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Background: Rifampicin and/or multidrug-resistant tuberculosis (RR/MDR-TB) remains an 
uncontrolled public health emergency that has been synergized by the recently increased 
person-to-person transmission in the community as primary RR/MDR-TB, which is defined 
as RR/MDR-TB in new TB patients with no prior exposure to anti-TB treatment for more 
than one month. This study aimed to measure the prevalence and associated factors of 
primary drug-resistance among drug-resistant tuberculosis patients, as evidenced by the 
Amhara region treatment initiating centers.
Methods: An institutional-based multicenter cross-sectional study was conducted from 
September 2010 to December 2017, among 580 RR/MDR-TB patients on the second-line 
anti-TB drug in the Amhara regional state. Data were collected from patient charts and 
registration books using a standardized data abstraction sheet. The data were entered using 
Epi-data 4.2.0.0 and transferred to Stata 14 software for further data management and 
analysis. A bivariable and multivariable binary logistic model was run subsequently, and 
finally, a p-value of less than 0.05 with a 95% confidence interval (CI) was used to declare 
the significance of the explanatory variable.
Results: The magnitude of primary drug resistance among drug-resistant tuberculosis patients 
was 15.69% (95% CI: 12.94, 18.89). Alcohol drinking (adjusted odds ratio [AOR] = 0.31, 95% 
CI: 0.12–0.82), khat chewing (AOR = 4.43; 95% CI: 1.67–11.76), ambulatory and bedridden 
functional status (AOR = 0.43; 95% CI: 0.24–0.76) and (AOR = 0.41; 95% CI: 0.19–0.91), 
respectively, positive sputum smear result (AOR = 0.48; 95% CI: 0.26–0.90), and HIV coinfec-
tion (AOR= 2.31; 95% CI: 1.31–4.06) remained statistically significant associated factors of 
primary RR/MDR-TB.
Conclusion: Primary drug resistance is a public health problem in the study setting. 
Different behavioral and clinical conditions were significant factors of primary drug- 
resistant development. Mitigation strategies targeted on the patient’s clinical condition, 
substance-related behaviors, and universal DST coverage might be very important for early 
detection and treatment of RR/MDR-TB to prevent community-level transmission.
Keywords: clinical conditions, epidemiology of primary RR/MDR-TB, Ethiopia

Introduction
Drug-Resistant Tuberculosis (DR-TB) remains an international emerging public 
health crisis that has been reported in all surveyed countries.1 The high mortality, 
limited treatment options, and rapid spread of DR-TB have become a major 
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hindrance to the global Tuberculosis (TB) control 
program.2 In 2018, estimated half a million new cases of 
Rifampicin Resistant TB (RR-TB) cases were reported 
worldwide, of which 50% were found in India (27%), 
China (14%), and the Russian Federation (9%). Globally, 
the proportion of Multidrug-Resistant TB (MDR-TB) from 
RR-TB was 78%. Both RR-TB and MDR-TB, which are 
resistant to the most potent first-line anti-TB drugs (rifam-
picin and isoniazid), require treatment with second-line 
anti-TB drugs.1

The world’s leading curable cause of infectious disease 
mortality is TB, with a disproportionate problem in low- and 
middle-income countries.3 From the 14 high TB, TB/HIV, 
and MDR-TB profoundly affected countries, eight of them 
were situated in Africa including Ethiopia. In Ethiopia by 
the year 2018, there were 741 laboratories confirmed RR/ 
MDR-TB cases and the estimated incidence of RR/MDR-TB 
case among new and previously treated tuberculosis cases 
were 0.71% and 16%, respectively.1 The occurrence of DR- 
TB in new patients with no prior exposure to TB treatment 
for one or more months is the result of primary drug resis-
tance which represents 3/4th of the annual estimated RR/ 
MDR-TB cases in Ethiopia.4 As reported from a meta- 
analysis, the most common lineages in Ethiopia were Euro- 
American (64.8%) followed by East African-Indian (23.0%), 
Indo-Ocean (7.1%), Ethiopian (4.1%), and East Asian/ 
Beijing (0.2%).5 From new pulmonary tuberculosis (TB) in 
the Amhara Region of Ethiopia, the T (30.8%), Central 
Asian/CAS (21.1%), and U (17.7%) families were the pre-
dominant isolates strains.6

