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ABSTRACT 

A hospital based cross sectional study was carried 

out in order to describe the magnitude of anti­

tuberculosis drug resistance and identify the risk 

factors associated with it. 

The study was carried out in Harar tuberculosis 

centre which is the major tuberculosis treatment centre 

in eastern Ethiopia. A total of 338 smear/culture 

positive patients were enrolled in the study between 

October 10, 1994 and January 20, 1995. Exposure status 

was determined through interview; drug resistance and HIV 

status were determined through laboratory investigation. 

The overall prevalence of resistance to one or more 

anti-tuberculosis drugs was 126/338 (37.3%). Initial 

resistance was 82/252 (32.5%) while that of acquired was 

44/86 (51 . 2%). History of previous treatment was the 

strongest predictor of anti-tuberculosis drug resistance 

(p <0 . 005). HIV infection was found to be an important 

predisposing factor in those who had history of previous 

treatment (p< 0.05). 

The prevalence of drug resistance is high in Harar. 

There is a need for periodic national drug resistance 

survey. Implementation of the WHO recommended supervised 

treatment with multi-sectoral approach is suggested. 
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INTRODUCTION 

Tuberculosis is an ancient disease that has long 

been a major public health problem. Despite efforts in 

the past to control the disease, pulmonary tuberculosis 

has remained an important health problem world-wide. 

Especially in developing countries, tuberculosis has 

continued to be a major health threat (1) . 

Today, two new problems threaten the control of 

tuberculosis in general: the epidemic of human Immuno ­

deficiency virus (HIV) infection and drug resistance. HIV 

infection is the greatest risk factor so far identified 

for latent tuberculosis infection to progress to active 

disease. The epidemic has significantly affected the 

epidemiological situation of tuberculosis in both 

developed and developing countries. Especially in those 

developing countries where HIV infection and tuberculosis 

infection are more prevalent, HIV epidemi c has had a 

considerable impact on tuberculosis control programmes 

(2) . 

The resurgence of tuberculosis has been further 

aggravated by the spread of anti-tuberculosis drug 

resistant bacilli. Although drug resistance is not a new 

problem, an increasing trend has been observed since the 

HIV era. Epidemics of drug resistant tuberculosis are 
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noted even in developed countries including Europe and 

the United States where the disease was no longer 

considered a public health problem and funding of 

tuberculosis programme and research activities had been 

practically abandoned (3-6). 

Anti-tuberculosis drug resistance may be classified 

into two major groups: Primary resistance or secondary 

(acquired ) res istance . The first is due to random 

mutation while the later is a result of inadequate 

treatment. The term initial resistance is used when 

strains can not be c lassified as primary or secondary 

(7, 8) . 

In many developing countries, where there are poor 

tuberculosis control programmes, increased prevalence of 

drug resistance has been noted (1,2,5). 

The epidemic of HIV infection has also affected both 

the diagnosis of pulmonary tuberculosis and the treatment 

of multi-drug resistant cases. I t has been noted that the 

treatment of multi-drug resistant cases is very expensive 

and the outcome of treatment is usually unsatisfactory 

(1- 3 , 9) . 

In Ethiopia, the tuberculosis control programme was 

not strengthened and activities were limited to the 

tuberculosis centres for the last three decades. Although 

the National Tuberculosis Control Programme was 

of ficially established in 1976, it was not functioning 
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very well. This was primarily due to the limited resource 

allocated to this programme. For the last few years, 

anti-tuberculosis drug resistance was not considered a 

major problem in this country . The few studies carried 

out have tried to show the drug resistance pattern in the 

tuberculosis centres. Although periodic drug resistance 

survey was recommended , few attempts have been made and 

the studies were limited to Addis Ababa tuberculosis 

centre (10). 

This study was conducted in Harar (eastern Ethiopia) 

where one of the tuberculosis centres i s located. This 

centre serves as the major tuberculosis treatment centre 

in eastern Ethiopia. The centre i s not involved in any of 

the tuberculosis control activities except in the 

treatment of cases (out-patient and in -patient). 

Treatment is not supervised and there is no any mechanism 

for defaulter tracing. Repeated shortage of anti­

tuberculosis drugs and reagents was observed. 

Additionally, drugs are smuggl ed from Djibouti to Dire 

Dawa and patients are obliged to buy from the private 

sector with a very high price. War, drought, and the 

frequent in and out-migration of the population have 

affected the tuberculos i s control in this area. For the 

reasons mentioned above tuberculosis has remained one of 

the three leading causes of morbidity and mortality 

persistently. 
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Since Ethiopia is in the process of reorganizing its 

National Tuberculosis Control Programme, the 

investigation of the problem of drug resistance will be 

of great value in the provision of base line information. 

