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ABSTRACT 

Background: The emergence of pre-extensively drug-resistant tuberculosis (Pre-XDR-TB) is 

the major hurdle for TB prevention and care programs especially in developing countries like 

Pakistan. This trend of drug-resistant mycobacterium increasing day by day, so we have 

discussed about emergence of pre-extensively drug resistant tuberculosis in this study, which 

help the peoples about awareness and through this, clinicians can reduce the emergence of drug 

resistant in future. Tuberculosis (TB) still remain a challenge to health authorities throughout 

the world. It is most dangerous in the form of drug resistant either multi-drug resistant or pre-

extensively drug resistant.  

Objective: We have conducted this study in order to determine pattern of pre-extensively drug 

resistance tuberculosis in MDR-TB patients Zero follow-up reports, pre XDR, 

Materials and Methods:Study was conducted at the PMDT site Chandika Medical hospital, 

Larkano, Pakistan from Dec 2017 to 2020.All Zero month pulmonary samples of MDR and 

Pre-XDR DST patients of both genders having different ages were included in this research. 

Five to 10 ml of sputum samples were collected into a sterile 50 ml falcon tube at baseline and 

all specimens were stored at -20˚C until transported to Biosafety Level 03 laboratory Chandka 

Medical Hospital Larkano 

The study protocol was approved by Additional Director of Tuberculosis program Sindh.  

Results:Amongst 64 patients, 23 were females (35.94%) and rest 41 (64.06%) were males. 

Among 64 patients 15 (23.44%) were negative for microscopy and other 49 (76.56%) were 

positive. and 59.38% were between 10–40 years age group, rest of the participants ranged from 

41 to 70 years. Mean age was 34.3±4.2. Moreover, 14 patients (21.88%) were pre-XDR, 45 

patients (70.31%) were MDR and 5 sample (7.81%) were contaminated in DST.  

Conclusion: Patients with resistance to isoniazid, rifampicin, Levofloxacin amikacin, and 

Moxifloxacin is called as  (Pre-XDR TB) were 22%, however, 70% had multi drug resistance. 

Isoniazid and Rifampicin were the most resistant drugs in the study.  
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Introduction 

Tuberculosis (TB), a major infectious 

disease caused by Mycobacterium 

tuberculosis (Mtb), accounts for 1.8 million 

deaths and 10.4 million new cases annually 

Resistance to anti-TB drugs is an increasing 

global health threat [1]. Pakistan currently 

ranks third amongst countries with highest 

burden of tuberculosis globally. In an 

estimated 570,000 new cases in 2019 and 

43,900 deaths attributable to the disease [2]. 

M. tuberculosis is an air-born infectious 

agent, and a patient with active TB will 

disseminate the bacterium within sputum 

droplets and droplet nuclei. When these 

droplets are inhaled by a healthy individual, 

M. tuberculosis reaches the respiratory 

alveoli, where it establishes a focus of 

infection [3]. Failure to eradicate the 

pathogen is largely due to the absence of a 

highly effective vaccine. The Bacille de 

Calmette et Guérin (BCG) vaccine is 

widely used throughout the world but it 

only partially prevents M. tuberculosis 

infection and mainly inhibits disease 

development in children; in adults it is less 

effective, thus allowing continued 

transmission of TB [4]. Wild-type M. 

tuberculosis is generally susceptible to all 

anti-tuberculosis drugs. However, 

spontaneous mutations in the bacterial 

genome during duplication may confer 

drug resistance [5]. Patients with active 

pulmonary TB, especially those with cavity 

lesions, may have > 109TB bacilli in the 

lung [6]. The estimated percentage of new 

TB cases with MDR-TB was reported to be 

3.5%, however, the prevalence of XDR-TB 

is 9.5% worldwide [7]. Treatment of 

tuberculosis involves first and second-line 

anti-tuberculosis drugs for drug susceptible 

and drug resistant cases respectively. The 

first-line drugs consist of Isoniazid 

(H),Rifampicin (R), Pyrazinamide (Z), 

Ethambutol (E) and Streptomycin (S) 

which are highlyeffective with a cure rate 

of approximately 98% inthe new cases [8]. 

Due to resistance to backbone drugs in the 

first-line TB regimen, the treatment of 

MDR-TB requires more expensive and 

more toxic second-line drugs, while the 

clinical outcome of MDR-TB is generally 

unsatisfactory [9-10]. The second line 

drugs are includes Fluoroquinolone (FQ), 

three injectable second-line drugs 

Amikacin, Kanamycin, and Capreomycin 

(AM) [11].  

