
a high prevalence of drug-resistant TB around 
the globe across the past few decades [8]. With 
over 500,000 estimated multidrug-resistant TB 
(MDR-TB)/rifampicin resistance cases in 2018, 
MDR-TB is emerging as a major challenge to 
(TB) regulation [9]. Worse, only 57 percent of 
patients on traditional care treatment attain 
treatment success, contrary to a global goal of 75 
percent. This is partly because the latest therapy 
for DR-TB is long, difficult, costly, poorly 
tolerated, and limited in efficacy [10,11]. 
 
HIV co-infection, diabetes, cancer, low albumin, 
anemia, psychiatric illness, heart failure, a 

fluoroquinolone or second-line aminoglycoside 
tolerance, tobacco smoking, alcohol 
consumption, cavitary disease, extensively drug-
resistant (XDR) TB, prior exposure to second-line 
medications (SLDs), and adverse drug 
consequences are predictors of bad treatment 
outcomes (ADEs). 

 
The goal of this research was to prospectively 
evaluate the prevalence of MDR-TB and its 
related factors in patients attending the 
Santhiram Medical College & General Hospital 
tuberculosis clinic and treatment center between 
August 2020 and Feb 2021. 

 
2. MATERIALS AND METHODS 
 
2.1 Study Design and Site 
 
This was a prospective observational study in 
which all TB patients at Santhiram Medical 
College & General Hospital, Nandyal, Kurnool 
Dist. Andhra Pradesh, India, had their history and 
laboratory findings checked. The research period 
extends from August 2020 to February 2021. 

 
Because of its location, the hospital serves 
inhabitants of the surrounding town as well as 
those from other areas of town and nearby cities. 
Nandyal is located at 15.4777° north latitude and 
78.4873° east longitude of the equator. The 
patients who were resistant to TB were 
recommended for MDR-TB therapy. 

 
2.2 Inclusion and Exclusion Criteria 
 
Data from patients of all ages and genders with 
microbiologically documented TB is eligible and 
included in the sample population using the 
GeneXpert MTB/RIF system assay. TB -
managed patients who did not have a GeneXpert 
MTB/RIF system report were omitted from the 
study. 
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2.3 Data Collection Procedure and Data 
Analysis 

  

Data were obtained from the Department of 
Pulmonology in case record formats after 
receiving ethical  approval . Age, ethnicity, and 
geographical distribution were the basic 
demographic details gathered. Treatment 
protocol effects were calculated in terms of cure, 
completion of treatment, treatment failure, 
number of patients switched to the MDR-TB 
regimen, number of deaths. According to the 
WHO standards, [12,13] care results have been 
identified and graded. Cured DR-TB has been 
described as those who have completed therapy 
for at least two negative sputum cultures within 
18 months to more than 2 years. Completed 
treatment was defined as patients who 
completed the anti TB regimen for at least 18 
months. Death was defined as patients who died 
during treatment whatever the cause. Default is a 
patient who after treatment has interrupted 
treatment consecutively for more than 2 months.  
 
2.4 Statistical Data Management and 

Analysis 
 
The data obtained were analyzed using the 
Statistical Package for Social Sciences (SPSS) 
version 23.0 (SPSS Chicago Inc., IL, U.S.A) [14]. 
Continuous variables were expressed as means 
(standard deviation). The relationship between 
categorical variables was determined using 
Pearson chi-square. A p-value equal to or less 
than 0.05 was considered significant [15]. 

 
3. RESULTS 
 
A total of 115 cases were registered from August 
2020 and Feb 2021. Out of 115 patients, 167 
(79.1%) were males and 44 (20.9%) were 
females. 

Males are more prone to TB than females and 
delete 51 to 70 years old age groups are more 
affected with TB. Females with age 51 to 70 
years old patients are affected with TB. Both 
male and females are less affected who are in 
the age below 40 years. Males are more affected 
than females with MDRTB who are in the age 
below 40 years are more affected and more than 
40 years of male patients are less affects with 
MDRTB when compare to female. From Table 2, 
it is evident that most of TB reported cases were 
males with BMI in the range of30-40 which falls 
under the obese category as per WHO [12] 
followed by BMI more than 40. Most of the MDR-
TB cases were reported with BMI more than 40 
(Morbid obese). Peculiarly no female MDR-TB 
cases were reported across the studied age and 
body weights. 
 

