ADDISABABA UNIVERSITY
COLLEGE OF HEALTH SCIENCES
SCHOOL OF PUBLIC HEALTH

DETERMINANTSOF MULTI DRUG RESISTANT TUBERCULOSIS
(MDR-TB) AMONG TUBERCULOSISPATIENTSIN ADDISABABA,
ETHIOPIA: CASE CONTROL STUDY.

BY
SEFONIAS GETACHEW (BSc. in PH)

ADVISOR
FIKRE ENQUSELASIE (Msc, PhD, Associate prof.)

A RESEARCH PAPER SUBMITTED TO THE SCHOOL OF GRADUATE
STUDIES, ADDIS ABABA UNIVERSITY AS PARTIAL FULFILLMENT OF THE
REQUIREMENT FOR THE DEGREE OF MASTER OF PUBLIC HEALTH IN
EPIDEMIOLOGY

APRIL, 2012
ADDIS ABABA
ETHIOPI



ADDISABABA UNIVERSITY

SCHOOL OF GRADUATE STUDIES

DETERMINANTS OF MULTI DRUG RESISTANT TUBERCULOSIS
(MDR-TB) AMONG TUBERCULOSIS PATIENTS IN ADDIS ABABA,
ETHIOPIA: CASE CONTROL STUDY.

BY
SEFONIASGETACHEW
School of Public Health, College of Health Sciences
Addis Ababa University

Approved by the Examining Board

Chairman, SPH

FIKRE ENOUSELASIE (Msc, PhD, Associate prof.)

signature

Advisor

Examiner

Signature

signature



ACKNOWLEDGMENT

| would like to extend my sincere thanks to my advisor Dr. Fikre Enquselasie for his unreserved
guidance, comments and provision of some material since topic selection to the completion of this
paper.

My appreciation also extends to my co advisor Dr. Daniel Mersa working in St. Peter Hospital as
expert of MDR-TB for his support during collection of data and his valuable comments.

Thanks to Dr. Ayele Belachew, Dr. Degu Jirane and Zerihun Getachew who have also contributed
in reviewing the thesis.

My heartfelt thanks also extends to Dr. Addisu Admasu for all his support in provision of some
material and important comments during study time.

Finally, | would like to thank Addis Ababa University, School of Public Health for giving the
opportunity to conduct the research and for the financial support.



Table of Contents

ACKNOWIEAgMENt----mmmm o m e oo oo e |

Table of CoNteNt--------mmm oo e Il

List Of tabl@S-------mmm oo v

LiSt Of fIQUres =---=-=-memmmmmm e e oo ----V

Abstract Vil

1.Introduction 1

2. Literature reViEW---=-mnmnmmm e e 4

3. ObjeCtiVe----nmnmm e e e --11

3.1 General objective 11

3.2 Specific objectives 11

4.Methods 12

4.1 Study area and peried 12

4.2 Study design 12

4.3 Population 12
4.3.1 Source populatien 12
4.3.2 Study POPUIALION-======m === mmm e oo e e e 13
4.3.3. Sample size determination--------=--=-=--mmm oo 13
4.3.4. Sampling ProCeAUIE------=-mmm oo oo oo e 14

4.4 Data collection procedure 16
4.4.1.study variable 16
4.4.2. Data collection t00IS -----=-==--—mmmm oo 17
4.4 3. Data quality CONErOl-----==nmnmmmmmm oo oo e 17

4.5. Data processing and analySis ----=-=-=-===mmm oo 18--

4.6. Ethical consideration-----------=====m o mm oo oo e e 18

5. RESUIE —mmmmm e e e 19
5.1. Socio demographic factors associated with MDR-TB-----------====-mmmmmmmm e 19
5.2. Environmental and house hold factors associated with MDR-TB-----------------=-------- 22

5.3. Behavioural factors associated with MDR-TB------=-=-==mmmmmmmm oo 24



5.4. Clinical characteristics of TB and Co-morbid illness associated with MDR-TB--------- 25

5.5. Over all determinants Of MDR-TB-------=--=m-mmmmm oo oo 29
6. DISCUSSION -mmmmmm e oo oo 31
7. Strength and Limitation----=-==-==mmm oo o oo e e e 35
8. CONCIUSION-======m=mmmmm mm e e e oo e e e e e e e e e e e e e e e e e e e e e 36
9. ReCOMMENAALION -=--m = mmm e o oo oo 37
References 38
Appendix-1 Conceptual frame WOrkK----=-=-====m=mnmmm oo 42
Appendix-1I patient information sheet e L e R 43
Appendix-Ill patient consent formM------=--=-mmmm oo 44

Appendix-IV Data collection t00l-----=--=-===mm oo 45




List of tables

Table 1. Socio demographic factors associated with MDR-TB in Addis Ababa-------------------- 20
Table 2. Environmental and house hold factors associated with MDR-TB in Addis Ababa------ 23
Table 3. Behavioural factors associated with MDR-TB in Addis Ababa ------------------- 24

Table 4. Clinical characteristics of TB and co morbid iliness associated with MDR-TB --------- 26
Table 5. Multivariate logistic regression analysis of factors associated with MDR-TB ----------- 30



List of figures
Fig. 1 Diagrammatic presentation of sampling procedure-----------=-==-=--=-emmmmmmmmmmm oo 15

Fig. 2 The outcomes of previous TB treatment among cases and controls in Addis Ababa------ 27



List of acronyms

AARHB Addis Ababa regional health bureau

ALERT All African leprosy and tuberculosis rehabilitation training
AAU Addis Ababa university

ART Anti-retro viral therapy

BMI Body Mass Index

Cl Confidence Interval

CEEU Central and Eastern Europe

DOTs Direct observe therapy

ENHRI Ethiopian nutrition and research institute

FMOH Federal Ministry of Health

HIV Human immuno deficiency virus

INR Isoniazid

IRB Institutional Review Board

IUATLD International union Against tuberculosis and lung disease
MDR-TB Multi Drug Resistant Tuberculosis

OR Odds Ratio

PhD Philosophy of Doctor

Pl Principal investigator

RFC Rifampicin

SHRE Streptomycin, Isoniazid, Rifampicin, Ethambutol
TB Tuberculosis

WHO World health organization

XDR Extensive drug resistant

Vi



Abstract

Background: Tuberculosis (TB) is a major cause of death in developing countries; it comprises
of 25% of avoidable adult deaths. Even though the global burden and incidence rates of TB have
been declining since 2004, drug-resistant tuberculosis remains a growing threat to public health
despite advances made in treatment and diagnosis over the past decade. Multidrug-resistan
tuberculosis (MDR-TB) which is resistant to at least two drugs of the most powerful first-line
treatment, rifampicin (RIF) and isoniazid (INH) is one of the challenging problem worldwide.
Ethiopia ranks 18 among 27 high burden MDR-TB countries in the woslith an estimated

5200 new cases of MDR-TB each year.

Objective: of the study was tassess the potential determinants of MDR-TB amobgrtwlosis
patients in Addis Ababa.

Method: A facility based unmatched case control study design was conducted from December 21,
2011 to January 30, 2012ases were tuberculosis patients with culture-prangdobacterium
tuberculosis resistant to at least both to isoniazid (INH) and rifampicin (RIF) and controls were
Tuberculosis patients with smear positive mycobacterium tuberculosis who turned negative for the
recent test after"?, 5" or 6" months of treatment course. The case to control ratio was 1 : 2.
Cases were selected from two hospitals which give MDR-TB treatment namely St. Peter and
Defence Teaching and Referral hospitals. Controls were selected from two hospitals (Federal
police and Defence Teaching and Referral hospitals) and seven health centres. Simple randon
sampling was used to select patients from the register of each hospital and health centres involved

To identify the determinants a multi variate logistic regression was done.

Results: A total of 75 cases and 148 controls were interviewed. Among the respondents
41(54.7%) of cases and 84(56.8%) of controls were males. The mean (standard deviation) age
among cases and controls were 30.6(10.4) and 28.6(9.9) respectively. The likelihood of MDR-TB
were higher among those who reside out of Addis Ababa ( AOR=18.85 (2.21, 161.10), HIV
infected (AOR=9.10( 1.48, 54.37) and on previous treatment of TB ( AOR=65.57(14.21, 302.64)
and proved to be statistically significant.

Conclusion: Previous treatment of TB, HIV infection and residence out of Addis Ababa were the
independent predictors of MDR-TB and thus needs a better attention of the national TB
prevention and control activities according to the contextual situations so that to avert the rising

problem from the country and furthermore, to keep the health of the community.
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1. Introduction
1.1. Background

Tuberculosis (TB) is one of the most wide spread infections known in the world.
Approximately 1.7 billion people or one-third of the world’s population is to be infected with
mycobacterium tubercle bacilli. Every year, about nine million cases of active TB disease and
2 million deaths occur globally [1]. In 2009, there were an estimated 9.4 million incident
cases (range, 8.9 million—9.9 million) of TB globally (equivalent to 137 cases per 100 000
population). The absolute number of cases continues to increase slightly from year to year, as
slow reductions in incidence rates per capita continue to be outweighed by increases in
population. Most of the estimated number of cases in 2009 occurred in Asia (55%) and Africa
(30%); smaller proportions of cases occurred in the Eastern Mediterranean Region (7%), the
European Region (4%) and the Region of the Americas (3%). The 22 high burden countries
that have received particular attention at the global level since 2000 account for 81% of all

estimated cases worldwide [2].

TB affects mostly young adults in their productive years because of the human
immunodeficiency virus (HIV) epidemic [3]. Of the 9.4 million incident cases in 2009, an
estimated 1.0-1.2 million (11-13%) were HIV-positive, with a best estimate of 1.1 million
(12%) and in total, approximately 1.7 million people died of TB in 2009 [2]. Tuberculosis is
the major cause of death in developing countries; it comprises of 25% of avoidable adult
deaths [3]. Even though incidence rates have been declining since 2004 at the global level [2],
drug resistant TB remains a growing threat to public health despite advances made in

treatment and diagnosis over the past decade [4, 5].

Multidrug-resistant tuberculosis (MDR-TB) is defined as strains of Mycobacterium
tuberculosis that are resistant to at least two drugs of the most powerful first-line treatment,
rifampicin (RFC) and isoniazid (INH) [6]. Patients with MDR-TB require treatment for 18—
24 months with a regimen of up to six drugs (second-line drugs are expensive and toxic),
some of them injectable, and a period of hospitalization to manage their toxic reactions and
other complications [7]. Patients infected with MDR strains are not only difficult to cure, but
also more likely to remain sources of infection for a longer period of time than those with
drug-susceptible organisms [8]. There are alarming reports of raising drug resistance from
various parts of the globe which potentially threaten to interrupt the gains achieved in TB

control over the last decade [9].



MDR-TB is fundamentally a man-made phenomenon and arises due to inadequate treatment
of drug-sensitive TB [10] and the prevalence of this disease mirrors the functional state and
efficacy of tuberculosis control programmes in the country [11]. In 2008, an estimated 390
000-510 000 cases of MDRTB emerged globally (best estimate, 440 000 cases). Among all
incident TB cases globally, 3.6% are estimated to have MDR-TB and this caused an
estimated 150 000 deaths [12]. The 27 countries (15 in the European Region) that account for

86% of all such cases have been termed as the 27 high MDR-TB burden countries [2].