 

MDR-TB is defined as TB strains resistant 

to at least two first line drugs, rifampin 

(RIF) and isoniazid (INH), pre-extensively 

drug resistant TB (Pre-XDR TB) is defined 

as MDR-TB strain that is resistant to either 

fluoro-quinolones (FQ) or second line 

injectable drug but not both. While XDR-

TB is defined as MDR-TB strainthat is 

resistant to any FQs and one of the second 

line injectable drugs (capreomycin, 

kanamycin or amikacin)  [12]. Treatment of 

XDR-TB is complicated, as it requires the 

use of second-line drugs that are less 

effective and more toxic, thus demanding 

longer treatment duration.  

Detection of pre-XDR-TB cases among 

MDR-TB patients is an important step in 

the prevention of treatment failure of MDR-

TB and in addition, it helps to take 

appropriate measures to halt the 

progression towards XDR-TB [13].  

Drug-resistant strains of Mycobacterium 

tuberculosis arise due to spontaneous 

chromosomal mutations at a low frequency, 

but one study revealed that selection 

pressure that is caused by inappropriate 

utility of anti-TB drugs results in the 

emergence of drug resistant TB [14]. 

Resistance to first and second line anti-TB 

drugs has been linked to mutations of 

genes: KatG and inhA for isoniazid 

resistance, rpoB for rifampicin resistance; 

gyrA and less frequent gyrB for FQ 

resistance; rrsand eispromoter region for 

aminoglycosides (amikacin/kanamycin); 

rrsand tlyA for capreomycin resistance [15-

16]. 

A person can get drug resistant TB through 

primary direct transmission and secondary 

due to inadequate TB treatment for 
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extended duration of time. Pre-XDR and 

XDR-TB patients are usually treated with 

regimens that include group V drugs 

(clofazimine, linezolid, high dose INH, 

bedaquiline, delamanid) as they are usually 

resistant to most of the effective drugs and 

treatment outcome in these patients is poor 

[17].  

Drug-susceptibility testing (DST) is 

essential for detection and management of 

drug resistant TB. Although phenotypic 

DST using the proportional method is 

regarded as the gold standard [27]. The 

unavailable DST results make it difficult to 

design personalized treatment regimens for 

these patients, and the standardized second-

line regimen has been used following the 

guidelines endorsed by WHO [18].   

 

METHODOLOGY 

Study site  

Study was conducted at the PMDT site 

Chandika Medical hospital, Larkano, 

Pakistan from Dec 2017 to 2020.All Zero 

month pulmonary samples of MDR and 

Pre-XDR DST patients of both genders 

having different ages were included in this 

research. 

Specimen collection 

Five to 10 ml of sputum samples were 

collected into a sterile 50 ml falcon tube at 

baseline and all specimens were stored at -

20˚C until transported to Biosafety Level 

03 laboratory Chandika Medical Hospital 

Larkano 

Auramine Staining 

Concentrated smears of each sputum 

specimen were performed using Auramine 

staining for acid fast bacilli (AFB)as 

defined with small changes [19].  

 

Specimen processing, analysis and Drug 

sensitivity  

Sputum samples were decontaminated 

using N-Acetyl L-cysteine- Sodium 

Hydroxide (NALC-NaOH) solution and 

neutralizing by phosphate buffer, and 

inoculated onto Lowenstein– Jensen (L–J) 

medium as previously reported [25]. 

Bacterial colonies were analyzed four to 

eight weeks later for conventional DST and 

identification, MIGT media was used for 

DST, all work has been done in BSL3 lab 

with full safety precaution as followed by 

guidelines from WHO [20,26].  

HIV Testing  

HIV testing of all samples was done on 

whole blood using rapid HIV test. The test 

was done at the Provider Initiative 

Counseling and Testing (PICT) services of 

the respective health institutions. 

 

Ethical Approval 

The study protocol was approved by 

Additional Director of Tuberculosis 

program Sindh.  