The rifampicin-resistant TB (RR-TB) and multidrug- 
resistant TB (MDR-TB) as compared to drug-susceptible 
tuberculosis for the first-line anti-TB drugs requires longer 
treatment duration (>9 months Vs 6 months), more toxic 
and expensive drugs (median ≥ 6430Vs 973 US$ per 
person), and low treatment success rate (56% Vs 85% 
globally).1 The End-TB strategy will be further challenged 
by the rising epidemics of Primary RR/MDR-TB.7

Most of RR/MDR-TB were acquired in the course of 
first-line anti-tuberculosis treatment due to drug ill-use.8 

Currently, there is an increasing incidence of primary infec-
tion with drug-resistant strain bacillis.9 The main source 
cases for community-level DR-TB transmission include 
those patients with DR-TB who are missed or late to be 
detected or TB cases who are not receiving effective and 
adequate treatment.8,10 Despite this, the chance of develop-
ing wild-type RR/MDR-TB is extremely unusual to date as 

primary MDR/RR-TB is up-surging in the general commu-
nity. This praised incidence of primary RR/MDR-TB ampli-
fies the rate of ongoing person-to-person transmission of 
primary RR/MDR-TB in the community.8

Previous literature identified several socio- 
demographic, clinical, and economical risk factors for the 
development of primary RR/MDR-TB. These include 
being single, poor education, low living space, poor eating 
fruits, low income, having mental stress, lacking medical 
insurance, contact history, and suffering from a chronic 
debilitating disease.11,12

To date, valid documents on the magnitude and asso-
ciated factors of primary DR-TB were limited in Ethiopia 
and the study setting. We, therefore, exploited the routi-
nely collected data for clinical practice to determine the 
magnitude and associated covariates of primary MDR/RR- 
TB among patients registered for DR-TB treatment in the 
Amhara regions of Ethiopia. The result of the study can be 
used as an input to support the control of DR-TB spread 
and provide insight for further research.

Methods
Study Design, Setting, and Population
An institution-based multicenter cross-sectional study was 
conducted on all RR/MDR-TB patients registered 
for second-line anti-TB drug treatment into the four second- 
line anti-TB drug treatment-initiating center hospitals 
(University of Gondar, Boru-Meda, Debre-Markos, and 
Woldia) in Amhara regional state between September 2010 
and December 2017. These four hospitals account for more 
than 90% of the RR/MDR-TB in the region. The region has 
the second-highest number of TB cases notified yearly fol-
lowing the Oromia region in the country. Amhara regional 
state is the second-largest and populated state among the ten 
regional and two town administrative states in Ethiopia. All 
the patients were bacteriologically confirmed RR/MDR-TB. 
The diagnosis of tuberculosis and its drug resistance was 
made either of the GeneXpert MTB/Rif assay or Line 
Probe Assay (LPA) and further triangulated by culture- 
based phenotypic drug susceptibility testing.

