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Abstract 

Background: Multidrug-resistant tuberculosis (MDRTB) is a growing global health concern that is a chronic danger to world health 
due to tuberculosis (TB). 
Objective: The aim of this study was to examine the frequency of both pre extensively drug-resistant tuberculosis (PXDRTB) and 
extensively drug-resistant tuberculosis (EXDRTB) in patients with multidrug-resistant tuberculosis (MDRTB). 
Material and Method: A prospective study was performed at DHQ Teaching Hospital, Gomal Medical College, Dera Ismail Khan 
from March 2023 to February 2024. A cohort of 220 eligible patients with drug-resistant TB, aged 20 to 70, participated. Inclusion 
and exclusion criteria were applied, and patient profiles and drug susceptibility testing were obtained. Data analysis was 
conducted using SPSS 27. 
Results: Of the total patients, 32.72% (n=72) had PXDRTB, and 8.18% (n=18) had EXDRTB. All PXDRTB cases showed 
resistant to fluoroquinolone (FQ). 
Conclusion: In order to lessen the effect of drug-resistant tuberculosis on public health, tailored treatments and ethical antibiotic 
usage are important. This is highlighted by the high incidence of FQ resistance. These results have consequences for the early 
detection, management, and avoidance of tuberculosis that is resistant to drugs. 
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Introduction: 

Millions of people get tuberculosis (TB) every year, making it 
a major worldwide health concern. 1-2. One of the biggest 
obstacles in the fight against tuberculosis is multidrug-
resistant tuberculosis (MDRTB), which is defined by an 
inability to tolerate a minimum of two of the foremost effective 
first-line anti-TB medications 3-5. Treatment and management 
of tuberculosis are becoming more challenging due to the 
emergence of progressively resistant forms of the disease, 
such as extensively drug-resistant TB (EXDRTB) and pre-
extensively drug-resistant tuberculosis (PXDRTB) 6. 
PXDRTB and EXDRTB point to a dire scenario where there is 
a significant lack of drugs that can be used to treat 
tuberculosis (TB), resulting in more difficult, time-consuming, 
and unsuccessful treatments 7. Since these strains have the 
potential to spread drug-resistant tuberculosis and jeopardize 
not just the health of individual patients but also that of the 
greater population, they pose a severe concern to public 
health. Understanding the incidence of PXDRTB and 
EXDRTB among MDRTB patients is crucial for developing 
techniques for early identification, treatment, and prevention 
of the illness 8 
In order to shed light on the traits and consequences of these 
more severe strains of the illness, the aim of this study was to 

examine the prevalence of PXDRTB and EXDRTB in MDRTB 
patients. We may more successfully influence clinical 
therapies and public health initiatives meant to reduce the 
incidence and effects of drug-resistant TB by gaining more 
knowledge on the prevalence of these resistant strains. 

Material and Method:  

A prospective research was performed at DHQ Teaching 
Hospital, Gomal Medical College, DeraIsmail Khan from Feb 
1, 2023, to March 31, 2024, a period of one year. A cohort of 
220patients who could provide informed permission the patients 

were of all genders and ages, ranging from 20 to 70.  

Inclusion and Exclusion Criteria 
At the time of presentation, these research patients had drug-

resistant tuberculosis. Participants who were less than 

eighteen years of age or who had extrapulmonary 

involvement in addition to pulmonary involvement were 

deemed ineligible. Additionally, those who had renal failure, 

were receiving other ototoxic medications concurrently, 

were hesitant to participate, or had taken 

aminoglycosides for longer than one month in the six 

months before to the trial were not allowed to participate 

in the research. 
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Data Collection and Patient Profiling in the Tuberculosis  

Diagnosis Process: 

The patient's complete medical history was obtained, 
including information on any underlying medical 
conditions, antituberculosis treatment (ATT) history, and 
history of tuberculosis. After receiving signed 
permission, the study documented every data about the 
patient, including age, gender, place of residence, and 
body mass index. The GeneXpert MTB/RIF assay for 
drug resistance testing and genotypic and phenotypic 
drug susceptibility testing were used in the diagnosis of 
tuberculosis. Additionally, the whole medical history of 
the patients was reviewed in regard to anti-TB 
medications, and drug sensitivity testing for first- and 
second-line medications was carried out on all sample 
types by gene specialists. Analysis of the data was done 
using SPSS 26. 