African countries are known to have the highest incidence rate of TB in the world; even at

low proportions of drug resistance the caseload of MDR-TB patients becomes very high. As a
result, the rates of MDR-TB cases arising per 100, 000 populations in some Southern African
countries are 5—6 times higher than those of China and India. Latest estimates of WHO put
the number of MDR-TB cases emerging in 2008 in Africa at 69 000 [12].

Ethiopia ranks eighth among the world’s 22 countries with a high tuberculosis burden and
15™ among 27 countries with high burden of MDR-TB with an estimated 5200 new cases of
MDR-TB in each year [2, 12According to the WHO Global TB Report 2010, the doyn

had more than 146, 677 new TB cases in 2009. The country has successfully expanded
Directly Observed Treatment Short course (DOTs) with population coverage of 95%.
Nevertheless, the incidence of all cases of TB is estimated to be 300/100,000 and MDR-TB
rate is 1.8% [2]. The treatment of MDR-TB case is very challenging especially in resource
limited settings due to the socio- economic impact and the long duration almost 18-24 months
taken for treatment compared to drug susceptible TB [12]. In Ethiblidg- TB treatment

was started in 2009 at St. Peter's TB specialized hospital in partnership between the Federal

Ministry of Health (FMOH), and Global health committee in limited number of patients [13].

Identifying factors related to drug resistance TBrésy crucial to tackle the spread of TB

with strengthening the national tuberculosis control program. Several risk factors have been
identified in the causation of drug resistant tuberculosis, of which the three most important
are previous treatment with anti-tuberculosis drugs which may be inappropriate, incomplete
or erratic, high prevalence of drug resistant tuberculosis in the community and contact with a

patient known to have drug resistant tuberculosis [14].



In case of MDR-TB various potential demographic and clinical risk factors were also
investigated in different countries in the world. However, a virtual consensus among MDR-
TB researchers regarding the fact that the number of previous treatment is a risk factor for
MDR-TB, variables like sex, age and HIV- status are not still showing clear association with
MDR-TB [12].

1.2. Rational of the study

There is scarcity of studies in Ethiopia on determinants of MDR-TB. The implementation of
Directly Observed Treatment of Short Course began in 1992 [15] for newly diagnosed smear-
positive patients in Ethiopia, by 2009, 84% achieved successful outcomes which is almost
close to the expected rate of 85% [2]. However, we are observing MDR-TB among new and

previously treated cases.

Adequate study on factors responsible for the occurrence of MDR-TB is still lacking in the
local context. Therefore, Identifying factors related to drug-resistance TB in particular to
MDR-TB is crucial to halt the spread of TB by strengthening the national tuberculosis
control program [14]. Furthermore, it helps to achieve the global target that have been set
within the context of the Millennium Development Goals (MDGs) and by the Stop TB
Partnership to eliminate TB as a public health problem and, ultimately, to secure a world free
of TB [16].

The findings from this study have a significant benefit in strengthening the prevention and
control efforts of TB at individual or community level along with treatment care through

forwarding valuable recommendations to policy makers and national tuberculosis program
implementers. In general, as Ethiopia is one of the developing countries with a limited
resource and facing high prevalence of MDR-TB cases, giving a contextual solution to the
growing problem with epidemiological assessment of the potential determinants of MDR-TB

is the ultimate goal of the study



2. Literature review
2.1. Global and national epidemiology of MDR-TB.

The first international MDR-TB survey demonstrated that MDR-TB was present worldwide,
with ‘hot-spots’ in Russia, Latvia and the Dominican Republic [RAgcording to WHO's
anti-tuberculosis drug resistance in the world the estimated finding show that 489,139 MDR-
TB cases emerged worldwide in 2006, and the global proportion of resistance among all cases
was 4.8% [6]. Among the newly diagnosed TB cases, the total number of MDR-TB cases was
285,718 resulting in the proportion of 3.1%. In previously treated cases, the respective data
were 203,230 and resulting in the proportion of 19.0%. Since MDR-TB patients usually
require treatment for 2 years or longer, the figures of global MDR-TB prevalence may be
three times greater than its incidence [18]. China, India and Russian Federation are estimated
to incorporate the highest number of the global MDR-TB cases. China and India account for
approximately 50% of the global MDR-TB burden. In these countries 8% and 5% of all TB
cases respectively are estimated to have MDR-TB and are thus unlikely to respond to the
treatment they currently receive [19]. Studies also show thatutteerates for MDR-TB are

lower; typically ranging from around 50% to 70% [16].

A review of 63 surveys conducted between 1985 ar@k 1Quggested that primary and
acquired MDR-TB was between 0-10.8% and 0-48% respectively. In 1994, World Health
Organization International Union Against Tuberculosis and Lung disease (WHO-IUATLD)
carried out a surveillance which concluded that the problem is global; the median prevalence
of primary and acquired multi drug resistance was 1.4% and 13% respectively. A second
WHO-IUATLD global project on drug surveillance carried out in 1996-1999 in 58 countries,
found that the median prevalence of primary and acquired multi-drug resistance was 1% and
9% respectively [20]. According to the eight year surveillance conducted in France, the
annual prevalence of MDR-TB among the total number of patients with culture-positive TB
ranged from 0.4-0.9%. A substantial proportion (mean 16%) of the MDR-TB patients were
reported during several subsequent years. Consequently, the total number of distinct patients
with MDR-TB was 264 during the 8-years surveillance period and the mean annual incidence
rate was 0.5%. Among the 264 patients, 174 (65.9%) had been previously treated, and 88
(33.3%) were classified as new patients. Compared with new patients, previously treated
patients were more likely to be male, have only pulmonary TB, and smear-positive [21].



Less than 50% of the African Region population is represented in anti-TB drug—resistance
surveillance data previously. Experts believed that sub-Saharan Africa had limited prevalence
of anti-TB drug resistance, owing to the relatively late introduction of rifampicin- based
treatment coupled with expansion of the DOTSs strategy. However, the 2006 WHO estimates
indicate that nearly 60,000 MDR-TB cases occur annually in the Region (14% of the global
burden). South Africa, with a nearly 20% HIV infection prevalence among persons 15-49
years of age, has 10,000 MDR-TB cases annually (2.4% of the global MDR-TB burden).
Nigeria and Ethiopia rank second and third, with about 8000 and 5000 cases, respectively
[22]. Data on prevalence of MDR-TB among all TB cases collected from various WHO
publications and published in peer-reviewed articles of 39 countries showed that 99% of total
estimated incident or prevalent TB cases were found in the African Region. The proportion of
MDR-TB among all TB cases varies from 5.8% in the Democratic Republic of Congo to
virtually 0% in Kenya. The median MDR-TB rate was 1.9% [23].

Recent study conducted in Ethiopia in 107 isolates subjected to Drug sensitive test (DST) in
St. Peter hospital, 41 (38%) were susceptible to all four drugs; streptomycin, isoniazid,
rifampicin and Ethambutol, while 8 (7.5%) were mono-resistant and 46 (43%) were MDR or
polyresistant (12%). Multidrug resistance was detected in 2.3% of new cases and 71.4% of
previously treated patients. Large proportions of the MDR-TB strains (89%) were resistant to
all four first-line drugs tested. The overall prevalence of any drug resistance was 60.8% [24].

2.2. Determinants of MDR-TB.

There is virtually consensus among MDR-TB researchers regarding the fact that the number
of previous treatment is a risk factors for MDR-TB, but some factors are still controversial
according to the study setups. The proportion of MDR-TB among previously treated TB is
higher than new TB cases reported globally and from 38 countries and 3 territories providing
drug resistance surveillance data stratified by sex, 27 countries and 2 territories reported at
least one case of MDR-TB among male and female cases. Overall, combining data from those
countries and territories, the odds ratio of harbouring MDR-TB strains for female TB cases
compared with male TB cases showed no overall association between MDR-TB and the sex
of the patient [12].



In 13 countries of Central and Eastern Europe (CEEUR), the frequency of MDR-TB was
higher in all age groups compared with the rest of the countries (all high-income) and peaked
in young adulthood. In the high-income non-CEEUR group, frequency of MDR-TB declined
linearly with age-group. This pattern suggests that in the countries of the former Soviet
Union, where many MDR-TB cases are of local origin, the MDR-TB epidemic is a relatively
recent phenomenon and bears the highest toll on young adult${ady. done in European
country showed that MDR-TB cases were significantly more prone than control patients to
the following risk factors: age 40-59 years, male sex, known TB contacts, previous
tuberculosis in pulmonary location, living in nursing home, prison, health-care worker or
asylum-seeker support as income factor, immuno suppression other than HIV, intravenous
drug use, Acquired immuno deficiency disease (AIDS), and pulmonary site of current

tuberculosis [25].

According to systematic review conducted in publisheports of risk factors associated with
MDR-TB in Europe no association was found between the risk of the MDR-TB individual
being foreign born and the proportion of patients who were male, younger than 45 years, HIV
positive, previously treated, the year the TB occurred, or the study design, but MDR-TB

patients were more likely to be HIV positive [11].

A review of the published literature in India also strongly suggested that the most powerful
predictor of the presence of MDR-TB is a history of treatment of TB and errors in TB
management such as the use of single drug to treat TB, the addition of a single drug to a
failing regimen, the failure to identify pre-existing resistance, the initiation of an inadequate
primary regimen, the failure to identify and address non adherence to treatment, inappropriate
isoniazid preventive therapy, and variations in the bioavailability of anti-TB drugs predispose
the patient to the development of MDR-TB [26]. A recent study done in India also showed
that being a female is significantly associated with MDR-TB. But, interactions among age,
gender, alcohol consumption, smoking, employment, occupational status and BMI were not
significantly associated with MDR-TB [27].



However, another study in the same year using retrospective chart review based on positive
cultures isolated in 47 extensive drug resistance (XDR), 30 MDR and 117 susceptible
controls were examined and in bivariate logistic regression analysis, three variables were
associated with MDR compared to susceptible TB. Previous treatment was strongly
associated with MDR. Smoking was significantly and negatively associated with MDR as
was alcohol use. Residence outside the state of Tamil Nadu demonstrated a trend towards

association [28].

A retrospective population-based case-control study conducted in the State of Ceara, Brazil to
analyze the risk factors for acquired MDR-TB suggested that lack of home sewer system,
alcoholism plus smoking, number of previous treatments, irregular treatment, and lung
cavities were important determinants of MDR-TB whereas, gender, age, illegal drug use,
Diabetes mellitus, psychiatric illness were not the significant determinants of MDR-TB [29].
However, Study from Korea based on retrospectively reviewed data from the hospital to
determine the prevalence of drug resistant tuberculosis and risk factors associated with MDR-
TB the multiple logistic regression analysis showed that previous treatment of tuberculosis
was a significant independent risk factor for MDR-TB. Whereas military rank, smoking,
positive AFB smear and cavity on chest CT were not associated with development of MDR-
TB [30].

A prospective cohort study was conducted in Lima Peru from a phase three clinical trial to
evaluate rapid diagnostic tests for MDR-TB and the Clinical prediction rule was derived
from the data collected and the strongest clinical predictors were previous history of TB

(failed or relapsed after the standard regimen) and MDR-TB contact within family [31].