 

RESULTS 

Demographic and Clinical 

Characteristics 

Sixty four samples of zero month (Newly 

diagnosed), MDR and pre-XDR were 

included during time period of Dec 2017 to 

2020 while others were excluded from this 

study, all were checked for HIV , 05 

patients tested positive. Among 64 patients 

23 were females (35.94%) and rest 41 

(64.06%) were males. Among 64 patients 

15 (23.44%) were negative for microscopy 

and other 49 (76.56%) were positive. and 

59.38% were between 10–40 years age 

group, rest of the participants ranged from 

41 to 70 years. Mean age was 34.3±4.2. 

Moreover, 14 patients (21.88%) were pre-

XDR, 45 patients (70.31%) were MDR and 

5 sample (7.81%) were contaminated in 

DST.  

Resistance to First Line Drugs 

Among 64 patients 45 patients (70.31%) 

were MDR. Of 64 specimen 05 

contaminated during DST, 11 (17.19%) 

were resistant to HRZ 45(70.31%) were 

resistant to Rifampicin, 52 (81.25%) were 

resistant to Isoniazid and 15 (23.44%) were 

resistant to Pyrazinamide. 

Resistance to Second Line Drugs 
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Pre-XDRTB Definition: Resistance to 

isoniazid, rifampicin, Levofloxacin 

amikacin, and Moxifloxacin is called as  

Pre-XDR TB. 

In this study,  amongst 64 patients 14 

patients (21.88%) were pre-XDR, and all 

were resistant to Levofloxacin amikacin, 

and Moxifloxacin. 

Table 1: Baseline Characteristics of the 

Patients 

Study Variable n % 

Age Groups (Years)   
10 to 40 38 59.38 

41 to 70 26 40.63 

Mean±SD 34.3±4.2  

   
Gender   
Male 41 64.06 

Females 23 35.94 

   
Microscopy   
Negative 15 23.44 

Positive 49 76.56 

Drug Resistance   
MDR 45 70.31 

Pre XDR 14 21.88 

Contamination 5 7.81 

   
Drug Resistance in 

Pre XDR (14) 
  

  
Levofloxacin  14 100.00 

Moxifloxacin 

Amikacin 

14 

14 

100.00 

100.00 

 

 

Table II  Resistance to First Line Drugs 

Drug Number Percentage 

HRZ 11 17.19 

Rifampicin 45 70.31 

Isoniazid 52 81.25 

Pyrazinamide 15 23.44 

   

   

    

 

                                                                             
                                                                                           

Figure 1: MDR and Pre-XDR patients 

ratio 

 

 

Figure 2: Resistance to First Line Drugs  

DISCUSSION 

Tuberculosis (TB) still remain a challenge 

to health authorities throughout the world. 

It is most dangerous in the form of drug 

resistant either multi-drug resistant or pre-

extensively drug resistant. We have 

conducted this study in order to determine 

pattern of pre-extensively drug resistance 

tuberculosis in MDR-TB patients. As per 

WHO guideline samples were collected 

aseptically and analyzed for microscopy 

and cultured on L-J medium after NALC 

procedure and finally culture positive 

samples of 0 months were performed for 

DST. 

Only 16 samples of 0 months were culture 

positive in time period of Dec 2017 to 2020 
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as per WHO and guidelines and mentioned 

in (W.H.O, 2021), among them 50% were 

females and 50% were male and 16 patients 

03 (19%) were negative for microscopy and 

other 13 (81%) were positive as similarly 

done by [21]   

Furthermore, all were performed for DST. 

Among 16 patients 12 patients (75%) were 

MDR. Of 16 specimen 01 was 

contaminated during DST, 11(69%) were 

resistant to Rifampicin, 14 (87.5%) were 

resistant to Isoniazid and 03 (18.75%) were 

resistant to Pyrazinamide as described in 

with small changes [22]. and 03 patients 

(18.75%) were resist to second line drug 

which were categorize into pre-XDR, and 

all were resistant to Levofloxacin and 

Moxifloxacin as previously analyzed by 

[23]. The all positive 0 months patients 

were checked for HIV by using kit method 

as used by [24].  

The study was done on Larkana patients, 

samples were collected at PMDT site 

Chandka Medical College Hospital and 

further process for microscopy, culture and 

DST in Biosafety level 03 lab Chandka 

Medical College Hospital. 

CONCLUSION 

Patients with resistance to isoniazid, 

rifampicin, Levofloxacin amikacin, and 

Moxifloxacin is called as  (Pre-XDR TB) 

were 22%, however, 70% had multi drug 

resistance. Isoniazid and Rifampicin were 

the most resistant drugs in the study.  
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