All RR/MDR-TB patients registered for second-line 
anti-TB treatment in the region were the source popula-
tion, whereas those patients enrolled for treatment from 
September 2010 to December 2017 in the selected hospi-
tals were the study population. Patients without recorded 
information on the previous episode of tuberculosis were 
excluded.
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Data Collection and Quality Control
Data were mined from the medical records using 
a structured data collection form. Baseline sociodemo-
graphic, behavioral, and clinical information (including 
sex, age, residency, marital status, education status, occu-
pation, treatment supporters, housing status, smoking his-
tory, history of alcohol drinking, history of khat chewing, 
anatomical site, functional status, sputum smear result, 
previous episode of tuberculosis, TB registration group, 
underlying comorbid diseases, and HIV co-infection) were 
obtained from medical record reviews. An effort was also 
invested to assess patients’ contact history with DR-TB 
patients retrospectively from the contact registration log-
book; unfortunately, the contact profiles of the patient 
were not recorded. To maintain the quality of the data, 
a half-day hands-on training was given to the data collec-
tors. Data were collected by four master’s degree students 
under the close supervision of the researchers. The com-
pleteness and consistency of the data were inspected and 
corrected day-to-day.

Variables Measurement/Definitions
Based on the Ethiopian Ministry of Health PMDT 
guideline,4 the outcome variable for this study was pri-
mary RR/MDR-TB. The occurrence of RR/MDR-TB in 
new patients with no prior exposure to anti-TB treatment 
for one or more months was considered as primary RR/ 
MDR-TB, whereas patients who have received anti-TB 
drugs for one or more months in the past and again 
diagnosed with tuberculosis were considered as secondary 
RR/MDR-TB. Multidrug-resistant TB (MDR-TB) was 
a TB bacillus that was resistant to rifampicin and isonia-
zid, with or without resistance to other first-line anti-TB 
drugs; if the resistance was for rifampicin and other drugs 
except for isoniazid it is named as Rifampicin Resistant 
TB (RR-TB).

Tuberculosis patient registration group: New: Patients 
that have never been treated for TB or have taken anti-TB 
drugs for less than 1 month. Relapse: Patients who were 
declared cured or treatment completed at the end of their 
most recent treatment course, and are now diagnosed with 
a recurrent episode of TB regardless of duration. 
Treatment after failure: Patients who came back for treat-
ment after declared treatment failure in their most recent 
treatment course, as defined by the national guideline. 
Treatment after lost to follow-up: Patients who were 
declared lost to follow-up at the end of their most recent 

course of TB treatment and are now decided to be treated 
with the full course of TB treatment.

Final treatment outcomes assignment: Cured: 
Treatment completed according to national recommenda-
tion without evidence of failure and three or more con-
secutive cultures taken at least 30 days apart are negative 
after the intensive phase. Treatment completed: Treatment 
completed according to national recommendation without 
evidence of failure but no record that three or more con-
secutive cultures taken at least 30 days apart are negative 
after the intensive phase. Treatment failure: Treatment 
terminated or the need for permanent regimen change of 
at least two anti-TB drugs due to lack of sputum conver-
sion by the end of the intensive phase, or bacteriological 
reversion in the continuation phase after conversion to 
negative after intensive phase, or evidence of additional 
acquired resistance to fluoroquinolones or second-line 
injectable drugs. Died: A patient who dies for any reason 
during TB treatment. Lost to follow-up (LTFU): A patient 
who underwent treatment for at least one month and was 
interrupted for two consecutive months or more. Transfer 
out: a patient who is transferred to continue treatment in 
another reporting unit after starting treatment.

Homelessness was defined as patients who lived on the 
streets or lacked fixed, regular, and adequate nighttime 
residence. Cigarette smoking: those patients who had 
every history of smoking were documented as smokers. 
Khat chewing: Patients chewing khat for any reasons like 
for recreation, social, or religious purposes were consid-
ered chewers.

Data Processing and Statistical Analysis
After data was entered into epi-date 4.2.0.0, it was exported 
to Stata 14 for further cleaning, coding, recoding, and ana-
lysis. The socio-demographic, behavioral, and clinical fea-
tures of patients were analyzed descriptively. Median with 
interquartile range and mean with Standard Deviation (SD) 
were used for skewed and normally distributed continuous 
variables, respectively. Texts, tables, and figures were used 
to present results. The Chi-square assumptions were 
assessed and valued for categorical explanatory variables. 
A binary logistic regression model was used to evaluate the 
association between patient characteristics and primary RR/ 
MDR-TB. The Hosmer-Lemeshow goodness-of-fit test was 
computed to evaluate the model adequacy and multicolli-
nearity was checked using a variance inflation factor. 
p-values of <0.2 and 0.05 were used as a cut of points to 
declare statistical significance in the bi- and multivariable 
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binary logistic regression models, respectively. Adjusted 
Odds Ratio (AOR) with 95% CI was reported for significant 
variables in the multivariable logistics regression model.