Unlike previous studies, this study has looked at is sues 

of drug resistance in the presence of HIV epidemic. 

Since the infectious cases of pulmonary tuberculosis 

(i. e. smear posi tive cases) are the main targets of 

public health measures, this study has focused on the 

smear positive pulmonary tuberculosis patients. The 

findings of the study will be of help to those who are 

engaged in tuberculosis and AIDS control programmes and 

those who are involved in the treatment of tuberculosis. 
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LITERATURE REVIEW 

1. Magnitude of tuberculosis 

(A) Global: About 1700 million people, i.e. one third of 

the human population, are infected with mycobacterium 

tuberculosis while the disease prevalence is estimated to 

be 20 million. The global annual incidence is 8 million 

cases. Tuberculosis is the largest cause of death from 

a single infectious agent in the world, killing nearly 3 

million people per year; 90% of them in developing 

countries (1,2,4). 

According to WHO, this death toll represents 25% of 

avoidable adult deaths in developing countries. WHO has 

estimated that more than 30 million deaths will occur ~n 

the next decade and tubercul osis deaths are expected t o 

increase to over 4 million annually (11) I n the United 

States there are in excess of 20,000 reported cases and 

over 1700 reported deaths per year attributable to 

tubercul osis. In New York city, the incidence of 

reported tuberculosis increased 132% from 1980 through 

1990 . Similar increase was noted in Europe (Austria, 

Denmark, Ireland, Ita l y , The Netherlands, Norway, Spain , 

and United Kingdom) In developing countries more than 

3 million new cases of smear positive tuberculosis occur 

annually (12) 

Morbidity and mortality are concentrated in young 

adults (age group 15-49 years). Since the deaths occur 
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among young adults upon whom younger and older persons 

often depend for support, the social and economic impact 

of tubercu losis is tremendous. The above condition is 

worse in developing countries where the age dependency 

ratio is usually high. 

(B) Regional : In Africa 171 mi llion people are infected 

with mycobacteri um tuberculosis . Annually , 1 . 4 mi llion 

n ew cases a nd 660 , 000 deaths a r e est i mated to occur. The 

annual risk of infection is 1.5 - 2.5% (13 - 15) 

(C) Ethiopian situation : According to the National 

Tubercul in survey don e between 1987 and 1990, the 

prevalence o f tubercul os i s is estimated to lie between 

180,000 a nd 308,000 wi th an annual incidence of 90,000 

and 154,000. Of these 41,000 t o 70,000 are infectious 

cases. It was documented that 20, 000 to 35, 000 i nfectious 

cases of t uberculos i s die each year . This survey was 

conducted when the civil war in Ethi opia was at its peak. 

Therefore, areas with high prevalence of tuberculosis 

were not incl uded . Probably that is the reason why the 

reported annual risk o f infection (1 .5%) was l ower than 

the one reported previously (3.0%). Addi tional l y, it is 

unlikely that there was a signifi cant inte r vention during 

the l ast 12 year s 

(1978-1990). Reports from heal th institutions indicate 

that tubercul osis is among the 10 top causes of out 

patient vis i ts. It is the f irst cause of hospital 
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admission and among the l eading causes of hospital death 

(16) . 

2. Tuberculosis and HIV infection 

The HIV pandemic has led to a dramatic increase in 

the number of tubercul osis cases worldwide (1-15). HIV 

infection is said to facilitate tuberculosis infection by 

destroying the host defence mechanism (cell mediated 

immunity) which is the main defence mechanism by which 

the human body protects itself from tubercle bacillus. 

Tuberculosis has been identified as the first 

manifestation of HIV infection in HIV i nfected patients. 

This is because Mycobacterium tuberculosis is more 

virulent than other HIV associated pathogens such as 

Pneumocystis carinii and Mycobacterium avium complex and 

is more likely to cause disease at an earlier stage of 

immunodeficiency (1,17). It has been postulated that 

tuberculosis infected persons who are also infected with 

HIV have a very high chance of developing active 

tuberculosis. Studies in Cote d' Ivoire, Zaire and 

Rwanda have shown that the risk of developing active 

tuberculosis is 11-26 times higher in HIV infected 

persons than those who are not infected with HIV (1,17-

19). It is estimated that 4 5 million people are 

already infected with both latent tuberculosis and HIV, 

giving them a high risk for developing active 
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tuberculosis (20) . 