The gender-to-final treatment result correlation 
was calculated using the chi-square test and was 
not statistically relevant as p> 0.05. Gender and 
age-wise distribution is shown in Table 3. The 
research participants ranged in age from 10 to 85 
years old, with a median age of 47.5 years. The 
geographical distribution (rural and urban) of the 
sample population was also analysed. The 
number of patients registered was 75 (65.2%) 
from rural areas and 40 (34.78%) from urban 
areas. The Chi-square test was used to assess 
the relationship between geographical spread 
and treatment outcome, and it was found to be 
statistically important (p=0.0005). This finding 
indicates that patients living in rural areas are be 
more vulnerable to TB than patients residing in 
urban areas. 
 

The treatment outcomes of patients are shown in 
Table 3. Out of 115 patients registered, 104 
(90.4%) were cured of the disease, 8 (6.9%) 
died, 10 (8.7%) patients shifted to MDR 
treatment and 6 (5.2%) patients had  treatment 
failures. 

 
Table 1. Age and Gender wise distribution of TB and MDRTB cases 

 
Age group (Years)                 TB cases          MDRTB cases 

Male, N (%) Female, N (%) Male, N (%) Female, N (%) 

10-20 4 (4.9) 1 (4.3) 4 (40.0) 0 (0) 

21-30 0(0) 1(4.3) 0 (0) 0 (0) 

31-40 0 (0) 1(4.3) 0 (0) 0 (0) 

41-50 15(18.3) 12(52.2) 1 (10.0) 0(0) 

51-60 26(31.7) 5(21.7) 1 (10.0) 0 (0) 

61-70 22(26.8) 3(26.8) 4 (40.0) 0 (0) 

71-85 15(18.3) 0(0) 0 (0) 0 (0) 

Total 82 23 10 0 
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Table 2. Distribution of TB and MDR-TB as per BMI 
 

sBMI (Kg/m
2
) TB cases MDR-TB cases 

Male, N (%) Female, N (%) Male, N (%) Female, N (%) 
< 18.5 0 (0) 1 (4.3) 0 (0) 0 (0) 
18.5 - 25 0 (0) 1 (4.3) 1 (10.0) 0 (0) 
25-30 10 (12.2) 1 (4.3) 0 (0) 0 (0) 
30-40 40 (48.8) 12 (52.2) 2 (20.0) 0 (0) 
>40 32 (39.0) 8 (34.8) 7 (70.0) 0 (0) 
Total 82 23 10 0 

 
Table 3. Treatment outcome of TB and MDR-TB patients 

 
Month & 
Year 

Total 
registered, N 
(%) 

Cured, N 
(%) 

Treatment 
completed, 
N (%) 

Died, N 
(%) 

Failure, 
N (%) 

Switched to 
MDR, N (%) 

Aug 2020 13 (11.3) 10 (9.9) 10 (10.6) 2 (25.0) 1 (16.7) 0 (0) 
Sep 2020 11 (9.6) 10 (9.6) 9 (9.6) 1 (12.5) 1 (16.7) 0 (0) 
Oct 2020 23 (20.0) 20 (19.8) 23 (24.5) 0 (0) 2 (33.3) 2 (20.0) 
Nov 2020 13 (11.3) 13 (12.9) 7 (7.4) 3 (37.5) 1 (16.7) 2 (20.0) 
Dec 2020 20 (17.4) 19 (18.8) 18 (19.1) 0 (0) 0 (0) 1 (10.5) 
Jan 2021 28 (24.3) 24 (23.8) 20 (21.3) 1 (12.5) 0 (0) 3 (30.0) 
Feb 2021 7 (6.1) 5 (5.0) 7 (7.4) 1 (12.5) 1 (16.7) 2 (20.0) 
Total 115 104 94 8 6 10 

  
Cigarette smoking, a modifiable poor prognostic 
predictor, was established as a risk factor for an 
unsuccessful treatment outcome in a dose-
dependent manner among the poor prognostic 
indicators. HIV infection and diabetes mellitus 
were both strong predictors of TB and MDR-TB. 
In the general population, NON American variant 
consider using anemia, regardless of age, 
ethnicity, and cardiovascular disease, is a known 
independent indicator of all-cause mortality. 
Anemia has been reported to predict negative 
care outcomes for TB patients, close to our 
finding. TB patients with anaemia are at risk for 
other diseases and have compromised immune 
systems that may lead to the delayed conversion 
of the sputum, worsening of the disease, and 
death. Besides, the number of TB patients with 
co-morbid conditions was observed as shown in 
Table 4. 
 