Results
Socio-Demographic and Behavioral 
Characteristics
Out of 588 RR/MDR-TB cases recorded during the study 
period, we included 580 cases that had a documented 

history of tuberculosis treatment. The mean and Standard 
Deviation (SD) of age was 31.36 + 12.29 years, ranging 
from one to seventy-five years. More than half (56.90%) 
were male and (52.34%) were urban residents. 
Approximately half (43.79%) were not formally educated. 
Of all who have records of ever history of smoking, 
13.28% were smokers (Table 1 at the end).

More than half of the primary and approximately 60% 
of all RR/MDR-TB patients were from the University of 

Table 1 Socio-Demographic and Behavioral Characteristics of RR/DR- TB Patients in Amhara Regional State, Ethiopia: 2010–2017 
(N=580)

Variables Categories Frequency Percent Type of DR-TB

Primary (91) Secondary (489)

Sex Male 330 56.90 49 281
Female 250 43.10 42 208

Residence Urban 303 52.34 55 248
Rural 276 47.59 36 240

Not recorded 1 0.17 0 1

Educational status No formal education 254 43.79 42 212

Primary 156 26.90 18 138
Secondary 92 15.86 17 75

Certificate and above 73 12.59 14 59

Not Recorded 5 0.86 0 5

Occupation Private business 345 59.48 52 293

Employed 62 10.69 11 51
Unemployed 168 28.97 28 140

Not recorded 5 0.86 0 5

Marital status Married 277 47.76 36 241

Never Married 206 35.52 41 165

Divorced/widowed 94 16.21 14 80
Not recorded 3 0.51 0 3

Housing condition Homeless 29 5.00 7 22
Has home 474 81.72 42 264

Not Recorded 77 13.28 17 60

Have treatment supporter Yes 502 86.55 84 418
No 72 12.41 7 65

Not recorded 6 1.03 0 6

History of cigarette smoking Yes 77 13.28 11 66
No 503 86.72 80 423

History of alcohol drinking Yes 86 14.83 8 78
No 492 84.83 83 409

Not recorded 2 0.34 0 2

Khat Chewing Yes 40 6.90 11 29

No 538 92.76 80 458

Not recorded 2 0.34 0 2
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Gondar comprehensive specialized hospital treatment initi-
ating center. The magnitude of the primary RR/MDR-TB 
was lower in Gondar (12.32%), but it was higher in 
Woldia (31.37) (Figure 1).

Clinical Characteristics, Final Treatment 
Outcome, and Development of Adverse 
Drug Event
Of those with HIV tested 27.41% were co-infected. Nearly 
90% and 80% of the patients were pulmonary tuberculosis 
and sputum smear-positive, respectively. One-third of the 
patients were working in functional status. The proportion 
of overall successful treatment outcome (cure plus com-
pleted) by discounting those patients still on treatment was 
71.63%. Similarly, it was 67.16% for primary and 72.31% 
for secondary RR/MDR-TB patients. Adverse drug events 
were less common among the primary as compared to 
secondary RR/MDR-TB patients, 56.04% and 65.24%, 
respectively (Table 2 at the end).

We have assessed the presence of statistical signifi-
cance difference among primary and secondary RR/MDR- 

TB patients regarding the subsequent development of 
adverse drug events and successful final treatment out-
comes by using the Pearson Chi-square test. And, the 
difference was found to be insignificant with a p-value of 
0.094 and 0.384 consecutively.