Retrospective study conducted among Patients with MDR-TB in Prague, Czech Republic to
evaluate and compare cohorts of patients with MDR-TB, informed that Seventeen patients
born inside and four patients born outside of the Czech Republic, had anamnesis of previous
TB treatments and had previously used anti-TB drugs for > 1 month, which corresponded to
the resistance data obtained [32]. A national Survey conducted in Germany among culture-
confirmed TB cases at 27 participating hospitals to assess risk factors and treatment outcomes
associated with multidrug-resistant (MDR) and extensively drug-resistant (XDR) tuberculosis
(TB) as well reviled that Previous treatment mismanagement is the probable cause of M.
tuberculosis drug-resistance selection in most of the patients [33].



In line to some studies done in different parts of the world, study done in Madrid Spain also
showed that previous treatment for tuberculosis has been consistently associated with MDR-
TB. The study found a significantly higher proportion of MDR-TB among the age group 45-
64 years. This study suggests that patients with alcohol abuse are less likely to have MDR-
TB. The study did not find any association between HIV status and MDR-TB [34].

To date, limited information has been available about the association of HIV and drug-
resistant TB at a population level. HIV-positive TB patients in three eastern European
countries appear to be more at risk of harbouring MDR-TB strain [12]. In eight year
surveillance study of France, HIV co infection and female status were statistically

significantly associated with primary resistance [21].

A subsequent survey of 167 consecutive cases of tuberculosis seen at five New York
hospitals during 1992 and 1993 demonstrated that HIV-infected persons were significantly
more likely to have been recently infected with MDR-TB [35]. A review of the published
literature even suggested that, in the early 1990s, several institutional outbreaks of MDR-TB
among HIV-infected patients drew attention to the problem. Inconsistent to this some
evidence suggests that HIV infection does not appear to be a predisposing factor for the
development of MDR-TB. A study has found that MDR-TB is not more common among
people infected with HIV [36]. However, increased susceptibility to TB, increased
opportunity to acquire TB due to overcrowding, exposure to patients with MDR-TB due to
increased hospital visits, and malabsorption of anti-TB drugs resulting in suboptimal
therapeutic blood levels despite strict adherence to the treatment regimen potentially increase
the chances of MDR-TB occurring in persons with HIV/AIDS, if not adequately addressed
[37].

Analysis of cases reported to California from local health jurisdictions showed that large
proportion of MDR-TB cases appear to be arising in rural or smaller health jurisdiction with

limited resources and expertise; the threat of MDR-TB is exacerbated by a shrinking pool of
clinicians experienced in managing these complex patients, who requiring intensive

monitoring over an 18 to 24 month period [38]



A systematic review and meta-analysis of 32 studies summarised on the evidence of
association between HIV infection and MDR-TB also showed that no clear association was
found between MDR-TB and HIV infection across time and geographic locations. Out of all
the countries reviewed in Africa, there was no association between MDR-TB prevalence and
HIV. In the review, studies in Coted Ivoire, Tanzania, Botswana and South Africa found no
statistically significant difference in the prevalence of MDR-TB between HIV positive and

HIV negative patients [39]. Based on collected data from 39 African countries on prevalence

of MDR-TB among all TB cases from various WHO publication and published peer-reviewed
article retreatment failure rate was the most predictive indicator of MDR-TB rates; other
variables such as average case detection rate, average TB incidence rate, TB prevalence, and

HIV/ TB co infection did not show a linear relationship [23].

A retrospective case-control study was conducted in South Africa among patients with MDR
(cases), XDR (cases) and drug-susceptible (controls) TB in a high-HIV-prevalence setting to
identify clinical and demographic risk factors for drug resistant TB and in the multivariate
analysis MDR-TB was strongly associated with history of TB treatment failure and
hospitalization more than 14 days. However, Prior default from TB treatment and HIV

infection were not a risk factor for MDR-TB [40].

A national survey conducted in the same country to quantify the extent of anti-TB drug
resistance and to identify associated risk factors also clearly suggested that in its multiple
logistic regression analysis previous treatment of TB and HIV status were significantly
associated with MDR-TB and gender, age and previous imprisonment were not significant
determinants [41]. A study conducted in Burkina Faso revealed that the difference between
MDR-TB patients and controls showed no significant for sex, alcohol abuse, traditional
treatment, HIV infection and centre of origin. After multivariate logistic regression analysis,
only TB known contact, previous treatment , and living out of Burkina Faso for a long time
were risk factors significantly associated with MDR-TB [42]. Another recent study conducted
in this country to compare the drug-resistance patterns of Mycobacterium tuberculosis strains
among pulmonary tuberculosis patients, according to their HIV sero status found no
significant difference between TB/HIV-negative and TB/HIV-positive patients according to
the resistance patterns to anti-TB medications and the study suggested that MDR-TB was not

significantly associated with HIV infection [43].



However, in contrary to this finding preliminary result of a survey conducted in Mozambique
showed that HIV had significant association with MDR-TB [IMPDR risk is not uniform

among retreatment subgroups, with increased prevalence of MDR among patients with initial
treatment failure [44, 45]. According to a population-based study conducted among
retreatment cases in Morocco, 12.2% had MDR-TB [19]. There are also studies indicating
that around 90% of re-treatment cases failing on the standard re-treatment regimen have
MDR-TB [46]. Moreover, around 65% of patients with no initial resistance or other types of
resistance than MDR will acquire MDR at failure. In general failure cases on 2SRHZ/6HE
had a high prevalence of MDR (80%), half of which was primary drug resistance and the

remaining half was acquired [47].

A drug resistance study conducted in Ethiopia showed that resistance to first-line drugs was
not related to age, gender, or HIV status, ut MDR-TB was seen more in patients who had
received a rifampicin-containing regimen. Moreover, all isolates that were resistant to
rifampicin were also resistant to isoniazid, indicating rifampicin resistance as a strong
predictor of MDR-TB. Of the 13 MDR strains, seven (54%) were isolated from chronic cases,
four (30%) from relapse cases, one (8%) from a defaulter and one (8%) from a case who was

smear-positive after 5 months of treatment [48].

In the prospective cohort study on TB/HIV interaction in Addis Ababa, resistance to one or
more drug was detected in 21(22.3%) participants and multidrug resistance in five (5.3%)
participants. The association between resistance and previous TB treatment was significant.
Among the five participants with MDR-TB, two had never been treated for tuberculosis,
resulting in 2.7% MDR among the 73 new cases [49]. A recent study done in St. Petre
hospital also shows that a significant risk factor for presence of resistance was previous anti-
tuberculosis treatment; previously treated patients (85.7%) were confronted with resistance

compared to new patients(25%) [24].

Generally, studies reviewed from different countries on determinants of MDR-TB showed
that history of previous treatment, gender, age, residence, HIV status, diabetes mellitus,
smoking and alcohol drinking showed controversial findings in different study conducted so
far in various parts of the world. This study used a guiding frame work in the study which
shows factors that are considered to be determinants of MDR-TB and it is annexed at the end
(Annex -I).
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Objective
3.1. General objective

« To assess the potential determinants of multi drug resistant tuberculosis (MDR-TB)

among tuberculosis patients in Addis Ababa.
3.2. Specific objectives

% To determine the socio-demographic, environmental and behavioural
factors associated with MDR-TB .

% To determine clinical TB characteristics associated MDR-TB.

+ To identify the co- morbid illness associated with MDR-TB.
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4. Methods

4.1. Study area and period

The study was conducted in Addis Ababa health facilities from December 21, 2011 to
January 30,2012 and a total of three hospitals and seven health centres among government
health facility were involved in the study.

Addis Ababa is the Capital City of Ethiopia and seat of the African Union & Economic
Commission for Africa. Addis Ababa has a population size of over 3 million (3038096) with
annual growth rate of 2.1. It was established on November, 1887 by Emperor Menelik 1l and
Empress Taitu. Its average elevation is 2,500 meters above sea level, and hence has a fairly
favourable climate and moderate weather conditions.

The City has 48 hospitals. Thirteen are public hospitals of which, five are under Addis Ababa
Regional Health Bureau (AARHB) and 5 are specialized referral (central) Hospitals. Two are
Defence Forces (military) referral hospitals and one hospital under Police Force. Furthermore,
the City has 27 health centres under the Addis Ababa Health Bureau and five newly opened
health centres. There are two hospitals, three health centres and 31 different level clinics
established by non-government organizations (NGOs). The City also has 33 private hospitals

and more than 700 different level private clinics.

Among health facilities, two hospitals, namely St. Peter TB-specialized (which is a central
hospital responsible for the care of TB-HIV co-infected patients experiencing TB treatment
failure or relapse) and Defence Teaching and Referral hospitals are currently treating centres
of MDR-TB. Recently, since this study was initiated the all African Leprosy and Tuberculosis
Rehabilitation training ( ALERT) hospital was included as one of the treating centre of
MDR-TB at national level.

4.2. Study design

A facility based unmatched case control study desiggh two controls to each case, was

used to identify determinants associated with MDR-TB.

4.3. Population

4.3.1. Source population

All smear positive and/or culture confirmed Tuberculosis patients in three selected hospitals
and seven health centres were the source population for cases and controls.
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4.3.2. Study population.

Cases (MDR-TB): Tuberculosis patients with culture-proved mycobacterium tuberculosis
resistant to at least both isoniazid (INH) and rifampicin (RIF).

Controls (Non-MDR-TB): Tuberculosis patients with smear positive mycobacterium
tuberculosis who turned smear negativethe recent resulafter 2% 5" or 6" months of

treatment course.

4.3.3. Sample size deter mination

The sample size was calculated using the methods of “difference between two population
Proportions”

nl_[Za/Z\/((l +1/1) (p) (1-p)) +ZBV(p1 (1 -p1)+(p2 (1-p2))/1) ]2

(p1-p2)2
_ p2 __bl+4rp2
pl= e P == B=n X 1
Where:

Za/2 = the percentile of standard normal distribution corresponding to the level of
significance

ZpB= the percentile of standard normal distributiorresponding the power of the study
r = ratio of cases to controls

OR= The odds of worth to detecting the difference in the two population.

pl = the proportion of exposure to HIV infection among the cases

p2 = the proportion of exposure to HIV infection among the controls

nl=the minimum sample size required for the cases

n2= the minimum sample size required for the controls

Sample size was calculated based on the following assumption of probability that if the two
samples differ this reflects a true difference in the two populations (confidence level) of 95%,
probability that if the two populations differ, the two samples will show a significant
difference (Power) of 80%, the ratio of case to control of 1: 2, a probable exposure to HIV
infection is 28.9% among controls [50] and a sample size of worth determining of difference
in the two population of odds ratio 2.46. Accordingly, the minimum sample size for cases was
68 and for controls 136. Adding 10 % for possible non-response rate, a sample size of 75

cases and 150 controls were involved.
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4.3.4. Sampling procedures

In this study three purposively selected hospitals namely St. Peter TB-specialized, Defence
Teaching and Referral and Federal police hospitals and a randomly selected seven health
centres (Bole, Kirkos, Kolfe, Ledeta, Selam, Shiromeda and Teklehaymanot health centres)
were involved. Two of the hospitals selected, namely St. Peter TB-specialized and Defence
Teaching and Referral hospitals, were selected for recruiting the MDR-TB cases since they

are treating centres for MDR-TB patients.