In many developing countries, high HIV sero­

prevalence was documented among patients presenting with 

active tuberculosis. Data from several African countries 

and Haiti (collected between 1985 and 1990 ) show that HIV 

sero-prevalence is high in tuberculosis patients, ranging 

from 17 to 66% (2 ) . In contrast, in various studies in 

the USA, the median sero-prevalence in patients with TB 

was 3.6%. Among homeless tuberculosis patients, HIV 

seroprevalence has risen up to 43% in 1992 (2, 1 7,21,22). 

3. Anti-tuberculosis drug resistance 

The control of tuberculosis has been complicated by 

the wide-spread of resistant tubercle bacilli . It has 

affected both developing and developed countries. If the 

spread continues , tuberculosis may become uncontrollable 

(5) . 

Drug resistance may be primary or secondary 

(acquired) Patients who have never been treated for 

tuberculosis but who are found to have drug resistant 

tubercle bacilli, are said to have primary drug 

resistance. Patients with a history of previous treatment 

found to have a resistant strain are defined as having 

secondary or acquired resistance. For technical reasons, 

it is not always possible to determine whether a patient 

had been exposed to anti-tuberculosis drugs or not. 
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Therefore, it has been suggested that the term initial 

resistance should be used instead of primary resistance 

(21) . Initial resistance refers to drug resistance in 

patients who claim never to have received previous anti­

tuberculosis treatment. Initial resistance represents to 

a varying degree, a contamination o f primary resistance 

(the result of infection with a resistant strain that 

progressed to clinical tuberculosis) with acquired 

resistance resulting from undisclosed previous treatment 

( 8) . 

High initial drug resistance reflects poorly 

functioning tuberculosis control programme in the 

population in the past. On the other hand, high acquired 

resistance indicates poor individual compliance, or an 

inadequately conducted or designed tuberculosis treatment 

programme and reflects a poorly functioning national 

tuberculos is programme at the present time (7,8,21 ). 

Drug resistance of mycobacterium tuberculosis 

develops in two ways. The first is by the selective 

growth of resistant mutants evolving in a wild population 

when exposed to an amount of drug sufficient to inhibit 

growth of sensitive organisms. Tubercle bacilli have 

spontaneous predictable chromosomally borne mutations 

that confer resistance to anti -microbial agents. The 

emergence of drug resistance represents the survival of 

random pre-existing mutations, not a change caused by 
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exposure to the medication . The Bri tish Medical Research 

Council's streptomycin trial revealed that in each wild 

strain of tubercle bacilli, approximately lout of every 

10 ' -10 ' organisms is spontaneously resistant to at leas t 

1 of the known drugs. Resistant organisms to isoniazid 

could be encountered in a mycobacterial population 

of 10 ' . Patients with cavitary pulmonary lesions may 

harbour 10 ' - 10' tubercle bacilli (7,21,23). 

The second route of development of resistance is the 

selection o f resistant organisms by intermittent courses 

of anti-tuberculosis medications or as a result of 

inadequate treatment. Patients who take drugs irregularly 

or patients who had inappropriate prescriptions of anti ­

tuberculosis drugs have an increased chance of developing 

acquired resistant tuberculosis and becoming chronic 

excreters of resistant bacilli (5,7,21,23 ) . 

Drug resistance arises when treatment is 

unsupervised, when drugs are freely available on the 

private market and when fixed dose combinations are not 

available. In the United States, immuno - compromised 

persons living in over crowded conditions such as 

hospitals, prisons, homeless shelters, and residential 

drug treatment programmes were found to be at greater 

risk (24). 

Emergence of resistance to isoniazid and rifampicin 

is a public health concern, since these drugs are 



11 

essential components in the treatment and control of 

tuberculosis. Isoniazid resistance is important for two 

reasons: The first is that isoniazid is a critical 

component of both the standard and short course 

chemotherapy, and secondly isoniazid resistance is 

usually associated with resistance to other anti ­

tuberculosis drugs such as rifampicin. This is reflected 

in the observation that multiple drug resistant isolates 

are nearly always resistant to isoniazid and isolated 

isoniazid resistance is relatively uncommon (25). 