The magnitude of primary RR/MDR-TB was an 
increase in recent years as compared to the year before 
2013 due to the implementation of the universal Drug 
Susceptible Test (DST) (Figure 2).

The Magnitude of Primary RR/MDR-TB
Of the total registered RR/MDR-TB patients 91 had no 
prior episode of tuberculosis. The overall magnitude of 
primary RR/MDR-TB 15.69% (95% CI: 12.94, 18.89); 
The magnitude reaches up to 22% in HIV co-infected, 
24.14% in homeless, and 24.41% in sputum smear- 
negative, patients. Undesirably, 391 (67.41%) DR-TB 
patients were diagnosed for their RR/MDR-TB after the 
failure of their first-line anti-TB drug treatment. More than 
half of the study participants 297 (51.55%) had at least 
two previous episodes of tuberculosis treatment (Figure 3).
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Figure 1 Number of patients from each treatment-initiating center stratified by their primary and secondary RR/MDR-TB status, Amhara regional state, Ethiopia: 2010– 
2017 (N=580).
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Factors Associated with Primary RR/ 
MDR-TB
Those variables that satisfy the chi-square assumption 
were fitted in the bivariable and multivariable binary logis-
tic regression analysis. From the bivariable binary logistic 
regression model, age, residency, marital status, treatment 
supporter, alcohol drinking, khat chewing, functional sta-
tus, anatomical site of tuberculosis, sputum smear result, 
comorbidity, and HIV co-infection were significantly asso-
ciated at a p-value of less than 0.2 and considered in the 
multivariable logistic regression. There are no significant 
associations between primary RR/MDR-TB and sex, edu-
cational status, occupation, and history of cigarette smok-
ing. In the multivariable binary logistic regression model, 
alcohol drinking (Adjusted Odds Ratio [AOR] = 0.31, 
95% Confidence Interval [CI]: 0.12–0.82), Khat chewing 
(AOR = 4.43; 95% CI: 1.67–11.76), ambulatory, and bed-
ridden functional status (AOR = 0.43; 95% CI: 0.24–0.76), 

and (AOR = 0.41; 95% CI: 0.19–0.91), respectively, posi-
tive sputum smear result (AOR = 0.48; 95% CI: 0.26– 
0.90), and HIV coinfection (AOR= 2.31; 95% CI: 1.31– 
4.06) remained statistically significant (Table 3 at the end 
of the document). Model fitness was evaluated by the 
Hosmer-Lemeshow goodness-of-fit test in which the 
model was suitable (P-value=0.55).

Discussion
Information on primary RR/MDR-TB from Ethiopia is 
inadequate. We, therefore, conducted a multicenter cross- 
sectional study to explore the magnitude and associated 
factors of primary MDR/RR-TB from a larger pool of DR- 
TB patients in the Amhara region of Ethiopia. Which was 
an indicator of the National Tuberculosis Control Program 
(NTP) performance in controlling the spread of drug- 
resistant tuberculosis?

The magnitude of primary RR/MDR-TB varies from 
country to country. The result of this study confirmed that 

Table 2 Clinical Characteristics of RR/DR- TB Patients in Amhara Regional State, Ethiopia: 2010–2017 (N=580)

Variables Categories Frequency Percept Type of DR-TB

Primary (91) Secondary (489)