Controls were selected from Federal police hospital and Defence Teaching and referral
hospital and seven randomly selected health centres in the city. The Federal police hospital
was involved in the study to include police community’s to the study sine they have

independent hospital and to satisfy the number of controls patients during enrolment of

control patients.

Sample size proportionally allocated to each health facility according the flow of TB patients.
Finally, a simple random sampling (SRS) technique was used to pick the study subjects. Unit
TB registration books of patients currently on treatment with a follow up of 2-6 months prior
to collection of data and the registration books of patients who are diagnosed for MDR-TB
and currently on treatment were used as a base line source of information to prepare the

sampling frame in each study facility.
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Fig.1. Diagrammatic presentation of sampling procedure.
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4. 4. Data collection procedure

4.4 1. Study Variables.

4. 4. 1.1. Dependent variables
» Presence of MDR-TB

4.4.1. 2. Independent variables

Independent variables

Age, sex, education status, religion, ethnicity, marits

i0- raphic variabl . . )
Socio-demogr aphic variables status, income, occupational status and residence.

Environmental and house hold Living situation, house to live in, family size, number
variables . . :
of rooms available, presence of window, daily open the
window, wall of the house, floor of the hose, house

hold items (Radio, Tv)

Behavioural variables Smoking, alcohol consumption and illicit drug use.

Clinical characteristicsof TB Known MDR-TB patient contact, TB patient contact,
and  Co-morbid ilinessvariables prison history, previous treatment and outcome of TB,
number of previous TB treatment, type of previous
tuberculosis, presence of cavitation in previous TB,
DOTs follow up, retreatment history, traditional
treatment, treatment regimen taken in previous
treatment, hospitalization before diagnosis of TB,

diabetes mellitus ,HIV status and CD4 number.

4.4.1.3. Operational definition
Alcohol consumption: taking alcoholic drinks till he/she is drunk at least once in a month.

Co-morbid illness: in this study it is defined as diseases which have been diagnosed in
patients who have TB and these include having HIV AIDS, diabetes mellitus and experience

of any psychological illness encountered in the patient.

[llicit drug use: is the ever use of drug such as cocaine, heroin, etc, which are under the
international control and produced, trafficked and consumed illicitly.

Smoking: smoking one or more cigarette per day before the diagnosis of TB.
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4.4.2. Data collection tools

Data collection format consisting of closed and open ended questions were prepared in
English and then translated to Amharic and then back to English to check its consistency.
During recruitment, information pertinent to the study was imparted to patients and a
structured and interviewer administered questioner was used (see appendix-1l). In addition to
this relevant informations were retrieved from the records. The interview was conducted for
MDR-TB patients in their respective in-patient ward and DOTSs plus follow up services, and
controls were interviewed when they come to the respective health facility for their drug

collection.

Data collectors were twelve nurses and health officers recruited from TB clinic of selected
hospitals and health centres. Two additional health officers were involved for supervision
activities. Training was given for data collectors and supervisors on method of extracting the
pertinent data through interview and reviewing the patient’s records. How to fill the
information on a structured questionnaire, the ethical aspect in approaching the patients and
keeping the confidentiality of their information were another focus of the training. The
supervisors had monitored the data collection process of the interviewers and taken corrective

measures with consultation of principal investigator.

Concerning to the safety precaution to prevent the risk of infection to the data collectors and
supervisor they used respirator especially N95, which is a mask that covers the mouth and
nose, so that it filter more than 95% of particles. Surgical mask used in patient side, which
prevent the spread of microorganism from the wearer to other by capturing the large wet

particles near the mouth, was another important precaution measure taken.
4.4.3. Data quality control

Pre-test was carried out on 10-16(3%) study subjects and some modifications were taken
according to the findings. During data collection, socio demographic factors, environmental
factors, behavioural factors, clinical characteristics of TB status and co-morbid illness were
assessed among cases and controls. During data collection, the principal investigator and
supervisors monitored the data collection process by checking completeness of the data and

took the correction on the spot of data collection site when any problem happened.
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Data were cheeked again for its completeness before data entry and the cleaning process was
done by running simple frequency after data entry for its consistency. When inconsistency
happens to the data, it was checked again referring the hard copy questionnaire. Finally, data
analysis were began after completion of the cleaning process.

4.5. Data Processing and Analysis

Data were entered using Epi-info window version 3.4 and analysis were done using SPSS
Windows version 16.0-or statistical analysis, Pearson’s chi squareaieBisher’s exact test

were used to analyse the statistical association between dependent and different independent
variables. To estimate the magnitude of the association between suspected determinants and
MDR-TB, odds ratio (OR) with 95% confidence intervals (Cls) was used.

A logistic regression model was used for both bivariate and multivariate analysis in order to
identify determinants of MDR-TB among groups of independent variabasiables
significantly associatedp < 0.05) with MDR-TB in the binary logistic regeesn analysis
were entered into theultivariatelogistic regression analysis model. Finally, thetbaodel
was determined looking the magnitude of -2log likelihood ratio and the standard deviation of
two and above for covariates were seen to look multi-Collinearity effect. The model was
validated and the Hosmer and Lemenshow test, with p. value of 0.73. The results were

expressed in ORs with 95% Cls and a significant threshold was p<0.05.

4.6. Ethical consideration

Ethical clearance was secured from institutional review board (IRB) of the Addis Ababa
University, College of Health Sciences, IRB of Addis Ababa City Administration Health
Bureau and the ethical committee of research in St. peter TB specialized hospital before
conducting the study. After securing ethical clearance from those organizations the study
facilities were informed to conduct the study through a support letter and permission was
obtained from each study facility. Informed consent was obtained from study subjects for
their participation. They were told to quit at any time during the interview. To keep the
confidentiality of the study subject's their name and any personal identifiers were not
included in the data collection format.
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5. Results

5.1. Socio-demographic characteristics associated with MDR-TB.

In this study a total of 223 patients (75 cases and 148 controls) were included. Among the
respondents 41(54.7%) cases and 84(56.8%) controls were males and the rest were females.
Twenty eight (37.3%) cases and 48(32.4%) controls were below age of 24 and 22(29.3%)
cases and 61(41.2%) controls were between the age range of 25-34. The mean (standard
deviation) of age among cases and controls were 30.6 (10.4) and 28.56(9.9), years

respectively.

Forty (53.3%) cases and 65(43.9%) controls were never married or single; while 22(29.3%)
cases and 71(48.0%) controls were married. About 29(38.7%) cases and 42(28.4%) controls
reported that they attended secondary school, and 23(30.7%) cases and 22(14.9%) controls
attended tertiary level, while 5(6.7%) of cases and 20(13.5%) controls were illiterate.

Concerning religion 77.3% and 77.0% of cases and controls, respectively, were Orthodox
Christians, and 13.3% of cases and 16.9% of controls were Muslims. Based on ethnic
classification, 23(30.7%) cases and 37(25.0%) of controls are Oromo, and 29.3% cases and

37.8% of controls belong to Amahara.

The monthly income of the study participant were asked and 33(44.0%) cases and 70(47.3%)
controls earn less than or equal to 500 Ethiopian birr, while 8(10.7%) cases and 20(13.5%)
controls earn greater than or equal to 1501 birr.

Fourty five (60.0%) cases and 139(93.9%) controls reside in Addis Ababa, while the rest
were living out of Addis Ababa. Almost two third of cases 52(69.3%) and 102(68.9%)
controls were living with family, and 18(24.0%) of cases and 40(27.0%) were living alone,

while the rest were either homeless or living in camp and prisons (Table 1).

Table 1 also shows that there was no significant difference by sex, age, occupation, monthly
income and living situation among cases and controls. However, there is a significant

difference in marital status, educational status and residence.
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The odds of being married was less likely among cases than the controls and this shows a
significant association between the two groups (COR=0.50). llliterates and education status
below primary level were less likely among cases compared to the controls and this was
statistically significant. The odds of being out of Addis Ababa was about 10 times higher

among cases than controls and this showed that statistically significant association (Table 1).

Tablel. Socio demographic factorsof MDR-TB in Addis Ababa, April 2012.

Socio demographic
characteristics

Cases

Controls

COR, (95%Cl)

Sex
Male
Female
Age
<24
25-34
35-44
>45
Mean(SD)
Marital Status
Single
Married
Divorced
Widowed
Religion
Orthodox
Muslim
Protestant
Educational level
lliterate
Read and write
Primary school
Secondary school

Tertiary level

41(54.67%)
34(45.33%)

28(37.3%)
22(29.3%)
15(20.0%)
10(13.3%)
30.6(10.4)

40(53.3%)
22(29.3%)
11(14.7%)
2(2.7%)

58(77.3%)
10(13.3%)
7(9.3%)

5(6.7%)
3(4.0%)
15(20.0%)
29(38.7%)
23(30.7%)

84(56.76%)
64(43.24%)

48(32.4%)
61(41.2%)
22(14.9%)
17(11.5%)
28.56(9.9)

65(43.9%)
71(48.0%)
9(6.1%)
3(2.0%)

114(77.0%)
25(16.9%)
9(6.1%)

20(13.5%)
14(9.5%)

50(33.8%)
42(28.4%)
22(14.9%)

0.92 (0.53, 1.61)
1

1
0.62 (0.32, 1.21)
1.17 (0.52, 2.61)
1.01 (0.41, 2.51)

0.50 (0.27, 0.94) **
1.99 (0.76,5.21)
1.08 (0.17, 6.77)

0.79 (0.35, 1.75)
1.53 (0.54, 4.31)

0.24 (0.08, 0.75) **
0.21 (0.05, 0.81) **
0.29 (0.13, 0.65) **
0.66 (0.31, 1.40)
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Ethnicity
Oromo
Amahara
Tigre
Guragae
Others

23(30.7%)
22(29.3%)
16(21.3%)
8(10.7%)
6(8.0%)

Occupational status
Employed for cash 28(37.3%)

Not employed 47(62.7%)
Income

<500 33(44.0%)

501-1000 30(40.0%)

1001-1500 4(5.3%)

>1501 8(10.7%)
Residence

Addis Ababa 45(60.0%)

Out of Addis Ababa 30(40.0%)

Living Situation

Alone 18(24.0%)
With family 52(69.3%)
Others 5(6.7%)

37(25.0%)
56(37.8%)
11(7.4%)
30(20.3%)
14(9.5%)

66(44.6%)
82(55.4%)

70(47.3%)
46(31.1%)
12(8.1%)

20(13.5%)

139(93.9%)
9(6.1%)

40(27.0%)
102(68.9%)
6(4.1%)

0.63
2.34
0.43
0.69

1.35

1.18

1.63
0.83

1

10.30 (4.55, 23.31) **

1
1.13
1.85

(0.31, 1.29)
(0.93, 5.92)
(0.17, 1.10)
(0.23, 2.05)

(0.77, 2.39)

(0.47, 2.953)

(0.64, 4.17)
(0.21, 3.37)

(0.59, 2.17)
(0.50,6.87)

NB.** p< 0.05( variable that shows significant association)
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5.2. Environmental and house hold factor s associated with MDR-TB

Fifty eight (77.3%) cases and 120(81.1%) controls own house, and 37(63.8%) cases and
89(74.2%) controls houses had less than or equal to two rooms, while the rest had more than
two rooms. Thirty four (58.6%) cases and 75(62.5%) controls had less than or equal to four

family size and the rest had more than four.

