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Introduction 

In Indonesia, the Multi-Drug Resistance Tuberculosis 
(MDR TB) cases from early 2009 to the first quarter of 
2015 were 4,731. (Emil Ibrahim, 2018). Seventy-two 
per cent of these patients were currently continuing 
their treatment, while the remaining had recovered. 
MDR-TB is a condition in which Mycobacterium 
tuberculosis is resistant to Anti-TB Drugs (ATD), namely 
Isoniazid and Rifampin (Mulu et al., 2015). The World 
Health Organization (WHO) reported that there were 
290,000 cases of MDR-TB in 2011 (WHO, 2016). In 
addition, there are 27 high burden countries for MDR-
TB which represents 85% of the world burden of MDR-
TB. Indonesia was in ninth place on this list. Indonesia's 
MDR-TB cases are increasing every year (Kamso et al., 
2011).  

Patient's non-compliance is the major contributor to 
drug resistance. A number of efforts were initiated, 

such as providing health education to TB patients and 
the general public about TB as well as rational 
prescribing and prescription review, which includes 
assessment of prescribing patterns, drug interactions, 
and adverse drug reactions (Lange et al., 2019).  

 The clinical characteristics of MDR-TB are more 
complex than sensitive TB due to using of category I and 
category II TB where Category 1 was for new smear-
positive patients with pulmonary TB and Category 2 
was for sputum smear-positive patients who have 
relapsed, who have treatment failure or who are 
receiving treatment after treatment interruption. In 
principle, the management of TB uses only one regimen 
of TB medicines for six months, while the management 
of MDR-TB uses a minimum of five medicines and lasts 
18 to 24 months (Yang et al., 2017). Management of 
MDR-TB cases is often associated with the incidence of 
side effects ranging from mild to severe. The rationale 
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Abstract 

Introduction: Indonesia experiences Tuberculosis (TB) cases that are very complex and 

complicated, especially those dealing with Multi-Drug Resistance TB (MDR-TB). Its therapy 

using several types of drugs can cause several problems; one of them is an adverse drug 

reaction.  Aim:  To investigate the association between Adverse Drug Reactions (ADR) and the 

successful treatments of MDR-TB patients.  Method: This was a retrospective study, the 

population in this study were all patients with medical and treatment records for MDR-TB. 

This sampling type is a purposive sampling technique. The statistical analysis used the chi-

square test as the statistical test.  Results: The significant correlation was between the 

incidence of ADRs and successful treatment with p=0.024; odd ratio=2.526; CI=1.193 - 17.892.  

Conclusions:  This study may help in formulating strategies for the timely and aggressive 

management of adverse drug reactions. This can reduce the deferral of therapy and increase 

the clinical success rate. 
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for anti-TB drug selection for accuracy is started from 
the most bactericidal with the lowest toxicity to highest 
toxicity (Jacobs, Ross, 2012; Yang et al., 2017). 

MDR-TB treatment with several types of drugs will 
cause problems in drug potentiation, as well as side 
effects. The response of each individual is 
unpredictable, but treatment should not stop just 
because of fear of the reaction that arises (El-Din et al., 
2015). The incidence rate of patients experiencing 
severe adverse events was 91.3% with line two anti-
tuberculosis drugs, and the percentage of side effects 
in the mild category was 84.2% (Reviono et al., 2014). 
It is a serious concern for patients, especially those who 
experience severe side effects if the monitoring of the 
side effects of the drug is not carried out properly 
(Mulu et al., 2015). 

This study was conducted in Cempaka Putih Islamic 
Hospital, which was assigned as one of the public 
hospitals for treating MDR-TB patients in Indonesia. 
According to the data from the medical records, the 
number of MDR-TB patients who are under treatment 
is 180 patients. For MDR-TB patients treated in the 
hospital, it seems that the number has increased from 
2016-2018. In 2016, there were two patients, and in 
2017, the number increased to 7 patients until 2018; 
there were 15 active MDR-TB patients who were 
receiving treatments. This is exacerbated by patients 
who are drug-resistant (WHO, 2016). So, one of the 
efforts of the hospital to be an effective and safe 
treatment is by placing the patients separately from 
other polyclinics to reduce exposure to other patients. 
Based on this background, the authors are interested in 
research to investigate the association between ADRs 
and treatment of MDR-TB in Cempaka Putih Islamic 
Hospital in Central Jakarta in 2020. 