Functional status Working 201 34.66 44 157

Ambulatory 282 48.62 33 249
Bedridden 92 15.86 12 80

Not recorded 5 0.86 2 3

Anatomical site of tuberculosis Only Pulmonary 509 87.76 75 434

Only EP 47 8.10 8 39

Disseminated 24 4.14 8 16

Baseline sputum smear result Positive 445 76.72 56 389

Negative 94 16.21 23 71
Not recorded 41 7.07 12 29

Baseline Comorbid disease Yes 84 14.48 8 76
No 496 85.52 83 413

HIV co-infection Yes 159 27.41 35 124
No 420 72.41 56 364

Not recorded 1 0.17 0 1

Development of adverse drug event Yes 370 63.79 51 319

No 210 36.21 40 170

Final treatment outcome Cure 310 53.43 33 277

Completed 51 8.79 12 39
Failure 14 2.41 2 12

LTFU 42 7.24 6 36

Transfer out 15 2.59 3 12
Death 72 12.41 11 61

On treatment 76 13.10 24 52
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the magnitude of primary MDR/RR-TB was 15.69% (95% 
CI: 12.94, 18.89). Our finding was comparable to the 
results of similar surveys conducted in Ethiopia,13 

China,14 and Brazil.15 However, it was lower than studies 
conducted across the globe, such as Ethiopia (26.9%),16 

South Africa (49%),17 the eastern coast of China (53.9),2 

Vladimir Region of Russia (73.3%),18 and reports in 
a review of data for 30 countries having anti-tuberculosis 
drug resistance surveillance (31%-82%).19 This can be due 
to these countries taking the lion share of the global DR- 
TB patients and correspondingly increasing the prevalence 
of a primary form of RR/MDR-TB through increased 
transmission.1

On contrary to this, it was higher than the previous 
reports in Gondar (8.5%)20 and Amhara Regional state 
(10.7%),21 Ethiopia. A potential reason for this discre-
pancy might be that previous studies were done, while 
DST services were provided only for high-risk patients 
for DR-TB and at the early phase of universal DST imple-
mentation for all presumptive tuberculosis patients. The 
other explanation could be the difference in the study 
population. Two previous studies were done on sputum 
smear and culture-positive DR-TB tuberculosis patients, 

while our study was done on all forms of DR-TB patients. 
Taking into consideration the Treatment Initiating Centers 
(TICs), the prevalence of primary RR/MDR-TB was lower 
in Gondar (12.32%) and Boru-Meda (14.29) but somewhat 
higher in Debre-Markos (27.66%) and Woldia (31.37%) 
hospitals. The difference in magnitude of primary MDR/ 
RR-TB across TICs was directly related to the implemen-
tation of universal DST for all presumptive tuberculosis 
patients and the time of the establishment of each TIC. 
Accordingly, the University of Gondar comprehensive 
specialized hospital was the first treatment initiating center 
and provided treatment service for all DR-TB in the region 
since September 2010, before the exercise of universal 
DST by the NTPs. Similarly, Boru-Meda TIC has 
launched the DR-TB treatment at the early phase of the 
universal DST implementation. However, the remaining 
two TICs were functioned for the treatment DR-TB during 
the implementation of universal DST, especially Woldia 
treatment-initiating center was established and introduced 
DR-TB treatment at the time of better implementation of 
the universal DST. We have tried to evaluate the relation-
ship between the time of universal DST implementation 
and the proportion of primary RR/MDR-TB diagnosis, 

2010 2011 2012 2013 2014 2015 2016 2017

Diagnosis Year

Primary RR/MDR-TB 1 0 4 5 11 24 29 17

Secondary RR/MDR-TB 12 35 64 97 100 94 46 41
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Figure 2 Number of RR/DR- TB patients cross-tabulated with the diagnosis year in Amhara regional state, Ethiopia: 2010–2017 (N=580).
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which clearly showed a linear association (Figure 2). To 
date, there has been no full access to DST service for all 
suspected or confirmed tuberculosis patients in Ethiopia. 
The prevalence of primary DR-TB will be higher if the 
country permits full DST access for all tuberculosis sus-
pects. The finding from this research pointed out the 
existence of ongoing transmission of drug-resistant tuber-
culosis in the community. Late detection and delayed 
treatment initiation of infectious RR/MDR-TB disease 
play a major role in increasing epidemics of primary RR/ 
MDR-TB.22 Evidence revealed that a single infectious RR/ 
MDR-TB patient can spread on average to 22 individuals 

and finally produce more than two new tuberculosis dis-
eased cases.23

After controlling the effect of sex, educational status, 
occupation, and history of cigarette smoking, the multi-
variable binary logistic regression analysis disclosed, his-
tory of khat chewing and HIV coinfection were positively 
associated, whereas the history of alcohol intake, poor 
functional status, and sputum smear positivity at the base-
line was negatively associated with the magnitude of pri-
mary RR/MDR-TB.