Among study participants who own a house, 48(82.8%) cases and 96(80.0%) controls houses
had window. Of those, 45(93.8%) of the cases and 77(80.2%) controls open windows daily,
to refresh their rooms. Fifty-three (91.4%) cases and 112 (93.3%) controls had no artificial
ventilation in their houses, whereas 53(91.4%) cases and 115(95.8%) controls had electricity

connection in their houses.

Among study participants who had a house, the response to the household items also show
that 52(89.7%), 38(65.5%), 4(6.9%), 17(29.3%), 3(5.2%) of cases and 99(82.5%),
70(58.3%), 10(8.3%), 22(18.3%), 3(2.5%) of controls had radio, TV, Air conditioner

refrigerator, and automobile/car, respectively (Table 2).

The odds of homelessness/ lack of house to live, family size, absence of artificial ventilation
and electricity, presence of automobile /car were higher among cases than the controls, but
not statistically significant. However, the odds of not open the window at daily (COR=0.27)
were less likely among cases than controls and this showed statistically significant association
(Table 2).
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Table 2. Environmental and house hold factors associated with MDR-TB in Addis

Ababa, April 2012.

Environmental Characteristics Cases Controls COR, 95%CI
Own house

Yes 58(77.3%) 120(81.1%) 1

No 17(22.7%)  28(18.9%) 1.26 (0.64, 2.49)
Number of rooms

<2 37(63.8%) 89(74.2%) 0.61 (0.31, 1.20)

>2 21(36.2%)  31(25.8%) 1
Family Size

<4 34(58.6%)  75(62.5%) 1

>4 24(41.4%)  45(37.5%) 1.18 (0.62, 2.23)
Presence of window

Yes 48(82.8%) 96(80.0%) 1

No 10(17.2%)  24(20.0%) 0.83 (0.37,1.88)
Open window daily

Yes 45(93.8%)  77(80.2%) 1

No 3(6.2%) 19(19.8%) 0.27 (0.08, 0.96) **
Artificial ventilation

Yes 5(8.6%) 8(6.7%) 1

No 53(91.4%) 112(93.3%) 0.76 (0.24,2.43)
Electricity

Yes 53(91.4%) 115(95.8%) 1

No 5(8.6%) 5(4.2%) 2.17 (0.60, 7.82)
Air conditioner

Yes 4(6.9%) 10(8.3%) 1

No 54(93.1%) 110(91.7%) 1.23 (0.37,4.09)
Refrigerator

Yes 17(29.3%) 22(18.3%) 1

No 41(70.7%)  98(81.7%) 1.85 (0.89, 3.83)
Automobile/car

Yes 3(5.2%) 3(2.5%) 2.13 (0.42,10.88)

No 55(94.8%) 117(97.5%) 1

NB.** p< 0.05( variables that shows significant association)
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5.3. Behavioural factor s associated with MDR-TB

The study participants were assessed for certain behavioural factors and the respective
results were given accordingly. Nineteen (25.3%) cases and 14(9.6%) controls were
smokers. Among those who were smokers 8(42.1%) cases and 8(57.1%) controls smoked
1-4 cigarettes on average per day; and 8(42.1%) cases and 4(28.6%) controls smoked 5-10
cigarette per day on average. The rest consumed between the ranges of 11- 20 cigarettes on
average per day. A total of 7(9.3%) cases and 2(1.4%) controls had history of illicit drug use
where as 29(39.2%) cases and 32(21.8%) controls had experience of alcohol consumption
(Table 3).

The odds of illicit drug use and cigarette smoking were 7.5 times and 3 times higher among
cases than controls respectively and these showed statistically significant association. And
alcohol consumption was about 2 times higher among cases than controls and statistically

significant (Table 3).

Table 3. Behavioural factorsassociated with MDR-TB in Addis Ababa, April 2012.

Behavioural Characteristics Cases Controls COR, 95% CI.

History of illicit drug use

Yes 7(9.3%) 2(1.4%)  7.52 (1.52, 37.13)*
No 68(90.7%) 146(98.6%) 1
Cigarette smoking

Yes 19(25.3%) 14(9.6%) 3.21 (1.51, 6.83)**
No 56(74.7%) 132(90.4%) 1

Cigarette smoke per day(#)

1-4 8(42.1%) 8(57.1%) 1

5-10 8(42.1%)  4(28.6%) 2.00 (0.43, 9.42)

11-20 3(15.8%) 2(14.3%) 150 (0.21, 11.54)
Alcohol consumption

Yes 29(39.2%) 32(21.8%) 2.32 (1.26, 4.26) **

No 45(60.8%) 115(78.2%) 1

NB. ** p< 0.05( variables that shows significant association)
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5.4. Clinical characteristics of TB and Co morbid illness associated with
MDR-TB

Among the study participants only 7(9.3%) cases and 9(6.1%) controls had history of being in
prison. Thirteen (18.8%) cases and 11(8.0%) controls had at least one history of contact with
medically confirmed MDR-TB patient.

A total of 72(96.0%) cases and 25(16.9%) controts tatory of pervious treatment for TB,

only 3(4.0%) cases had no history of pervious TB treatment so far, and this was true for

123(83.1%) controls. Among previously treated patients, the outcome of treatment showed

that 51(70.8%) of cases had treatment failure, whereas none of the controls had treatment
failure. Fourteen (19.4%) cases and 2(8.0%) controls were relapse, 1(1.4%) cases and
2(8.0%) controls were defaulters and 6(8.3%) cases and 3(12.0%) controls completed

treatment ( fig.2).

The type of TB treated in pervious treatment showed that the majority 69(95.8%) of cases and
23(92.0%) of controls were pulmonary TB, while the rest were extra pulmonary TB.
A total of 70(97.2%) cases and 18(72.0%) controls had DOTs follow-up in their previous

treatment.

Twenty-one (33.9%) cases and 2(14.3%) controls had pulmonary cavitation in their chest
radiography during pervious treatment of TB. Fifty six (77.8%) cases and 16(64.0%) controls
had history of retreatment. Fifty nine (81.9%) cases and 3(12.0%) controls were treated in

category Il regimen.

Sixty seven (89.3%) cases and 136(93.2%) controls had history of traditional treatment.
Among study participants co-morbid illness were also assessed and 8(11.1%) cases and
3(2.1%) controls had diabetes mellitus, while 27 (37.0%) of cases and 20 (14.1%) controls
were HIV infected. Eleven (15.7%) cases, and 3(2.1%) controls had history of experiencing
any psychological illness. A total of 31(41.3%) cases, and 32(21.6%) controls had history of
hospitalization before the diagnosis of TB (Table 4).
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Table 4. Clinical characteristics of TB and co morbid illness associated with MDR-TB in

Addis Ababa, April 2012.

Clinical characteristics Cases Controls COR, 95% CI
Prison history
Yes 7(9.3%) 9(6.1%) 1.59 (0.57, 4.45)
No 68(90.7%) 139(93.9%) 1

Contact of TB patients
Yes
No

Contact of MDR-TB patients

Yes
No
Pervious TB treatment
Yes
No

Number of pervioustreatment

1
>2

Dotsfollow up in pervious TB

Yes
No

Typeof TB in pervioustreatment.

Pulmonary TB

Extra pulmonary TB
History of Retreatment

Yes

No

History of traditional treatment.

Yes
No

30(42.9%)
40(57.1%)

13(18.8%)
56(81.2%)

72(96.0%)
3(4.0%)

23(31.9%)
49(68.1%)

70(97.2%)
2(2.8%)

69(95.8%)
3(4.2%)

56(77.8%)
16(22.2%)

8(10.7%)
67(89.3%)

36(25.9%)
103(74.1%)

11(8.0%)
127(92.0%)

25(16.9%)
123(83.1%)

16(64.0%)
9(36.0%)

18(72.0%)
7(28.0%)

23(92.0%)
2(8.0%)

16(64.0%)
9(36.0%)

10(6.8%)
136(93.2%)

2.15 (1.17, 3.94) **
1

2.68 (1.13, 6.35) **
1

118.08 (34.43, 404.94)**
1

1
3.79 (1.46, 9.84) **

0.07 (0.01, 0.38) *

2.00 (0.31,12.72)

1.97 (0.73, 5.29)

1.62 (0.61, 4.30)
1

26



History of hospitalization

Yes 31(41.3%)  32(21.6%) 2.554 (1.41, 4.67)**
No 44(58.7%)  116(78.4%) 1

Diabetes mellitus
Yes 8(11.1%) 3(2.1%) 571 (1.47, 22.23) **
No 64(88.9%) 137(97.9%) 1

HIV infection
Yes 27(37.0%) 20(14.1%) 3.58 (1.83, 6.99)**
No 46(63.0%) 122(85.9%) 1

Psychological illness
Yes 11(15.7%) 3(2.1%) 8.83 (2.38, 32.78) **
No 59(84.3%) 142(97.9%) 1

Pulmonary cavitation (pervious TB)
Yes 21(33.9%) 2(14.3%) 3.07 (0.63, 15.02)
No 41(66.1%) 12(85.7%) 1

NB. ** p<0.05 (variables that shows significant association)
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Fig. 2 The outcomes of previous TB treatment among cases and controls in Addis Ababa,
April 2012
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The odds of being in prison was higher among cases than controls, but it was not statistically
significant association (COR=1.59). The odds of pulmonary type of TB, history of
retreatment, and presence of cavitation during their pervious treatment were higher among
cases than controls, but the results were not statistically significant. The chance of exposure
to traditional treatment was also higher (COR=1.62) in cases than controls even though it
lacked statistically significant association. However, lack of DOTs follow-up in pervious
treatment was less likely (COR=0.07) among cases than controls, it was statistically
significant.

The crude association of certain factors like the odds of contact of known MDR-TB patients
(COR=2.68), history of pervious TB treatment (COR=118.08), history of hospitalization
(COR=2.55), presence of diabetes mellitus (COR=5.71), exposure to HIV infection
(COR=3.58) and having any psychological illness (COR=8.83) were higher among cases than
their controls, and the differences found to be statistically significant (Table 4).
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5.5. Over all determinantsof MDR-TB

The variables that showed significant association in binary logistic regression model were
residence, marital status, education status, history of pervious TB treatment, number of
pervious TB treatment, absence of DOTSs follow-up, contact of TB patients, contact of known
MDR-TB patients, history of hospitalization, cigarette smoking, illicit drug use, alcohol
consumption, presence of diabetes mellitus, HIV infection, history of any psychological

illness, have no window and not opening the window daily.

A multiple logistic model including those variables showed that residence, previous TB
treatment and HIV infection remained significantly associated with MDR-TB. The odds of

MDR-TB were higher among those who were out of Addis Ababa than those who live in
Addis Ababa ( AOR=18.85 (2.21, 161.10)). MDR-TB was also higher among those who had
history of previous TB treatment than those who had no treatment history (AOR=65.57
(14.21, 302.64)). The odds of MDR-TB was nine times higher among those infected with
HIV infection than none infected after controlling for all the rest variables in the model

(AOR=9.10 (1.48, 54.34)) ( Table 5).