4. DISCUSSION 
 
M. tuberculosis, the TB agent first described by 
Robert Koch in 1882, has been around for more 
than a century [16]. Globally, TB remains a 
health crisis and a health security threat due to a 
lack of early identification to interrupt the chain of 
transmission, poor medication adherence, and 
the evolution and dissemination of multidrug-
resistant TB (MDR-TB) strains. Largely, under-
reporting is a key factor associated with the TB 
epidemics and militating its control or prevention 

in many countries (reference). It is widely known 
that the under-reporting of TB cases is attributed 
to a lack of awareness and concerns with the 
warning flow carried out by health professionals. 
 
The prevalence and clinical results of MDR-TB 
patients with low prognostic factors were 
examined in this research. Predictors of 
treatment success and mortality were further 
determined. Treatment effectiveness was 90.43 
percent, 8.7 percent of enrolled patients were 
moved to MDR-TB, 6.9% of patients died. Loss-
to-follow-up and lack of therapy were 4.8 percent 
and 5.2 percent, respectively.   
 
A more recent meta-analysis by Kibret et al. 
showed that 63.5 percent of patients had a good 
result, but that the success rate was lower for 
patients treated with conventional second-line 
regimens relative to those treated with 
individualised regimens [17]. Both patients are 
treated with generic second-line medications 
according to the PMDT guideline in the current 
report. We also found that patients in urban had 
a better success rate than those in rural areas. 
The Chi-square test showed an important 
correlation between spatial spread and the actual 
clinical outcome of patients. Rural patients had a 
low success rate (53 percent vs. 33 percent) and 
a high default rate in another Indian study by 
Agarwalla et al. [18]. (23 percent vs. 30 percent ). 
There are certain limitations to this study. As it is 
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Table 4. Distribution of prognostic indicators among TB patients 
 

Co-morbid condition Total reported % 
Hepatic dysfunction 8 6.9 
Nephro dysfunction 3 2.6 
Hyper lipidimic 2 1.7 
HIV co-infection 15 13.0 
Alcohol use 7 6.0 
Diabetes 13 11.3 
Cigarette smoking 22 19.1 
Severe Anemia 11 9.5 
Psychiatric symptoms or mental illness 2 1.7 
Pregnancy 7 6.0 
Previous exposure to second line drugs 9 7.8 
Cancer 0 0 
Cardiac Patients 5 4.3 
Others 11 9.5 

 
a prospective study, we could not collect much 
data about the life style of individual patients like 
tobacco smoking, alcohol which can cause many 
side-effects with a long-term regimen for MDR-
TB [18]. 
 
5. CONCLUSION 
 

Drug resistance is a serious issue of concern. 
Tuberculosis can be managed by identifying anti-
TB drug resistance early, according to 
recommendations for programmatic drug 
resistance management. It also indicated fewer 
rates of success in rural areas. This may be 
attributed to a lack of knowledge, awareness, 
and education about tuberculosis. As a 
consequence, it is important to improve the 
program in rural areas. As this was a prospective 
analysis, we were unable to gather personal 
patient data that could help figure out the root 
cause of higher TB care failure rates in the rural 
community. 
 

CONSENT  
 

As per international standard or university 
standard, patients’ written consent has been 
collected and preserved by the author(s). 

 
ETHICAL APPROVAL 
 
Ethical approval for this study was obtained from 
the Institutional Ethical committee bearing 
no:IEC/2020/090. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Lee PP, Chan KW, Jiang L, Chen T, Li C, 
Lee TL, et al. Susceptibility to 
mycobacterial infections in children with X-
linked chronic granulomatous disease: A 
review of 17 patients living in a region 
endemic for tuberculosis. The Pediatric 
Infectious Disease Journal. 2008;27(3): 
224-30. 

2. Coscolla M, Lewin A, Metzger S, Maetz-
Rennsing K, Calvignac-Spencer S, Nitsche 
A, et al. Novel Mycobacterium tuberculosis 
complex isolate from a wild chimpanzee. 
Emerging Infectious Diseases. 2013;19(6): 
969. 