Khat chewing increases the odds of acquiring pri-
mary MDR/RR-TB by four times. Even though works of 
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Figure 3 Number of previous treatment and registration group of RR/MDR- TB patients in Amhara regional state, Ethiopia: 2010–2017 (N=580).
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the literature were lacking in this regard, the strong 
association between khat chewing and primary RR/ 
MDR-TB could be because khat is an endogenous sti-
mulant plant in which people have chewed it in groups 
in an enclosed space for different drives in Ethiopia. 
These enclosed/crowded and poorly ventilated spaces 
may favor the high person-to-person transmission of 
DR-TB. However, we did not find a biological relation-
ship between khat chewing and TB from the kinds of 
the literature which might be a research question for 
future researchers.

HIV confection was another independent and posi-
tively associated factor with the high prevalence of pri-
mary MDR/RR-TB. This was supported by a report from 
a systematic review and meta-analysis done to examine the 
association between HIV infection and MDR-TB.24 This 
might be explained via the frequent health facility visit of 
HIV-coinfected patients for acute and chronic HIV care 
and repeated hospitalization for different opportunistic 
infection management that possibly craft the chance of 
exposure to drug-resistant tuberculosis bacilli in settings 
where DR-TB is prevalent and poor tuberculosis infection 

Table 3 Bivariable and Multivariable Binary Logistic Regression Analysis of Primary RR/MDR-TB Patients in Amhara Regional State, 
Ethiopia (N= 580)

Variables Categories Type of DR-TB COR (95% CI) AOR (95% CI)

Primary (91) Secondary (489)

Age (mean + SD) 29.49+12.06 31.71+13.37 0.98 (0.97, 1.00) 1.00 (0.98, 1.03)

Sex Male 49 281 0.86 (0.55, 1.35)

Female 42 208 1

Residence Urban 55 248 1.48 (0.94, 2.33) 1.65 (0.97, 2.81)

Rural 36 240 1 1

Marital status Married 36 241 1 1

Never Married 41 165 1.66 (1.02, 2.71) 1.61 (0.83, 3.14)
Divorced/Widowed 14 80 1.17 (0.60, 2.28) 1.24 (0.57, 2.71)

Have a treatment supporter Yes 84 418 1 1
No 7 65 0.54 (0.24, 1.21) 0.57 (0.22, 1.44)

History of cigarette smoking Yes 11 66 0.88 (0.45, 1.74)
No 80 423 1

History of alcohol drinking Yes 8 78 0.51 (0.24, 1.09) 0.31 (0.12, 0.82)*
No 83 409 1 1

History of Khat Chewing Yes 11 29 2.17 (1.04, 4.52) 4.43 (1.67, 11.76)*
No 80 458 1 1

Functional status Working 44 157 1 1
Ambulatory 33 249 0.47 (0.29, 0.78) 0.43 (0.24, 0.76)*

Bedridden 12 80 0.53 (0.27, 1.07) 0.41 (0.19, 0.91)*

Anatomical site of tuberculosis Pulmonary 75 434 1 1
EP 8 39 1.19 (0.53, 2.64) 1.36 (0.38, 5.52)

Disseminated 8 16 2.89 (1.20, 7.00) 2.31 (0.78, 6.81)

Baseline sputum smear result Positive 56 389 0.44 (0.26, 0.77) 0.48 (0.26, 0.90)*
Negative 23 71 1 1