In United States the prevalence of drug resistant 

organisms among patients with pulmonary tuberculosis has 

steadily increased from 2%- to 9%- in the last three 

decades. During the period 1982-1991, the prevalence of 

resistance in patients who had previous history of anti -

tuberculosis treatment has ranged 13%- to 59%-. 

resistance to one or more anti-tuberculosis 

Primary 

drugs 

increased from 10%- in 1982 to 23%- in 1991. Resistance to 

isoniazid and rifampicin increased from 9%- to 15%- and 

from 3%- to 9%- respectively (23,24). During the second 

half of the 1980s and in the early 1990s single and 

multiple resistance to streptomycin and isoniazid were 

the most prevalent form throughout Latin America. Overall 

initial resistance was 11.6%- to streptomycin, and 6.5%- to 

isoniazid (26). 

A study done in Turkey (between January 1992 and 
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December 1992) showed the over all resistance to one or 

more drugs to be 35.5% , with initial resistance 26.6 % 

(140 of 525) and acquired resistance 53.4%(139 of 260). 

Acquired resistance to rifampicin was the most frequent 

(36.2%) followed by streptomycin 31.9%, and isoniazid 

30%. According to this study initial resistance was 

16.4% to 1 drug, 7.7% to 2 drugs, 1. 2% to 3 drugs and 

1.3% to 4 drugs. Similarly acquired resistance was found 

as 18.7% to 1 drug, 19.3% to 2 drugs, 9.6% to 3 drugs and 

5.8% to 4 drugs (27). 

In Korea (1992) a significant difference in the 

prevalence of initial resistance was observed between 

urban and rural patients . Initial resistance was much 

higher among urban patients than rural. The main reason 

that initial resistance is high among urban patients may 

be· that urban patients have better access to drugs than 

the rural patients. In this study higher prevalence was 

also found among younger patients «30 years) than older 

patients (59 and over) (28). Initial resistance may 

provide useful information on the type of chemotherapy 

that should be used for the treatment of patients who 

come to health institutions for the first time, and may 

also serve as a useful parameter in the evaluat i on of 

current and past chemotherapy programmes. 

In India (1988), Travedi and Desai showed that 

initial resistance i s increasing over the years (29) . 
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Similarly a study done in 1993 has shown that the 

proportio~ of resistant cultures increases as the amount 

of drugs consumed increases, being highest among those 

who have failed or relapsed, after adequate chemotherapy. 

In this study initial resistance to rifampicin was 12% . 

It is possible that many patients had a concealed history 

of chemotherapy, or that they had been taking rifampicin 

from private practitioners with out being aware of the 

fact (30). Researchers have noted that although the 

number of deaths are reduced in poorly controlled 

treatment programmes, the number of chronic excreters 

tends to rise. 

Between 1986 and 1988, in Riyadh (Saudi Arabia) the 

prevalence of primary resistance was 11.5%. According 

t o this study resistance to isoniazid was the commonest. 

A similar study done in South Africa demonstrated that 

the prevalence of initial drug resistance was 12.7% in 

1983-84 and 10.7% in 1988 -89 (3 1,32). 

A cross sectional study done in Abidjan, Ivory Coast 

(West Africa) showed that initial resistance to 

isoniazid, streptomycin and rifampicin was 17%, 3% and 

2% respectively (33). In Ghana, a hospital based study 

carried out between July 1 985 and 1987 showed that there 

was a high resistance to isoniazid and streptomycin 27% 

and 23.5% respectively. Double resistance to 

streptomycin and isoniazid combined was 16% while 
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resistance to three drugs was 5% (34). In this study 

resistance to other mycobacterium other than 

mycobacter ium tubercul osis was included. The diagnosis 

of pulmonary tuberculosis using conventional sputum 

examination has become a challenging problem in the 

treatment programmes of tuberculosis. This problem is 

apparent in developing countries where sputum examination 

is the mainstay of diagnosis of pulmonary tuberculosis. 

Different studies have noted that quite a significant 

number of pulmonary tuberculosis patients with HIV 

infection are smear negative on sputum examination 

(2,35). In Zambia, a study done on 144 pulmonary 

tuberculosis patients (confirmed by a sputum culture) 

showed that only 57% of HIV sero-positives had positive 

sputum smear, as compared with 76% in HIV sero - negatives. 

The study found that bacillary load was l ower in the 

sputum of HIV positives than of HIV negative tuberculosis 

patients (36). On the contrary, in Haiti it was 

demonstrated that sputum examination results are quite 

comparable in both HIV positive and negative patients 

especially during the early phases of HIV infection i .e . 

before the immune system is severely compromised (37). 