After controlling for all the other variables in the model, the odds ratio calculatedalfzohol
consumption, contact of TB patients, contact of known MDR-TB patients, history of
hospitalization, presence of diabetes mellitus, and experience to any psychological illness,

were not significant determinants of MDR-TBable 5 )
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Table 5. Multivariate logistic regression analysis of factors associated with MDR-TB in

Addis Ababa, April 2012.

Factors Cases Controls COR, 95%CI AOR, 95%Cl
Residence
Addis Ababa 45 139 1 1
Out of Addis Ababa 30 9 10.30 (4.55, 23.31) 18.85 (2.21, 161.10)
Contact of TB patients.
Yes 30 36 2.15 (1.17, 3.94) 0.65 (0.13, 3.26)
No 40 103 1 1
Contact of MDR-TB
Yes 13 11 2.68 (1.13, 6.35) 2.48 (0.38, 16.05)
No 56 127 1 1
Pervious TB treatment.
Yes 72 25 118.08 (34.43,404.93) 65.57 (14.21, 302.64)
No 3 123 1 1
History of Hospitalization
Yes 31 32 2.55 (1.41, 4.67) 0.64 (0.15, 2.81)
No 44 116 1 1
Alcohol consumption
Yes 29 32 2.32 (1.26, 4.26) 0.69 (0.15, 3.12)
No 45 115 1 1
HIV infection
Yes 23 25 2.02 (1.04, 3.91) 9.10 (1.48,54.37)
No 50 117 1
Open the window daily
Yes 45 77 1 1
No 3 19 0.27 (0.08, 0.96) 0.10 (0.01, 1.00)

* variables that shows significant association(p< 0.05).



6. Discussion

Drug-resistant TB remains a growing threat to public health even with advances made in
treatment and diagnosis over the past decade [4]. Concerning to MDR-TB, various potential
demographic and clinical risk factors have been investigated in different countries in the world
so far; however, the risk factors identified vary based on the types and places (countries) of

studies conducted [12].

This study also investigated factors which result in MDR-TB among TB patients in Addis Ababa.
Of the factors investigated, we found that previous treatment of TB, HIV/AIDS infection, and
place of residence (residence out of Addis Ababa) were the major factors likely to result in MDR-
TB.

Previous treatment of TB was one of a strong determinant associated with  MDR-TB in this
study and it is consistent with studies done in four European countries [25], India [28], Peru [31],
Korea and Czech republic [30, 32], Brazil [29], German [33], south Africa and Burkina Faso [40,
42]. However, a systemic review of studies in Europe [11] showed no significant associations.
This difference may be due to methodological differences between the studies, such as different

referent groups, misclassification of new and previously treated cases.

In this study the finding of previous treatment of TB as independent determinant for MDR-TB
may not be a good estimate since it has large variance and which may need a large sample size
for further study the association can be explained by looking on factors that help in developing
resistance among previously treated TB patients, who were heterogeneous group composed of
relapse, and default, treatment completed and cure. Factors such as like frequent inadequate
drug therapy, which in turn may be the result of patient non-adherence, incorrectly selected
medications, suboptimal drug dosing, or mal-absorption are the likely causes that facilitate
developing MDR-TB [51].

A study done in India suggested that errors in TB management such as use of single drug to treat
TB, addition of a single drug to a failing regimen, failure to identify pre-existing resistance,
initiation of inadequate primary regimen, failure to identify adherence and non adherence to
treatment, inappropriate isoniazid preventive therapy, and variations in the bioavailability of

anti-TB drugs predispose the patient to the development of MDR-TB [26].
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These suggest, the need to have strengthening the management of susceptible TB patients so that
to be well diagnosed and adhered to the treatment according to the national TB prevention and

control program.

Though the impact of HIV infection on MDR-TB is of great public health importance, their relationship
is not yet fully understood [12]. According to this stutlV infection was significant determinant
associated to MDR-TB similar to the findings of the studies in Europe [11, 25], France [21],
New York [35], Mozambique [39] and south Africa [41] which showed a significant association
to MDR-TB. However, this finding was not similar to the findings from review of 39 African
countries [23]; studies, Coted’ Ivoire, Tanzania, Botswana [39]; two studies in Burkina Faso [42,
43]; South Africa [40] and Madrid [34].

The association between HIV and MDR-TB can be justified in four ways although not yet firmly
established. First, people living with HIV, who have weakened immune system, are vulnerable
to developing drug resistance as a result of poor adherence to treatment or sub-optimal treatment
[12]. However, patients with tuberculosis, with and without HIV infection, can develop drug-
resistant tuberculosis strains, Patients co-infected with HIV are more likely and are often the
first to progress to active tuberculosis disease and also show active drug-resistant tuberculosis
after transmission in an outbreak, whereas HIV-negative individuals may become latently
infected and manifest disease years later, if at all [12, 52]. Second, even though HIV infection
might not itself be causing an increase in the rate of drug-resistance mutations, it certainly has
the potential to increase the number of individuals who select for drug resistance or manifest
active disease from resistant organisms, thereby potentially accelerating the propagation and
spread of drug-resistant disease [52]. Third, according to WHO 2010 multidrug and extensively
drug-resistant tuberculosis global report on surveillance and response, people living with HIV
may be more likely to be exposed to MDR-TB patients either due to increased hospitalizations in

setting with poor infection control or association with peers who may have MDR-TB [12].

The fourth explanation may be people living with HIV progress more rapidly to TB disease, and
especially in our setting (with third prevalent cases of MDR-TB in Africa) and a prevalent cases
of HIV/AIDS may lead to rapid development of a pool of drug resistant TB patients as epidemic

especially to confected people [12].
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Patients who were living out of Addis Ababa were more likely to have MDR- TB compared to
those who were living in Addis Ababa. Similar finding was reported by study done in India
which showed that the residency out of the state of Tamil Nadu had trend towards association
[28]. Study done in California [38] revealed that large proportion of MDR-TB cases appear to be
arising in rural or smaller heath jurisdictions and a study done in Burkina Faso also showed that

living out of Burkina Faso had a significant association to MDR-TB [42].

However, the finding estimate between the association of residency as independent factor for
MDR-TB is may not be good since it has large variance which need further study with large
sample size as recommendation the association can be explained by People living out of Addis
Ababa was found to be more likely to MDR-TB since they may have weak health seeking
behaviour for the treatment, this in turn creates opportunity for transmission. That is, patients
infected with resistant strain and reside in setups where infection control system was poor have a
great opportunity to transmit this drug resistant disease to other community members. In
addition, even if the effect of education level has been found unclear in this study, it is
reasonable to guess that people who reside in rural settings, may have lack of awareness with
regard to adherence of the medication and hence contagious spreads to more number of people
who reside in the same locality and often involve in common social activities. Most importantly,
relative difference living standards, especially difference in the quality of housing material, and
family size also the availability and accessibility of the treatment facility may espouse the
difference in exposure to MDR-TB between those who live in Addis Ababa and out of Addis
Ababa. Because of the later are less advantaged in access for socio-economic infrastructure
compared to their counterparts. This suggests that the implementation of national tuberculosis
prevention and program has to give due emphasis to reach the less disadvantaged areas and
expand its outreach in creating awareness with regard to mechanisms that help stop the spread of
TB and MDR-TB.

In this study, we found that variables such as age, sex, income, living situation, contacting TB
patients (TB contact), contacting patient with MDR-TB (Known MDR-TB contact), smoking,
alcohol consumption, presence of diabetes mellitus, prior hospitalization, retreatment history,
traditional treatment, prison history, psychological iliness, illegal drug use and presence of
cavitations on chest radiography did not show statistically significant relationship with MDR-
TB.
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Similar to this study; age, gender, alcohol consumption, smoking, occupational status, alcohol
consumption, traditional treatment, smoking, cavitation on chest radiography, illegal drug use,
Diabetes mellitus and psychiatric illness did not showed a significant association to MDR-TB
[12, 27, 29, 30, 42]. In contrast to this study, variables like age, sex, known TB contact, income,
prison history, hospitalization, smoking, alcohol consumption, cavitation on chest radiography
were found to be the possible determinants of likelihood of developing MDR-TB [11, 21, 25, 29,
34]. However, the variation in results obtained by this study and others conducted so far in
various countries with the quest to identify variables which result in MDR-TB emanates from
multitude of factors. These include difference in the standard classification of variables used,
especially age, occupation, education level and income; difference in the study design and hence
difference in sample size considered which determine effect size (power) of the statistical
results, difference in or (lack of) controlling confounding factors in some studies, heterogeneity
of the study participants in terms of living standards, and differences in the national tuberculosis

prevention and control programme.

Thus, as it has been elaborated above, within the context of this study, some of the results go
against some studies and conform to others and also the existing literatures are showing
controversial findings in identification of risk factors associated with MDR-TB. Nonetheless,
based on the availability of resources, the author believes that, the study can be further
developed in order to investigate the risk factors leading to MDR-TB at the national level, while

taking into account the need to remedy possible factors which tend to bias the results obtained.
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7. Strengths and limitations

Strengths: It used a sound study design and it is appropriate one and was done in quickly and
cost effective way. The data were also enrolled from 10 health care facilities and culture for
MDR-TB cases confirmation was done in a reference laboratory that follows the standard WHO

guides line. The response rate among the study participant was high.

Limitations: Recall bias may be introduced by respondents since study participants may not
remember condition of the past. Selection bias may be introduced during enrolment of cases by
involving only those who was on treatment. In controls also selection bias may be introduced
since we included only patients with positive AFB smear and turned to negative or responding to
the treatment due to logistic reason to do the test for other type of TB. The incompleteness of
data on CD4 count for co-infected patients and not addressing immuno suppression other than
HIV were another limitation of the study. Environmental and house hold factors were assessed
without observation and this may have effect in the validity of the findings. Finally, some
variables have weak estimate and the study suggest a need to have large scale study with

including the possible available number of MDR patients.
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8. Conclusion

Previous treatment of TB, HIV infection and residency out of Addis Ababa were

independently associated significant determinants of MDR-TB.

Factors like, age, sex, income, occupation, prison history, traditional treatment, retreatment
history, prison history, TB contact, known MDR-TB contact, alcohol consumption and
history of hospitalization were proved to be not significantly associated determinants of
MDR-TB.
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9. Recommendation
Based on the findings of this study the following important recommendations are forwarded
for the respective body starting from national to grass route TB prevention and control
program implementers, policy makers and researchers who are engaged on TB area as of one
main public health concern:
» Itis necessary to strengthen the treatment strategy which assure the direct observation
of treatment taking to ensure better treatment adherence.
> Prevent creation of drug resistant by ensuring that all TB patients are rapidly
diagnosed, and appropriately treated .
» a need to have appropriate and timely monitoring and supervision activities in
prevention and treatment of TB.
> ltis better to strengthen TB/HIV collaborations
» ltis better to have strong and functional regional or zonal level consultation centres
for strengthening the program activities at low or rural setups
> Finally, it is better to do further large scale epidemiological research, in the largest
possible number of available MDR-TB patients to identify the potential determinants

of MDR-TB to the local setup at large.
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Appendix-l Conceptual framework for determinants of MDR-TB

/Socio demographic factors \

Age

Sex

Education status
Marital status
Religion
Occupational status

\ Monthly Income /
1l

/Environmental factors \

» Living situation

Number of rooms

Family size

Presence of windows

Presence of artificial ventilation

Owner ship of house hold item(Radio, TV)

ﬁatient health and behavioural factors \

Prison history

Current TB status

Contact history of TB/MDR-TB
Previous treatment

Type of TB

Traditional treatment
Presence of diabetes mellitus
HIV status

Current episode of TB
Smoking

[llicit drug use

\\ Alcohol consumption /

of MDR-TB e
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Appendix-I1 Information sheet
Description of the study

Title of the study: Determinants of multi drug resistant Tuberculosis (MDR-TB) among

tuberculosis patient in Addis Ababa: case control study.