 

Methods 

Design 

A retrospective cross-sectional study evaluating 124 
patients with MDR-TB who were treated in Cempaka 
Putih Islamic Hospital in Central Jakarta from January 
2019 to December 2019 was conducted. The outcome 
of interest was defined as sputum culture conversion 
within three months, and we have analysed its 
association between adverse drug reaction and the 
outcome. 

 

Population 

This study is originally from medical and MDR-TB 
treatment records of patients who were treated in 
Jakarta Cempaka Putih Islamic Hospital in 2019. The 
type of sampling was carried out on a non-probability 

basis sampling with purposive sampling technique. 
That is, determining a certain consideration or criteria 
that must be attained (inclusion), such as all of the 
MDR-TB patients who have not consumed MDR ATD 
ever. Secondly, there were MDR-TB patients who 
consumed MDR ATD regularly at least three months 
from the earliest treatment, and the last one is patients 
who have a number of years more than 17 years old 
and less than 70 years old, have been willing to take 
part in the research and have signed the informed 
consent. Meanwhile, the exclusion criteria in this study 
are patients who had a history of other lung diseases; 
and MDR-TB patients who discontinued MDR ATD 
treatment three months after initial treatment. The 
number of samples carried out in this study was 136 
people, but those who met the inclusion criteria of 
these patients were 124 patients who were observed 
during the six months that the study was carried out. 

  

Data analysis 

The statistical analysis used was a bivariate analysis to 
examine the relationship between drug side effects and 
the outcome of MDR TB patients using the Chi-square 
test (Hair et al., 2010). 

 

Ethics 

The study design was approved by the ethics 
committee of Poltekkes Kemenkes Jakarta II and 
Cempaka Putih Islamic Hospital with the number 
LB.02.01/I/K.E./39/517/2020. 

 

Results 

Overall, 124 patients had received MDR-TB treatment 
with data on patient demographic characteristics 
consisting of 1) gender; 2) age; 3) occupation and 
history of comorbid diseases (see Table I). 

The frequency distribution of MDR-TB patients based 
on gender shows that the number of male patients was 
greater than the number of female patients (56.45%). 
Based on the age category, there was a proportion of 
the productive age between 18 and 59 years old, with 
the highest proportion at 91.93%. The proportion of 
MDR-TB patients with a history of job status was the 
greatest; as much as 20.16% of the patients were with 
a history of employment as traders/labourers. And 
32.6% of the patients were self-employed. Most of the 
patients' history status was in the comorbid category 
with other diseases percentage of 41.13%so that the 
most common types of comorbidity were diabetes 
mellitus (22.58%) and HIV infection (7.28%).  
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Table I: Sociodemographic characteristics 

Sociodemographic 
characteristics 

Number 

(n = 124) 

Percentage 

(%) 

Gender   

• Male 70 56.45 

• Female 54 43.55 

Age   

• Productive (18-59 years old) 114 91.93 

• Less Productive (≥60 years 
old) 

10  8.07 

Occupational   

• Employed 99 79.84 

• Unemployed 25 20.16 

Job status 

• Traders/Laborers/Self-
employed 

• Private employee 

• Government employee 

• Housewife 

• Unemployment 

 

40 

36 

23 

16 

9 

 

32.26 

29.03 

18.55 

12.90 

7.26 

Disease status   

• Has no history of 
comorbidities 

73 58.87 

• Has a history of comorbidities 51 41.13 

Types of comorbidity:   

• Diabetes mellitus 28 22.58 

• HIV infection 9 7.26 

• Hepatitis virus 5 4.03 

• Hypertension 5 4.03 

• Psychotic disorder 4 3.23 

 

In Table II, it can be found that the frequency 
distribution of the results of the treatment and clinical 
characteristics of MDR-TB patients indicates the 
highest treatment. There are five treatment items 
(33.87%), with the type of cycloserine treatment being 
the most prescribed (74.19%).  The most frequent ADR 
type in MDR-TB patients was gastrointestinal disorders 
in the stomach at 22.72%, and the most successful 
treatment of MDR TB patients was in the cured 
category (89.52%). In Table III, the relationship 
between the incidence of ADR and the outcome of 
success for MDR-TB patients has a significant value (p = 
0.024; odds ratio = 2.526) and confidence interval (CI 
95% = 1.193-17.892). 

