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Abstract 
The low treatment rate, low treatment success rate and high mortality rate of patients with 
pre-extensively drug-resistant tuberculosis (pre-XDR-TB) and extensively drug-resistant 
TB (XDR-TB) need serious attention. The aim of this study was to describe the profiles of 
patients with pre-XDR-TB and XDR-TB cases and to determine associated risk factors of 
their incidence in Indonesia. A retrospective case-control study was conducted at H. Adam 
Malik General Hospital in Medan, North Sumatra of which all sensitive-drug TB (SD-TB), 
pre-XDR-TB, and XDR-TB patients aged 18 years or older treated between October 2019 
to June 2022 were included. Chi-squared test or Kruskal Wallis test and multiple logistic 
regression were used to determine the risk factors associated with pre-XDR-TB and XDR-
TB incidence. A total 16 patients of case group (15 pre-XDR-TB and one XDR-TB) and 116 
SD-TB patients (control group) were included in the final analysis. Out of total patients 
within case group, 62.5% were male, 43.8% aged between 56–65 years, 62.5% graduated 
from high school or equivalent, and 25% were unemployed. The majority of patients had 
no comorbid (62.5%), had history of anti-TB treatment (93.8%), and had secondary 
resistance (93.8%). Multivariate analysis indicated that age (OR: 10.01; 95%CI: 1.49–
66.91, p=0.018) and previous history of anti-TB treatment (OR: 216.25; 95%CI: 18.62–
2511.60, p<0.001) were significantly associated with incidence of pre-XDR-TB and XDR-
TB. This study highlights that having previous history of anti-TB treatment and older age 
are the predictors of the incidence of pre-XDR-TB and XDR-TB.  
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Introduction 
Multidrug resistant tuberculosis (MDR-TB), TB that caused by Mycobacterium tuberculosis 
strains that are resistant to at least isoniazid and rifampicin, is a global concern. In the recent 
years, pre-extensively drug-resistant tuberculosis (pre-XDR-TB) and extensively drug-resistant 
tuberculosis (XDR-TB) are emerged [1]. Pre-XDR-TB is defined as the MDR-TB which resistant 
to any fluoroquinolone while XDR-TB is defined as MDR-TB which also resistant to any 
fluoroquinolone and at least one additional Group A drugs (levofloxacin, moxifloxacin, 
bedaquiline or linezolid) [1]. The global incidence of pre-XDR-TB and XDR-TB in 2021 was 
25,100 cases, and around 22,600 cases started treatment [2]. The number of confirmed pre-XDR-
TB and XDR-TB cases in Southeast Asia is around 11,700 of which 10,500 cases have started 
treatment [2]. In Indonesia, laboratory-confirmed pre-XDR-TB and XDR-TB cases in 2021 were 
392 patients, and 417 patients started treatment [2]. 
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According to data from a multicenter study conducted in seven countries with high TB 

burden, the mortality rate of pre-XDR-TB and XDR-TB was 39% [3]. Based on a study from a 
tertiary hospital in India, the average cost of treatment for XDR-TB was $8,401 which was the 
most expensive compared to other types of TB such as MDR-TB ($5,609) or extrapulmonary TB 
($5,609) [4]. 

A study from Russia found that the majority age of XDR-TB patients aged between 25 and 
44 years old with a male predominance (80.9%) [5]. The study also reported that the majority of 
the patients were unemployed (75.6%) and 57% of patients had suffered from the disease for more 
than three years and third of them (31.8%) had HIV co-infection with HIV. The resistance to all 
first-line and second-line anti-TB drugs was 10.1% [5]. A retrospective study in France with 168 
pre-XDR-TB and 62 XDR-TB patients found that the factors independently associated with pre-
XDR-TB were male gender, history of birth in Europe, and resistance to ethambutol and  
predictor for XDR-TB were history of foreign birth (born outside Europe), previous TB treatment, 
positive smear result, and resistance to ethambutol [6]. These studies indicated that some risk 
factors are associated with the incidence of pre-XDR-TB and XDR-TB. However, studies in 
Indonesia assessing the risk factors of incidence if pre-XDR-TB and XDR-TB are limited. The aim 
of this study was to assess the profile of the patients and risk factors of pre-XDR-TB and XDR-TB 
incidence.  