Results: 

Out of the total patients, 94 (42.72%) were women and 
120 (57.28%) were males. The age range of the patients 
was 10.57 years on standard deviation and 36.37 years 
on average. Their average body mass index, or BMI, 
was 24.17 kg/m², with a standard deviation of 2.14. 
Furthermore, table 1 shows that thirty-one individuals 
(14.09%) had a previous diagnosis of hypertension and 
46 of them (20.90%) had been recognized with diabetes 
mellitus.  
 
According to Figure 1, PXDRTB was present in 32.72% 
(n=72) and EXDRTB was present in 8.18% (n=18) of the 
individuals diagnosed with MDRTB. Nine patients with 
EXDRTB were resistant to amikacin, four patients were 
resistant to both fluoroquinolone and kanamycin, three 
patients were resistant to both amikacin and kanamycin, 
and two patients were resistant to capreomycin. Of the 
patients with PXDRTB, seventy-two (100%) were 
resistant to fluoroquinolone (Figure 2). 
 

 

Figure 1: Frequency of PXDRTB and EXDRTB Cases 

 

Figure 2: Patterns of Drug Resistance In PXDRTB AND EXDRTB 

Discussion:  

We discovered the drug resistance pattern of MDRTB 
patients in this research. Drug sensitivity tests were 
performed on amikicin (AM), kanamycin (KM), 
capreomycin (CM), and fluoroquinolone (FQ). In the 
current research, 8.18% (n=18) of MDR TB patients had 
EXDRTB, while 72 (32.72%) had PXDRTB TB. 
Fluoroquinolone (FQ) resistance was seen in all 
PXDRTB patients, in line with the findings of a research 
by Manan et al., (2018) reported results of 31.3% and 
3.6% in MDR TB patients, respectively. Comparing 
these comparable findings to those reported by Rao et 
al., (2015), it was discovered that the frequency of 
PXDRTB and EXDRTB was 2.2% as well as 38.4% 
respective 9,10.  
The majority of research findings have shown higher 
incidence rates of extensively drug-resistant 
tuberculosis (XDR-TB) in South Africa (13%), Nigeria 
(16%), China (33%), India (54%), Pakistan (23%), and 
Bangladesh (15%) when contrasted with our own study 
results (11–15). Our study's FQ resistance, which was 
32.72% (n=72), was comparable to that of previous  
 

Table 1: Study Participants' Health and Demographic 
Details 

Variables Numbers of 
Patients (n) 

Percentage (%) 

Mean BMI 
(Kg/m) 

24.17 ± 2.14 

Mean age 
(years) 

36.37 ± 10.57 

Gender Distribution 

Female 94 42.72 

Male 126 57.28 
Co-morbidity 

Hypertensio
n 

31 14.09 

Diabetes 46 20.90 
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research, which found that it was 12%, 16%, 23%, 32%, 
and 55% 16–19.  
In addition to being used indiscriminately for MTB 
infections in Bangladesh, FQs are also often utilized for 
pneumonia and pyrexia of unknown origin, which may 
account for the greater incidence of FQ resistant 
PXDRTB patients identified in our investigation. FQs 
have two negative consequences when used as 
antibiotics. Firstly, their antimycobacterial activity might 
cause a delay in the diagnosis of tuberculosis. Second, 
treatment with these antibiotics in the past may have 
selected for FQ-resistant MTB mutations. Exposure to 
FQ medicines is more common since they are oral 
drugs that may be readily purchased in Pakistani 
drugstore without a doctor's prescription 20. 

Conclusion:  
Our findings revealed that 32.72% of MDRTB patients 
had PXDRTB, and 8.18% had EXDRTB. Notably, all 
PXDRTB cases were resistant to fluoroquinolone (FQ). 
The extraordinary frequency of FQ resistance suggests 
the indiscriminate use of these antibiotics in various 
infections, contributing to drug-resistant TB. These 
results underscore the worldwide challenge of drug-
resistant TB, highlighting the importance of targeted 
interventions and responsible antibiotic use to mitigate 
its impact on public health. 
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