 

 

 

 

Table II: Descriptive summary for all variables of 
treatment pattern and adverse drug reaction type  

Treatment  and clinical 
characteristics 

Total 

(n = 124) 

Percentage 

(%) 

Treatment regimen patterns   

• 2 items 1          0.81  

• 3 items 18         14.52  

• 4 items 41         33.06  

• 5 items 42         33.87  

• 6 items 10          8.06  

• 7 items 12          9.68  

MDR-TB drugs used Item = 573  

• Levofloxacin 92 74.19 

• Cycloserine 88 70.97 

• Ethionamide 72 58.06 

• Clofazimine 74 59.68 

• Linezolid 60 48.39 

• Bedaquiline 61 49.19 

• Pyrazinamide 36 29.03 

• Ethambutol 35 28.23 

• Moxifloxacin 22 17.74 

• Isoniazid 14 11.29 

• Delamanid 11 8.87 

• Kanamycin 8 6.45 

Risk of ADR   

• Has an ADR 82 66.13 

• Has not ADR 42 33.87 

Level of ADR   

• Mild 47 57.32 

• Moderate 23 28.05 

• Severe 12 14.63 

ADR Type   

• GI disturbance  20 16.93 

• Peripheral neuropathy  19 16.13 

• Psychiatric disorder 15 12.09 

• Central nervous system  11 8.87 

• Arthralgia, arthritis  9 7.25 

• Dermatological effects  4 3.22 

• Hyperthiroid 1 0.80 

• Ototoxicity 1 0.80 

Outcome of success MDR   

• Getting well 111 89.52 

• Treatment Failure   13 10.48 
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Table III: Significant differences of adverse drug reactions associated with successful treatment  

Adverse drug reaction type Outcome of success for MDR-TB 
patients  

p -value Odd ratio 
(OR) 

Confidence Interval (CI 
95%) 

Getting well Treatment failure 

ADR Minor ADR 90 

(72.58%) 

5 

(4.03%) 

0.024 2.526 1.193-17.892 

Major  ADR 21 

(16.90%) 

8 

(6.45%) 

Note: Minor ADR type in comparison to not major type; model-adjusted estimates of odds ratio (OR) compared to reference groups, 95% Confidence Intervals 
(CI), and associated individual significance values (p) were reported. 

 

Discussion 

This study is in line with Erma's (2017) study which 
revealed that there was a case group of male patients 
diagnosed with TB that was more common in men than 
in women (Widiastuti et al., 2017). The high number of 
men suffering from MDR-TB is because they have a high 
level of mobility which will affect their productivity. 
This is what allows for a wider risk of transmission. The 
high number of men with a history of dropping out of 
treatment is due to the tendency for men to have a 
lower regularity of treatment than in women (Gualano 
et al., 2019). Characteristics of the age of MDR-TB 
patients are that they are mostly at reproductive age. 
This is in line with research conducted by Hyun-Oh Park 
(2016), in which the ages of patients are ranging from 
14 to 42 years old. Even in the global report, the 
patients of MDR-TB cases are at the age of 15-55 years 
old (Tae Won et al., 2017), so that in the occupational 
status category, patients are more likely to develop 
MDR-TB due to being more active in studying, working, 
or other activities and having difficulty taking 
medication according to schedule due to busy work, 
resulting in non-adherence to treatment (Mulu et al., 
2015).  

Based on the results of research on comorbidities, 
there are comparable results between the proportion 
of patients who do not have a history of comorbidities 
and the proportion of patients who have a history of 
comorbidities. In Table I, there is Diabetes Mellitus as a 
comorbid disease in MDR-TB patients. Thus, TB 
patients with comorbid DM must be given clear and 
continuous information as well as persuasive 
communication about the importance of taking anti-
tuberculosis drugs routinely. Always adhere to 
controlling blood sugar levels is also important to keep 
the blood sugar remain stable and well maintained. 
This is because patients who have abnormally high 
levels of sugar (glucose) in the blood can cause 
impaired phagocytosis, chemotaxis, reactive oxygen 
species (ROS), and cell function. This can reduce the 
immunity of TB sufferers and can increase cases of 
MDR-TB (Schmit et al., 2017). 