Methods 
Study design  
A retrospective case-control study was conducted at H. Adam Malik General Hospital, Medan, 
Indonesia. The hospital is the national reference hospital for Sumatra region. All TB patients 
above 18 years old were included. The case group was patients with pre-XDR-TB or XDR-TB while 
the control was sensitive-drug TB (SD-TB). The data was collected from October 2019 until June 
2022. The inclusion criteria for pre-XDR-TB and XDR-TB were patients age above 18 years, 
diagnosed bacteriologically with rapid molecular testing and followed by drug sensitivity test and 
who were treated with all oral TB regiment. Inclusion criteria of the SD-TB were patients age 
above 18 years and diagnosed bacteriologically with rapid molecular testing.  

Study variables 
Some potential risk factors of the pre-XDR-TB and XDR-TB were collected and assessed such as 
sociodemographic characteristics (age, sex, educational level, occupation), comorbid, history of 
anti-TB treatment (ATT), history of previous TB treatment outcomes, suspected DR-TB criteria, 
resistance type and current TB treatment outcome. 

History of ATT was the history of whether the patients have received ATT before the 
diagnosis of pre-XDR-TB and XDR-TB was made, broadly divided into having received ATT and 
never received ATT before. Subjects who had previously received ATT were divided into having 
been treated once with drug-sensitive ATT, having been treated more than once with drug-
sensitive ATT, and having been treated with drug-resistant ATT. History of previous TB treatment 
outcomes was the outcome of TB treatment before the diagnosis of pre-XDR-TB and XDR-TB 
was made and divided in to ever loss to follow up, failed, cured and never. Loss to follow up case 
was a patient who consumed anti-TB drugs for one month or more and then stop consuming for 
more than two months in a row while failed case was defined as TB patients with positive acid-
fast bacilli (AFB) or sputum culture results in the fifth month or the end of treatment [7]. Cured 
case was TB patient with positive bacteriological confirmation at the start of treatment and 
negative sputum AFB or negative culture at the end of treatment and had negative test results in 
one of the previous examinations [7].  

Suspected DR-TB criteria was criteria of patients who have TB symptoms that have a history 
of one or more condition listed in the National Guideline for Tuberculosis Treatment [7]. In this 
study, categories included in suspected DR-TB criteria were loss to follow up, 1st ATT category 
failure, 2nd ATT category failure, relapse case, and none.  

Type of resistance was divided in to primary resistance (resistance to ATT in patients who 
have never received TB treatment before or have ATT for less than one month) and secondary 
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resistance (resistance among patients who have been treated with ATT ≥1 month, including 
patients with failed case, relapse case or loss to follow up case) [8]. Resistance pattern to anti-TB 
drugs was collected from information system of the TB website sumatera.sitb.id/sitb/app.  

The current treatment outcome was the treatment outcome of the pre-XDR-TB and XDR-
TB patients and divided into four categories: drop out, cured, dead, and ongoing treatment. 

Statistical analysis 
The data was presented by table and graph using descriptive analysis. Chi-squared test or Kruskal 
Wallis test were used to determine the risk factors associated with pre-XDR-TB and XDR-TB 
incidence in univariate analyses. In multivariate analysis, multiple logistic regression test was 
used determine the associated risk factors of pre-XDR-TB and XDR-TB.  