Baseline Comorbid disease Yes 8 76 0.52 (0.24, 1.23) 0.64 (0.28, 1.50)
No 83 413 1 1

HIV co-infection Yes 35 124 1.84 (1.15, 2.93) 2.31 (1.31, 4.06)*
No 56 364 1 1

Note: *Significantly associated factors: Hosmer-Lemeshow goodness-of-fit test: P= 0.549. 
Abbreviations: COR, Crude Odds Ratio; AOR, Adjusted Odds Ratio; DR-TB, Drug-Resistant Tuberculosis; EP, Extra Pulmonary.
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control is practiced. Also, HIV-infected patients were at 
higher risk of active DR-TB disease progression because 
of suppressed immunity.25 Moreover, the absence of pro-
phylaxes for drug-resistant tuberculosis for HIV-coinfected 
patients as drug-susceptible tuberculosis such as isoniazid 
preventive therapy (IPT) may play its share in the 
increased occurrence of primary MDR/RR-TB. The high 
percentage of HIV coinfection (27.41%) in our finding 
compared to the reported HIV coinfection (5%) in drug- 
susceptible tuberculosis in Ethiopia will be another 
research question to be investigated.

The current study also showed that patients with 
a history of alcohol intake had 69% less likely to acquire 
primary RR/MDR-TB, while on the other hand, they were 
at a higher chance of developing secondary DR-TB. 
Several studies identified that alcohol consumption was 
an important population-level risk factor for secondary 
DR-TB due to the negative impact of alcohol on TB 
treatment adherence, impaired immune response, and 
increased risks of adverse drug events. Concurrent alco-
holism treatment for alcoholic tuberculosis patients as 
a medical problem is largely desired to minimize the 
increased incidence of DR-TB.26–29

Patients with working functional status compared with 
those with poor functional status (bedridden and ambula-
tory) were having a lower odds of having primary RR/ 
MDR-TB. We have tabulated and evidenced from our data 
that most of the poor functional status patients had 
a repeated history of tuberculosis treatment. The most 
likely incriminating cause of the worst functional status 
could be these repeated previous tuberculosis attacks, 
which result in a secondary form of RR/MDR-TB rather 
than a primary form of drug resistance.

Those DR-TB patients with positive sputum smear 
results at the baseline were 52% or less likely to have 
a primary form of DR-TB. To the best of our knowledge, 
we cannot find any literature reporting sputum smear 
results as a factor for primary drug-resistant development. 
But the study reports that smear positivity does not affect 
primary drug-resistance among drug-resistant patients.25

Limitations
We are confident that our research proved strong evidence 
for policymakers and researchers, but it might not be free 
of limitations. The cross-sectional nature of the study 
design and unavailability of data on a sensitive indicator 
of primary transmission of tuberculosis within the 

communities like contact history and nosocomial transmis-
sion is the main limitation of this study.

Conclusion
Primary drug-resistant tuberculosis continues as a public 
health problem in Ethiopia. History of alcohol drinking 
and khat chewing, ambulatory and bedridden functional 
status, positive sputum smear result, and HIV co-infection 
were significantly associated with the development of pri-
mary MDR/RR-TB. The result of the study is essential to 
inform policymakers and stakeholders as input to support 
the control and prevention of DR-TB spread and will 
provide insight for further research. Mitigation strategies 
targeted on baseline patient’s clinical conditions and 
improving substance-related behaviors might be very 
important to reduce the burden of primary drug resistance 
tuberculosis.

Abbreviations
DR-TB, drug-resistant tuberculosis; TB, tuberculosis; RR- 
TB, rifampicin resistance tuberculosis; MDR-TB, multi-
drug-resistant tuberculosis; DST, drug susceptibility test-
ing; HIV, human immunodeficiency virus; OR, odds ratio; 
CI, confidence interval; NTP, National Tuberculosis 
Control Program.
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