« Objective of the study: To identify determinants of multi drug resistanbéuculosis

(MDR-TB) among tuberculosis patients in Addis Ababa.
Introduction: Rationale of the Study and its benefits

Multi drug resistant tuberculosis which result from strains of mycobacterium tuberculosis
resistant to at least the two power full first line drugs isoniazid and rifampicin to tuberculosis
treatment were the global problem. The situation is increasing from time to time. Ethiopia is
also facing the challenge to the problem in recent time. Patients infected with MDR strains
are not only difficult to cure but also more likely to remain sources of infection for a longer
period of time than those with drug-susceptible organisms. studies show that multi drug
resistant is a manmade phenomenon arises due to inadequate treatment of drug-sensitive TB
and there are reports showing raising of multi drug resistance from various parts of the globe
which potentially threaten to interrupt the gains achieved in tuberculosis control. Concerning
to the determinant factors several countries in the world have shown different factors which
are associated with multidrug resistance. However, there is inconsistency of finding in certain

factors in study conducted so far.

Knowing country specific factor is very important to have successful management of the
problem. However, there is deficiency of literatures in Ethiopia concerning to determinants of
multi drug resistant tuberculosis. This study is there for, designed to assess the potential
determinant factors for MDR-TB among tuberculosis patients in three hospitals. | hope this
study will contribute in bridging the gaps in literature to the local context and it may also help
for policy makers to make right decision in prevention and control of multi drug resistant
tuberculosis. Information which is necessary for the study will be interviewed and in addition
information relevant to the study will be reviewed from their records. The study will be
conducted in full agreement of informed consent and no one patients will be subjected to any
harm. To keep the confidentiality of the patients, personal identifiers will not be included in

the data collection form.

43



Appendix-I11 Patient Consent Form

My name is , | am Nurse professionally and now | am

collecting data from the patients for the research being conducted to identify the determinants
of MDR-TB among tuberculosis patients, by Mr. Sefonias Getachew who is the Master of
public Health student in Addis Ababa University. You are selected as one of study subject by
chance The investigator employed me for this data collection to maintain your data strictly
confidential. We believe that the findings of this study will havar@mount for evaluation of

TB programs and to find out proper way for prevention of determinants for MDR in TB

patients.

Information which is necessary for the study will be asked from you and in addition to this
some information relevant to the study will be reviewed from your record. For all information
taken the confidentiality is kept. The information will be taken when you give permission and

participation is totally volunteer based.

Your willingness for giving information to be utilized in this study will help us to achieve the
stated benefits of the study. Your name and other personal identifiers will not be recorded on
data collection format and the information that you give us will be kept confidential and will
also be used for this study purpose alone. You have full right not to give any information to
be consumed for this study. But the information that would be taken will be quite useful for
the study. You will not face any problem if you do not agree to the information to be asked or
reviewed from your record and you will not be also denied of getting any medical services
from the hospital. If you have any questions about this study you may ask me or the principal
investigator Sefonias Getachew (Tel: 091204 9682 or E-s#édilget@yahoo.com

Are you willing to let your information to be utilized for this study?
1. Yes 2. No

Signature of the interviewer which shows that the respondent has consented (verbally) to take
part in the study
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Appendix-IV
ADDIS ABABA UNIVERSITY SCHOOL OF
PUBLIC HEALTH
QUESTIONNAIRE FORM
Questionnaireelated to determinant of multi drug resistant tuberculosis (MDR-TB) among
tuberculosis patients in Addis Ababa.
Date
Identification .No___

Instruction: circle the responses provided by the interviewer or write the appropriate answer
on the space provided.

Section-1 Socio-demographic Information

S.No | Questions Option/ answers Rema
rk

101 sex 1.Male

2.Female

102 Age
------------ (in years)
103 Marital Status 1. Single

. Married

. Divorced
. Widowed
. Orthodox

. Muslim

104 Religion

W N R DN

. Protestant
4. Catholic
5.0thers(specify)

1.llliterate

105 Educational level 2.Read and write
3.Primary school

4. Secondary school

5. Tertiary
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106

Ethnicity

Oromo
Amahara
Tigeri

Guragae

a r w0 Dnhe

Others (specify)-----

107

Occupational status

Farmer
House wife
Merchant
Military

Daily labourer
Student

Police force
NGO
10. Others(specify)

© © N o g s~ wDdhPE

Government employ

109

Residence

1. Addis Ababa

2. Out of Addis Ababa

1010

Monthly income

Section |

I: Environmental factors

S. No

Questions

Option/ answers

Remark

201

Living situation

1. Alone
With family

Other (specify)-------

202

Do you have house to
live in?

Yes
No -if No skip to

NP w DN

Q 301

203

How many people
living in the house?




What is the Number of

204 rooms in the house? |
205 What is the type of the 1. Cement
2
wall of the house~ > Mud
3. Wood
4. Other(specify)
What is the type of the 1. Cement
206 floor of the house? 2. Mud
3. Wood
4. Other(specify)
207 The rooms have 1. Yes
' 2
windows ° 2. No [/if No skip to Q2010
What is the average
208 number of windowsto |
the rooms?
209 Do you open the 1. Yes
window in sense of 2 No
refreshing the room? '
2010 Do you have artificial 1. Yes
TR
ventilation? 2 No
2011 Does your house has 1. Yes
AT
electric city~ 2 No
Do you have latrine to 1. Yes
2
2012 use” 2 No
1. Radio
2013 Which of the listed o TV
house hold items do you '
have? 3. Air conditioner
4. refrigerator
5. automobile /car
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Section I11: Host related factors

S.No | Questions Option/ answers Remark
1. Yes
301 Do you have history of being in prison? 2 No
3. Noresponse
302 Is it the first to be infected with TB?? 1. Yes
2. No
: : 1. Yes
Do you have history of contact with known
303 TB patient? 2. No
3. ldon't know
If yes to Q. No302 where is the place you 1. Inthe Family
304 have contact to known TB patient?
2. Work place
3. Health institution
4. Transportation
service
5. School
6. Other( specify)-----
Do you have history of contact with known 1. Yes
305 MDR-TB patient?
2. No
3. ldon’t know
306 If yes to Q. Na304 where is the place you 1. Inthe Family
have contact to known MDR-TB patient?
2. Work place
3. Health institution
4. Transportation
service
5. School
6. Other( specify)-----
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Do you have history of previous TB 1. Yes
307 treatment?
2. No
3. I don't remember/
If answer is 2 or3
skip to Q3012
308 How many times do you have history of
previous TB treatment? |
---(in number)
309 When it was the previous treatment of
TB?(if more than once fill the last one)
------------ years back or ---t
----------- months back
since now
3010 Do you have history of treatment under 1. Yes
DOTs follow up for the previous treatmel 2 No
3011 For how long did you take the treatment
for previous treatment? .
---------------- (in month)
What was the type of TB you treated forP? 1. Pulmonary TB
3012
2. Extra pulmonary
B
3. Mixed
4. |don't know
3013 Do you have history of retreatment for TB? 1. Yes
2. No
3. ldon't remember
3014 Do you have history of traditional 1. Yes
treatment?
2. No
3. ldon’t remember
3015 Do you have history of hospitalization 1. Yes
since birth?
2. No
3. ldon’t know
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3016 Do you have history of illicit drug use 1. Yes
which are under control such as cocaine 2 No
heroin, hashish etc ? '
3. No response.
3017 Do you have history of cigarette smoking 1. Yes
at least once in a week?
2. No
3. No response.
If answer is option _’Q 3019
20r3 skip to
3018 How many cigarette on average you 1. 14
2
smoke per day” 2 5.10
3. 11-20
4. >20
3019 Do you have history of khat chewing at 1. Yes
least once in a week?
2. No
3. No response
Do you have history of alcohol intake till 1. Yes
30120 | you drunk at least once in a month? 2 No
3. No response
3021 Do you have history of experiencing 1. Yes
gastro intestinal symptom with skin lesion
: . . . 2. No
manifestation, repeated infection?
3. No response
3022 Do you counteract diabetes mellitus? 1. Yes
2. No
3. ldon’t know
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Section |V: Data reviewed from patientsrecords

S.No | Questions Option/ answers Remark
401 Category of patient
1. New
2. Relapse
3. Return after default
4. Failure
5. Others(specify)----------------
Presence of HIV infection 1. Yes
402 2. No
3. Not known
403 If yes to Q 402 what is the base ... (Specific number)
line CD4 count?
404 History of previous TB 1. Yes Q 409
treatment. 2. No If No Skip to
405 Type of pervious TB infection 1. Pulmonary TB
2. Extra pulmonary
3. Mixed
4. Not known
406 What was the treatment regimen
taken in previous treatment ? | ________ .
407 Outcome of pervious TB 1. Cure
treatment
2. Relapse
3. Treatment completed
4. Default
5. Treatment failed
6. Transfer out.
7. Others( specify)-------------------
408 Presence of cavitation using 1. Yes
chest radiography/previous TB 2. No
3. Not known
_ 1. Pulmonary TB
409 Current episode of TB 2. Extra pulmonary
3. Mixed
1. Yes
4011 Experienced any psychologica 2. No
problem 3. Not known
4012
History of other illness | oo ____
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Appendix-V: Trandated Amharic version of infor mation sheet

PAS.0 ANA eTACHTE PU-NLtTaN 0T
A0 1PCA aPL YT OHAIPL A0 1bLA N T v PFT ATIGH OHHIE CCI°
av/ G av(1s8), g
PTGk apoAsE)
PTG ChN, A0 194 ao&y Y OFAIPL AT 1A NS av 0P (1914 NN 1bia NS OFPH
APTF AL 0994 TGt m-::
PTGk G4 A0 1PCA &Y SHARL AN 1A (AT av0PFT 040 1b4A N Nt APT
AR, TGt
av9)(L2 ; PTGk GATIG TPIE
PAZ0 GPLA avP LT aPAIPL 0AT0 Pl (A TINTI® (ATIAHT @ “multidrug resistance(MDR-
TB) ¢H0A@- N0 QAU+ A%T NG Abd £LF P91.30P N0 10 POAS@ FIC hal OL 1H,
APRLaPC QoM APT AACAL ONTFO holnk AICT AP Gt U (U AdP87 LB9° 1h,
hov@-(8.9° @-spp (OAF@« P APT hoTFO-9° 0470 144 NTF LAP ALEI®° LH A3 D7 AdAD-
O77 PTINFANGE IO P10+ RBPN i OFALR PEPT AT mbart Qy av@ykT favAav®: SeA
PAD- OTIF APT AUIPTPF@Q. NTLLLLTT TEAPT AT aPAtd® A0 1Psa NTF (€S A90N LA
vho°G NAP@D-AL Pavien, SIPGA:: AL TORT avl8 T4 Afenavl NeoPr 0470 1bla (07
APhANA PT1.LLT PLATT A LLTPE S FAA:: PHUT ONTLF o 10PF (havAnt PHALE 0ANTTTT VICT
AL PTO% TORT PTALE  aPILPTT PAR (LIPI° WILLIE WIREE av i PT OHAP avlE PAPN::
PNAF 07 -3 IO ATPRANAG AGPSAMC NAT° ATTNI® PPU14-7 PNTLT av 7, TIOP NMIP M P,
10 (LY OTF @PT 148 AT Otavant ePGPF ATdt PA ALPT PHU TGT AATI° LUT
av @5y PavAav®: hPI® CAM-T PN PP NAG.A ANA (FaPlae S +PTT TITGE 102 WLY
AT QU TOT (W17 PADT PNAF@7 avlB hTlt havdl&d® hde (GF0<7  PaPhAnATS
Pao$MML NNI® A7 AN AOPPT @A h180M AT SmPTIA::
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Appendix-VI Trandated Amharic version consent form