Results 
Characteristics of patients 
There were 16 pre-XDR/XDR-TB and 116 SD-TB patients included in this study. The 
characteristics of patients with pre-XDR-TB and XDR-TB are presented in Table 1. Most pre-
XDR/XDR-TB patients were male, with a total of 10 patients (62.5%), and most were in the 56-
65 years age group, with a total of seven people (43.8%). The majority of patients (62.5%) had 
high school education levels. Three patients (20%) worked as civil servants, housewives, and 
farmers. Most patients (62.5%) had no comorbidity, while six (37.5%) with diabetes mellitus. 
Most patients (60.1%) had history of sensitive-drug ATT once. A total of six (37.5%) had history 
of cured from TB. Based on current DR-TB treatment, it was found that six patients (37.5%) cured 
from current TB treatment.  

Based on the criteria for suspected DR-TB, most patients (37.5%) were relapse cases. Based 
on the type of resistance, almost all patients (93.8%) were secondary resistance type, while one 
patient (6.2%) was primary resistance. The characteristics of the patients are presented in Table 
1. Based on the resistance pattern, all patients were resistant to rifampicin, isoniazid, and 
levofloxacin, as presented in Table 2 and Figure 1.  

Table 1. Characteristics of pre-XDR-TB and XDR-TB patients included in the study (n=16) 
Characteristics Frequency Percentage 
Gender 

 
 

Male  10 62.5 
Female 6  37.5 

Age (year) 
 

 
17–25  0 0.0 
26–35  1  6.2 
36–45  3  18.8 
46–55  5 31.2 
56–65  7  43.8 
>65  0 0.0 

Education 
 

 
Elementary 1  6.2 
Junior high school 3 18.8 
Senior high school 9 62.5 
University 2  12.5 

Occupation 
 

 
Civil servant 3  18.8 
Housewife 3 18.8 
Army or police 1  6.1 
Farmer 3  18.8 
Entrepreneur 2 12.5 
Unemployed 4  25.0 

Comorbid   
Diabetes melitus 6 37.5 
No comorbid 10 62.5 

History of anti-TB treatment    
Once drug-sensitive  10 62.5 
More than once drug-sensitive  1 6.2 
Once drug-resistant  4 25.0 



Sinulingga et al. Narra J 2023; 3 (3): e407 - http://doi.org/10.52225/narra.v3i3.407        

Page 4 of 8 

O
rig

in
al

 A
rti

cl
e 

 

 
Characteristics Frequency Percentage 

Never 1 6.2 
History of previous TB treatment outcome    

Ever loss to follow up  5 31.2 
Ever failed 4 25.0 
Ever cured  6 37.5 
Never 1 6.2 

Suspected DR-TB criteria    
Loss to follow-up 5 31.2 
1st anti-TB treatment category failure  2 12.5 
2nd  anti-TB treatment category failure  2 12.5 
Relapse case 6 37.5 
None 1 6.2 

Resistance type   
Primary 1 6.2 
Secondary 15 93.8 

Current treatment outcome   
Drop out 3 18.8 
Cured 6 37.5 
Dead 3 18.8 
Ongoing 4 25.0 

 

Table 2. Resistance patterns of pre-XDR-TB and XDR-TB patients 
Drug Resistant Sensitive Drug sensitivity test was not done 

Frequency  % Frequency % Frequency % 
Rifampicin (R) 16 100.0 0 0.0 0 0.0 
Ofloxacin (Ofx) 14 87.5 0 0.0 2 12.5 
Levofloxacin (Lfx) 16 100.0 0 0.0 0 0.0 
Moxifloxacin (Mfx) 12 75.0 0 0.0 4 25 
Isoniazid (H) 16 100.0 0 0.0 0 0.0 
Pyrazinamide (Z) 2 33.3 14 66.7 0 0.0 
Bedaquiline (Bdq) 1 6.2 15 93.8 0 0.0 
Ethambutol (E) 3 18.7 13 81.3 0 0.0 
Streptomycin (S) 2 12.5 14 87.5 0 0.0 

 
 

 
Figure 1. Resistance pattern visualization of pre-XDR-TB and XDR-TB patients. 
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Factors associated with pre-XDR-TB and XDR-TB 
The univariate analysis using the Chi-squared and Fischer's Exact test tests showed a significant 
relationship between age (p=0.044), and previous anti-TB treatment history (p<0.001) with the 
incidence of pre-XDR-TB and XDR-TB (Table 3). Our data indicated that sex, education level, 
occupation, and comorbidity was not associated with pre-XDR-TB and XDR-TB. 