In Table II, the characteristics of the MDR-TB drug use 
regimen prescribed to MDR-TB patients have a pattern 
of two types of drugs up to seven types of drugs, The 
most widely used prescription is with five types of 
drugs, namely Levofloxacin (Lfx) + Cycloserine (Cs) + 
Bedaquiline (Bdq) + Linezolid (Lzd) + Clofazimine (Cfz) 
for as many as 15 patients. Based on the 2016 MDR-TB 
treatment guide, the doctor has done it well in 
providing this prescribing pattern. The guidelines state 
that the current MDR-TB ATD alloy choice is a 
standardised alloy, which at the beginning of treatment 
will be given the same to all MDR-TB patients 
(standardised treatment). MDR-TB management uses a 
minimum of five drugs and keeps going from 18 to 24 
months. The management of MDR-TB cases is often 
associated with the incidence of side effects ranging 
from mild to severe so that many patients of MDR-TB 
start experiencing the side effects of disrupting the 
course of treatment (Kemenkes RI, 2014). 

Levofloxacin, a third-generation fluoroquinolone with 
broad-spectrum activities, including gram-positive and 
atypical pathogens, inhibits topoisomerase II (DNA 
gyrase) and topoisomerase IV, which are required by 
bacteria for DNA replication. These drugs form complex 
bonds with each of these enzymes and bacterial DNA. 
This inhibition produces a cytotoxic effect on the target 
cells (Pranger et al., 2019). Some fluoroquinolones are 
active against dormant and replicating bacteria. The 
mechanism of action of fluoroquinolones is different 
from other antimicrobials, such as beta-lactams, 
macrolides, tetracyclines, or aminoglycosides. 
Therefore, organisms' resistant to these antibiotics can 
still be sensitive to levofloxacin (D. Pranger et al., 2012). 

The MDR-TB treatment has a long treatment period 
(18-24 months). The number of drugs used for 
treatment is relatively higher than that of drug-
sensitive TB patients. MDR-TB drugs can cause more 
side effects than ordinary TB drugs (Umi Fatmawati, 
2019). In the study results, researchers evaluated the 
occurrence of ADR in 82 patients (66.13%). However, 
based on the observed level of adverse drug reaction, 
14.63% of the patients required serious treatment 
(severe category). Based on these monitoring data, 
those side effects still have a lower frequency than that 
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of other types of side effects (mild or moderate 
category). So, discontinuation of therapy can be done 
with several other factors, for example, monitoring 
patients being treated for MDR-TB in the hospital, so 
that monitoring is needed for that, as well as stringent 
side effects and clinical pharmacy implementation in 
terms of rational drug selection (Merid et al., 2019).  
The side effect that occurred in the results of this study 
was complaints of gastrointestinal disorders (GI) 
disorders after MDR-TB treatment (16.13%). This is in 
line with several MDR-TB treatment guidelines where 
gastrointestinal disturbances are most prominent after 
treatment with ethambutol, pyrazinamide, and para-
amino salicylates.  

Most GI side effects can be managed without stopping 
the drug, by increasing the dose, dividing the dose, or 
by taking antiemetics. If GI symptoms are not severe, 
H2 receptor blocking agents, such as lansoprazole, 
omeprazole, or antiemetic agents, may be added to the 
regimen, namely ondansetron. However, if symptoms, 
such as nausea, vomiting, or loss of appetite, are 
severe, then the administration of para-
aminosalicylates can be stopped (Yates et al., 2017).  