3. Graham SM, Ahmed T, Amanullah F, 
Browning R, Cardenas V, Casenghi M, et 
al. Evaluation of tuberculosis diagnostics in 
children: 1. Proposed clinical case 
definitions for classification of intrathoracic 
tuberculosis disease. Consensus from an 
expert panel. Journal of Infectious 
Diseases. 2012;205(suppl_2):S199-208. 

4. Weyer K, Mirzayev F, Migliori GB, Van 
Gemert W, D'Ambrosio L, Zignol M, et al. 
Rapid molecular TB diagnosis: Evidence, 
policy making and global implementation of 
Xpert MTB/RIF. European Respiratory 
Journal. 2013;42(1):252-71. 

5. Lawn SD, Nicol MP. Xpert® MTB/RIF 
assay: development, evaluation and 
implementation of a new rapid molecular 
diagnostic for tuberculosis and rifampicin 
resistance. Future microbiology. 2011;6(9): 
1067-82. 

6. Dheda K, Gumbo T, Maartens G, Dooley 
KE, Mc Nerney R, Murray M, et al. The 
epidemiology, pathogenesis, transmission, 
diagnosis and management of multidrug-



 
 
 
 

Noorjahan et al.; JPRI, 33(19A): 43-48, 2021; Article no.JPRI.66595 
 

 
48 

 

resistant, extensively drug-resistant, and 
incurable tuberculosis. The Lancet 
Respiratory Medicine, 2017;5(4):291-360. 

7. Post LA, Argaw ST, Jones C, Moss CB, 
Resnick D, Singh LN, et al. A SARS-CoV-2 
Surveillance System in Sub-Saharan 
Africa: Modeling Study for Persistence and 
Transmission to Inform Policy. Journal of 
medical Internet research. 2020;22(11): 
e24248. 

8. Skrahina A, Hurevich H, Zalutskaya A, 
Sahalchyk E, Astrauko A, van Gemert W, 
et al. Alarming levels of drug-resistant 
tuberculosis in Belarus: results of a survey 
in Minsk. European Respiratory Journal. 
2012;39(6):1425-31. 

9. Seddon JA, Johnson S, Palmer M, Van 
Der Zalm MM, Lopez-Varela E, Hughes J, 
Schaaf HS. Multidrug-resistant 
tuberculosis in children and adolescents: 
current strategies for prevention and 
treatment. Expert Review of Respiratory 
Medicine. 2021;15(2):221-37. 

10. Seung K, Rich ML, Raviglione MC. 
Diagnosis and treatment of drug-resistant 
tuberculosis. Tuberculosis: The essentials. 
2010;170-214. 

11. London L, Cox H, Coomans F. Multidrug-
resistant TB: implementing the right to 
health through the right to enjoy the 
benefits of scientific progress. Health and 
human rights. 2016;18(1):25. 

12. Suryawanshi SL, Shewade HD, Nagaraja 
SB, Nair SA, Parmar M. Unfavourable 
outcomes among patients with MDR-TB on 
the standard 24-month regimen in 
Maharashtra, India. Public Health Action. 
2017;7(2):116-22. 

13. World Health Organization, Stop TB 
Initiative (World Health Organization). 
Treatment of tuberculosis: Guidelines. 
World Health Organization; 2010. 

14. Landau S. A handbook of statistical 
analyses using SPSS. Chapman & Hall; 
2019. 

15. Yaffee RA, McGee M. An introduction to 
time series analysis and forecasting: with 
applications of SAS® and SPSS®. 
Elsevier; 2000. 

16. Murray JF, Schraufnagel DE, Hopewell 
PC. Treatment of tuberculosis. A historical 
perspective. Annals of the American 
Thoracic Society. 2015;12(12):1749-59. 

17. Kibret KT, Moges Y, Memiah P, Biadgilign 
S. Treatment outcomes for multidrug-
resistant tuberculosis under DOTS-Plus: A 
systematic review and meta-analysis of 
published studies. Infectious Diseases of 
Poverty. 2017;6(1):1-8. 

18. Agarwalla B, Monanty GP, Sahu LK, Rath 
RC. Tuberculosis of the penis: Report of 2 
cases. The Journal of urology. 1980;124 
(6):927-932. 

 
© 2021 Noorjahan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 
Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sdiarticle4.com/review-history/66595 