Table 3. Univariate analysis of showing factors associated with pre-XDR-TB and XDR-TB 
incidence 

Characteristic Pre-XDR/XDR-
TB (n=16) 
n (%) 

DS-TB 
(n=116) 
n (%) 

Odds ratio (95%CI) p-value 

Sex    0.383 a 
Male 10 (62.5) 85 (73.3) 0.64 (0.25–1.65)  
Female  6 (37.5) 31 (26.7) 

 
 

Age  
>50 years 10 (62.5) 42 (36.2) 2.56 (0.99–6.63) 0.044 a 
≤50 years 6 (37.5) 74 (63.8) 

 
 

Educational level    0.086 b 
Primary and elementary 
school 

4 (25) 11 (9.5) 2.60 (0.96–7.03)  

High school and college 12 (75) 105 (90.5) 
 

 
Occupation  

Unemployed 4 (25) 21 (18.1) 1.42 (0.50–4.05) 0.504 b 
Employed 12 (75) 95 (81.9) 

 
 

Comorbidity     
Any 6 (37.5) 51 (44.0) 0.78 (0.30–2.04) 0.625 a 
No comorbidity 10 (62.5) 65 (56.0) 

 
 

Previous ATT history  
Any 15 (93.8) 13 (11.2) 55.71 (7.68–403.83) <0.001 b 
No ATT history 1 (6.2) 103 (88.8) 

 
 

a Analyzed using Chi-squared test  
b Analyzed using Fischer’s exact test 
 

The type of multivariate analysis used is multiple logistic regression because the dependent 
variable in this study is categorical. The variables included in the multivariate analysis are 
independent variables with a p<0.25 from the bivariate analysis results. The independent 
variables that met the requirements were age (p=0.044), educational level (p=0.086), and 
previous ATT history (p<0.001) (Table 4). 

Table 4. Multivariate analysis showing factors associated with pre-XDR-TB and XDR-TB 
incidence  
Associated factor Odds ratio 95%CI  p-value 

Lower Upper 
Selection 1     

Age 9.82 1.42 67.51 0.020 
Educational level 1.13 0.12 10.03 0.911 
Previous history of anti-TB treatment 215.07 18.50 2499.52 <0.001 

Selection 2     
Age 10.01 1.49 66.91 0.018 
Previous history of anti-TB treatment 216.25 18.62 2511.60 <0.001 

 
The most dominant variable influencing the occurrence of pre-XDR-TB and XDR-TB was 

history of previous ATT (OR: 216.25; 95%CI: 18.62–2511.60, p<0.001) indicating that TB patients 
with history of previous TB treatment tend to be 216 times more likely to develop pre-XDR-TB or 
XDR-TB compared to TB patients who have never received ATT before. Our data also indicated 
that TB patients aged >50 years had the chance of 10 times to have pre-XDR-TB and XDR-TB 
compared to TB patients aged ≤50 years (OR: 10.01; 95%CI: 1.49–66.91, p=0.018). 

Discussion 
We did the study to have better understanding of the characteristics of the patients with pre-XDR-
TB and XDR-TB with the main goal to determine the risk factors of the incidence of pre-XDR-TB 
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and XDR-TB in a national reference hospital for Sumatra region of Indonesia. Demographics data 
of our patients are comparable with previous studies in Brazil [9], South Africa [10], Russia [5], 
Peru [10], and India [12].  