Some of the drugs used for MDR-TB treatment can 
cause psychiatric disorders. Psychosis has been 
reported as a side effect of using Isoniazid (INH) 
ethambutol, fluoroquinolones, and cyclosporine (CS). 
Depressive psychosis has been reported as a side effect 
mainly associated with CS. It has been reported that the 
incidence of severe psychiatric manifestations includes 
hallucinations, anxiety, depression, euphoria, 
behavioural disorders, and suicidal thoughts or 
attempts to use cyclosporine drugs (Arif et al., 2017). 
Cycloserine, a drug with suspected psychiatric ADR, was 
reported in 10% of cases where the drug was already 
discontinued in this study. Cycloserine-related 
neurotoxicity is likely due to reduced central nervous 
system (CNS) production of gamma-aminobutyric acid 
caused by inhibition of glutamate decarboxylase. In 
most of these cases, the drug is stopped, with rapid 
recovery of mental status and no recurring symptoms. 
Psychiatric symptoms appeared within the first two 
months of treatment in this study (Arif et al., 2017). The 
increased risk of Central Nervous System (CNS) toxicity 
can be attributed to excessive use of the combination 
of the drug cyclosarin with ethambutol, isoniazid, and 
fluoroquinolones.  

In addition to drug toxicity, psychosocial factors can 
influence psychological complications during MDR-TB 
therapy. Therefore, it is necessary to consider the 
patient's adherence to the treatment regimen. Various 
types of side effects of MDR-TB drugs can lead to the 
discontinuation or postponement in taking medication 
so that rational monitoring of drug assessment is 
needed.  

In Table III, there is a significant correlation between 
the incidence of side effects of the drug with the 
successful outcome of patients (p<0.05; p=0.024), so 
the effect of ADR events have a tendency to be 2.5 
times more likely to affect the success of treatment of 
MDR-TB patients when compared in the absence of 
ADR in treatment.  

Another study found the successful treatment outcome 
profile showed that 59 cases (47.2%) were cured at the 
end of treatment; among them, ADRs were seen in 43 
(72.88%). The death rate and progress to extensively 
drug-resistant TB (XDR TB) were 22.8%, 13.6% and 
10.4%, respectively.  

There was a significant (p<0.005) association between 
cure and ADRs (Dela et al., 2017). Treatment outcomes 
were significantly better among those who experience 
ADRs.  This is similar to a result found in a study done 
by Shin and the authors (2007) in Russia. A possible 
explanation is those patients who have side effects 
were followed more closely by TB providers and 
thereby adherent to treatment, thus increasing the 
likelihood of a favourable treatment outcome (Shin et 
al., 2007).  ADRs were significantly associated with non-
treatment adherence (p = 0.001) and defaulter 
outcome (p = 0.002). A similar result is shown in a study 
done by Vishakha and Sanjay (2013).  

The most common side effect of anti TB drugs was GIT 
manifestations, and the least complication was 
dizziness. Adverse reactions did not negatively impact 
treatment outcomes among individuals who were 
adherent to treatment. There were significant 
relationships between ADRs and co-morbid disease (p 
= 0.0001, PR = 1.871, 95% CI = 1.370-2.555). However, 
ADR treatment status based on the given guidelines 
does not have a statistically significant relationship with 
the rate of TB treatment cure (p = 0.172, PR = 2.028, 
95% CI = 0.582-7.071). Although most adverse drug 
reaction in this study was managed successfully and not 
significantly affected outcome therapy, clinician and 
pharmacist should put more attention because there 
were some patients developed life-threatening adverse 
drug reaction such as hypokalemia and nephrotoxicity 
(Asril I & Soetikno V, 2019).  

There are several limitations to this study. First, this 
kind of research is carried out retrospectively. Second, 
this study only evaluates patients from one MDR-TB 
referral hospital, where the total population reached is 
the respondent in this study by referring to random 
sampling techniques, and non-probability sampling can 
be carried out on a sample of 124 patients. Apart from 
the limitations of the study, we as researchers believe 
that our study provides important information about 
the side effects of second-line MDR-TB drugs, especially 
drugs that have a moderate to severe risk of side 
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effects. Some of the drugs used for MDR-TB treatment 
cause psychiatric disorders. Psychosis has been 
reported as a side effect of using INH, ethambutol, 
fluoroquinolones, and cyclosporine (CS). Depressive 
psychosis has been reported as a side effect mainly 
associated with CS. It has been reported that the 
incidence of severe psychiatric manifestations includes 
hallucinations, anxiety, depression, euphoria, 
behavioural disorders, and suicidal thoughts or 
attempts to use cyclosporine drugs (Arif et al., 2017). 
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