02 oo MPEP P

(G A (o208 1CA/MS a®h7? AT OHY P40 1PLA av@5147 eHAavL 040 1bla
Ot a2 F 07LA TG AL A0 AN 270CAT UNLTAN MG U-ATE 8914 4914 PRt At AL
LIFO ATLLLID TGF vl 970NN AL ATFAU-:: WO (Y TG A0S PHavlmet (AT 1D-::
hp7 tave T oGk QAN PPl PACOT 9°lE TLATEREE (TPE A1emAOP 10 K
AIRIPGIID- PHY TG Oyt 040 1PLA TEALIPT hdd. OFavat 9°Cavs. AT1LL° NAed® PHYT
PA70 1PCA LDyt etArL P40 1PCA (T aPIPT ATIOPS FhhAT®OF aogty Aaehmt A
PRLIN:ATSE P mPav: aolGPTF Nhih NFPA aPm@P avhh AG (TenT16 NAlLO 9Pl 4hC AL
PILDAL CIPGA:: LM PTLOALD: (ALO avv 2.3 (LIPT LTLOALDI® avl avaPL-Prt hEel
amge et 1o-::

Y PST ATLTIO mPodd avlB7 (et PhLO 0 &.PL7TE hB9 mPl, APT P7LOAMmt avls
TATERrE WILAFMOP PF a0 BD ALY TGT OF Po.@-A 10-:: av/87Y Adavamt avte a1t At
U7 PhLO (HY PG aPATGEP A NM9° Mo, P77 TT7rHEPT 001100 (19° ORI AA 1A 11T
oMLY MLt AL ARIPAT:: (LU TG AAATEI® A 9°79° 977 ToIC ALITIHIP:: (HenTI49°
LA PUNIPG ATANNTI® ARFIGI° MRI° ARAFAANIP:: (19%RLA9° 2UT TG (havaht TPE
AN A PHUT PO QAL SUPEFT AP AETE0 BIFOT (HY AL ddh 0912049682434
safoget@yahoo,com aome@Ftan::

AHY 9°L8 TGT A19.0-0 avl8 AavOmt 495 19T

hP 2. heLAUP°

OHY TGF AL aPl8 (RO~ 4.PLT P10+ AAIPAT4F D+ 299,074,017

Pavl G MPLM- 42708
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Appendix-VII Trandated questioner/Amharic version/.

PAZh AN e7dAcCOHt Pvitan 0t
AN tbA Y 023147 e+Aave (i (MDR-TB) a0 PF7 ATIPGT PHHIE Savmesd £L90::
LaomPef 62CI°
7 LY % oR—
avavg@: avAli: LM aPAN NTIN0A ORI ANGT N AL PANT £94-::

h&d -1 eavY(&P U323 PF aoCE

& TEEPT AN /I°Lm), IoCI°C-

101 e 1. o8 2. 0

102 0Ty | (n%aot)

103 eONF v

%
a0/TLivE PO

104 7875t AlAEhN0
av-(\ 9P
htAh
TCHEOI T

AP/ PP(x.................

105 eTI°Lt RLEP
AONIP7L I @-?

[N VAER
TN hGor9&:
pavpavsQ L%
U 048
nNet+§ 028

106 MP+t IOrehm-? faTog b
AT
(A
&

AP/ LT P(x................

107 Mé

POt hae(L

108,

arhAhf

PP (&G

+a4

Lav eIVt Gt s

7 0L0 Y84

. PGP PO &CPT

10. e+AR/PPP(re........

0¢- v

CENDUPWNEURWNEUAWNEURWN RS ®N R

108 pavq 4L (J 1.A4%0 AN0 2.hA%0 ANO @-spr

109 @7 1L (0NC) (nc)

54




h&d 2- PAhON. v-2FPT aolB

td | TER gosem [avph ToLae
201 erC U3 1. aNF
2. hota oc
T & Al (A0 ) —
202 PavQe P (L ANPT?
1. A?
2. LA (AT huPt M7 9% 301 ené
203 PS¢0t (LT AP hed
hOD-? ___ (nere)
204 | L1940 (Lt fA@- NHE AT
w2 e (nk7C)
205 PavQCe (TP LG AST 1. Q9L
g7 8 1@-? 2. P
3. Wit
G U 2 A S —
206 LavQ 4P (L TP MAN 9078 10-? 1. a7 f
2. pP
3. AWMt
4. TAL/PPei
207 Pav@ 40 (TP avant AAD-? 1. A?
2. PA®9°/ hirt of pT O
20102404
208 | NATT eaol P (AP
afpff OWrF CFo-?
209 P27 aeant AP A910 1. K9
0.4 ehe i 2. heLAJ®
2010 | MeP94L AP Q@ (-0 U 1. h®
Ll 2. PP
TP HPH (ventilation) ANP H?
2011 | Pao?48 (P av(\ét AAD-? 1. A?
2. PAD-9P
2012 | P7Lndav-(t avp.88 O+ 1. K
APT? 2. PATIge
2013 | At2 o-<a1 hoehtaet 1. o0
T @ LITN? 2. BAOHY
3. AC D2&0IC
4, §4%
5. A@APLA/P0S
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hed-3 0007+ v23 0tevaht/Host related factors

tk | TEE golem,/avi\( AL
301 | AOC O L@+ PO~ Pie? 1.h9P
2.hA@-Pg°
3.aP70 PA9°
302 | 047N 1Psa OB ALH QaoBavl PPt D-? 1.h9P
2.h08L09°
303 | 0470 1A 00F tPH @< D FLO</0PCA 1.19
TGO AAALD. $D-F(-? 2 hAD-pg°
3.AA0F @09
304 | ATP£303 AL NPt O 10+ ANLD- P4 @9 | 1.0+ D
PAAG? 2.0¢- 03
3.my¢ +&9°
4.0UHAN TaPANG
5.1/0F
6.0T0P(&PP()....
305 | 0470 19la a5k hrtdoe (G OHPH A0 | 1 19
CLOINPCA TIGTHHD AANLD. PD-Px-? 2 hA@-Ppg0
3.AA0F@-O9°
306 | ATPE 305 apAN AL NP O 10+ ANLE 054 | 1.00 0N 2C
OEI° bl lNA. PANGT ? 2.0¢- 03
3.m§ +ge
4.(yHAN TavANT
5.1/0F
6.0102(2PP(r)
307 | hilv &4 2470 1A vh9os FhaoPh? 1. AP
2. AdAFhyohge oL L
@AM A NP> — 3013247
nwrh 4
308 | Af¢ 307 AP hvt OFF Lh FhavPd?
309 | PA7AIPCA Uh9PS i Né+ eF-hev-t avF 10C?
NAZE NAL NP1 PP FenlAmigav-te: | —— havt (14t oC
ng-r
3010 | (9o€avs P yhgeeP AL (IHaPAAT aPAh (MG 1. h®
QAav-P @E,9° (I+onh (@ hrHtA 2. hAAFhoehg
FhaoP a0 G747 QAPA?
3011 | PaRavl e@m-7 yhd°q LDt AT PUA 'LH
10-? (noc)
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3012 | Pav@avs @ e hav-+ (A FAL YT 9°7 10C? 1. ea7q -k
2. hazao-p evry k.
(HE)
3. huik et
4. hAD-P9°
3013 | A0 00 AF-hav- (aPBavs e Wi\ 87 e 1. K9
AU-OHIE LH a0 DML D- PO P? 2. hA@-pg°
3. AAOFO-O9°
3014 | PQUA® vh9°S +mPaom- L@ F-? 1. A®
2. hA@-pg°
3. AAOFO-O9°
3015 | ht@AS B9°C PATHA 700+ PO-SA? 1. AP
2. hA@-pg°
3. AAOFO-O9°
3016 | MU HhANA AdtmPar@- Pa-Pi ? K7L 1. A®
Va0 hh27 TICEPT Pardd ez 2. AAD-PgD
3017 | L& (L0 NAIOF A28 ¢7 ATPAdL P P-? 1. h®
2. AAeRLOIP
3. avA( PAIP WL TLE3
aAN2ML,9°3 NPT—» 019
2814
3018 | 0¢7 NA1L ArF LIE LenAn? 1. 1-4
2. 5-10
3. 11-20
4. >20
3019 1. A?
Bt (L0 NAPT A28 7 Pao@- LM+ P(? 2. AAD-Pg°
3. avj\n PA9°
3020 | AADA (LEMN NOC @O A7 1LH Adhlahs 1. h®
L0 FmPar®- PO-Px? 2. AAD-Pg°
3. avj\n PA9°
3021 | ANHT @7 LH UL 0P 1. A®
Fac(a1aean: 10 3oh) ; LAt $4 2. hetego
TAAT/IOEAN hG +LIT, PPt hé Tl 3 avpd AT
£FeNra ?
3022 | eahC NG AANPT? 1. h?
2. AP
3. hA@-pg°
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Section 1V: Data reviewed from patientsrecords

S. No | Questions Option/ answers Remark
401 Category of patient
1. New
2. Relapse
3. Return after default
4. Failure
5. Others(specify)----------------
Presence of HIV infection 1Yes
402 2. No
3. Not known
403 If yes to Q 402 what is the base | ----------------- (specific number)
line CD4 count?
404 Presence of diabetes mellitus Yes
2. No
3. Not known
405 History of previous TB 1. Yes
treatment. 2. No
406 Type of pervious TB infection 1Pulmonary TB
2. Extra pulmonary
3. Mixed
4. Not known
407 What was the treatment regimen
taken in previous treatment ? | ----------m-mo---
408 Outcome of pervious TB treatment Lure
2. Relapse
3. Treatment completed
4. Default
5. Treatment failed
6. Transfer out.
7. Others( specify)-------- ----
409 Presence of cavitation on chest 1. Yes
radiography 2. No
3. Not known
1. Pulmonary TB
4010 | Current episode of TB 2. Extra pulmonary
3. Mixed
1. Yes
4011 | Experienced any psychological 2. No
problem 3. Not known
4012 | History of other illness | -=m-mmmmmmems cmmmme-
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