Out of total pre-XDR-TB and XDR-TB patients, most of them (62.5%) had a history of 
consuming drug-sensitive ATT, while 25% had previously taken drug-resistant ATT, it means that 
many pre-XDR-TB or XDR-TB patients were ex TB patients. It can be assumed that the previous 
treatment was not effective against the bacteria. As many as 37.5% of patients had cured 
previously, in contrast to the study from Sao Paulo, in which 78.3% of pre-XDR-TB and 81.3% of 
XDR-TB patients had a history of treatment failure [9]. Our data indicated that 37.5% were 
relapse cases and 31.2% were loss to follow-up cases. A study concluded that AFB smear grade 
was independently associated with TB relapse after successful treatment [13]. In this study, 93.8% 
of patients were secondary pre-XDR-TB and XDR-TB indicating that most of the patients had 
history of pulmonary TB before. A small number of mutations that occurred in MDR-TB patients  
initiation and during treatment can result conversion to XDR‑TB and precise adjustment of 
regimens were required for treatment success [14].  

Our data indicated that the age groups >50 years significantly associated with the incidence 
of pre-XDR-TB and XDR-TB. This is quite different from a retrospective cohort study in Pakistan 
which stated that the age group ≤38 years, student employment status, previous history of ATT, 
and cavities on chest X-rays were independent risk factors for XDR-TB [15]. The possible reason 
why elderly is associated with the incidence of pre-XDR-TB and XDR-TB is elderly patients often 
experience memory loss which causes patients to forget to take the medication [8]. Old age is 
associated with cognitive and memory decline, so extra work is needed to improve treatment 
adherence. Drug ingestion supervisors (DIS) should remain empowered because they can 
improve treatment compliance [16]. According to a study, TB patients supervised by DIS cured 
five times greater than those without DIS, and the most effective DIS was the patients’ family 
[21,22]. Another method can be done with medication event and reminder monitor (MERM), a 
tool such as a medicine box with an alarm for reminders to take ATT that is effective in improving 
treatment adherence [19]. In addition, more side effects in elderly patients are also likely to result 
in low adherence to treatment [20]. Severe gastrointestinal side effects of pyrazinamide in elderly 
patients can result in non-adherence and treatment failure, so it is necessary to detect the 
symptoms in early treatment [21]. Support from medical staff and family is essential for the 
successful treatment in elderly patients. 

Our data also found a significant association between previous ATT history and the incidence 
of pre-XDR-TB and XDR-TB. This is similar to the previous study that found that the most 
common medical risk factor of XDR-TB was a history of previous TB treatment withdrawal [22]. 
In addition, non-adherence in TB treatment was associated with the evolution of drug-resistant 
M. tuberculosis variants, and may become pre-XDR/XDR-TB [23]. Based on a study from China, 
patients with poor adherence were elderly [24]. Patients with a history of ATT are predictors of 
treatment failure and are at risk of becoming drug-resistant TB [25]. More intensive and 
consistent education is needed to make patient compliant with treatment. Even, counseling by a 
pharmacist can increase knowledge and compliance with TB patients and improve therapy 
outcomes [26]. Information technology-based education can be quite effective, such as using the 
mobile health application, reminders method to take medications, regular visit schedules, 
education, and social support [27]. Audiovisual psychoeducation based on implementation 
intervention can increase intention and treatment adherence in TB patients [28]. In India, TB 
patients monitoring with isoniazid urine tests during home visits are more effective in increasing 
treatment adherence than patients monitoring with 99DOTS, a mobile phone-based program 
[29].  

This study has some limitations. It was a single-center retrospective study. The sample size 
was relatively small because the data were collected from a short period. Further study with more 
patients, centers, and variables is needed for better results. 

Conclusion  
The prevalence of pre-XDR/XDR-TB at H. Adam Malik General Hospital, Medan, Indonesia from 
October 2019 until June 2022 was 7.8%. The majority of patients were pre-XDR-TB, male, age 
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group between 56–65 years, had high school graduate or equivalent, unemployed, and had 
previous ATT. Age and previous history of ATT were significantly associated with the incidence 
of pre-XDR-TB and XDR-TB.  
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