According to the available information, the pattern of 

drug resistance increasing in this country. High default 

rate (more than 80%) (38), availability of anti­

tuberculosis drugs on the open market, and improper 
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selection of drugs for the treatment of drug resistant 

tuberculosis are expected to increase the pool of 

resistant infection in the population. As elsewhere in 

the developing countries, the epidemiology of 

tuberculosis has been affected by the growing epidemic of 

HIV infection. According to a study done in Southern 

Ethiopia (1994), HIV sero-prevalence among tuberculosis 

patients was 44.4% (39) 

A study done on 184 isolates of mycobacterium 

tuberculosis from Addis Ababa Tuberculosis Centre (1978) 

showed that resistance to isoniazid, thiacetazone and 

streptomycin was 46%, 46%, and 29% respectively. Double 

resistance to isoniazid + thiacetazone, and isoniazid + 

streptomycin was reported to be 20% and 28%. Triple 

resistance to isoniazid + streptomycin + thiacetazone was 

16%. All the above isolates were from treatment failure 

and relapse cases (40). 

A similar sensitivity study done in 1984, from the 

same Tuberculosis Centre, revealed that primary 

resistance to isoniazid, streptomycin and thiacetazone 

was 14.8% , 4.9% and 3.8% respectively (41) In 1986, a 

study was done to determine the prevalence of anti ­

tuberculosis drug resistance by involving all the three 

tuberculosis centres (Addis Ababa, Asmara and Harar) in 

Ethiopia. The study showed that primary resistance to one 

or more major anti - tuberculosis drugs was 15.2%. 



16 

Resistance to isoniazid alone was 12%. No resistance has 

been observed for ethambutol and pyrazinamide (42). The 

most recent published data on primary resistance was done 

in Sidamo hospital in 1989. According to this finding, 

primary resistance to one or more anti-tuberculosis drugs 

was 7.6% (43). 
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OBJECTIVES 

Gen e ral : 

To determine the magnitude o f drug resistant 

mycobacterium tuberculosis to five major anti-

tuberculosis drugs in Harar (Eastern Ethiopia) and, to 

identify factors associated with it. 

Speci fi c : 

1 - To determine the prevalence of initial and 

secondary resistance among smear p ositive pulmonary 

tuberculo sis cases. 

2 - To determine t he association between HIV status and 

drug resistance in smear p os itive cases. 

3- To exami ne the association of drug resistance with 

other socio-demographic , medical, etc., fact ors . 
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MATERIALS & METHODS 

1. AREA PROFILE: Harar is located 525 km from Addis 

Ababa. It serves as the capital city of region 13. 

Region 13 consists of 4 Woredas i.e. 19 urban dwellers 

associations of Harar city and 17 peasant associations 

around the city. The total population of the region is 

166,909. Of these, 55.5% reside in Harar town. The male 

to female ratio is 94: 100. The population density is 

found to be 490.2 per sq.km. Agriculture is the economic 

foundation of the rural population. The urban population 

is engaged in retail trade, manufacturing, governmental 

and other c ivilian activities. 

The region has three civilian and two military 

hospitals, of which the tuberculosis centre is one. In 

addition, there are three urban and two rural clinics. 

The doctor to population ratio is 1 : 5,215. The 

health service accessibility (within 10 km radius) is 

71.5% and the per capita health expenditure is 7 . 3 Birr. 

These findings are better by far than the national 

figures. 

According to the disease profile of the area (Mit ike 

G. and Belachew A. , 1994), tuberculosis has been 

consistent l y among the 10 top diseases. In 1993 / 94, i t 

stood third in the hospital out-patient visits and second 

in hospital admission and death. 
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2. OPERATIONAL DEFINITIONS 

Initial resistance: Is defined as the presence of drug 

resistance to one or more anti-tuberculosis drugs in a 

patient who denied previous history of treatment. 

Secondary (Acquired) resistance: Is defined as a 

resistance to one or more anti - tuberculosis drugs in 

those who had previous history of anti-tuberculosis 

treatment. 

New case: A patient who has never taken anti-

tuberculosis drugs for more than one month. 

Smear positive: A patient with two sputum specimens 

positive for acid fast bacilli by microscopy . 

Smear nega ti ve : A patient with two sputum specimens 

negative for acid fast bacilli by microscopy. 

Defaulter: A 3 or more days of consecutive absence in the 

intensive phase and a 2 months failure to collect drugs 

in the continuation phase. 

Relapse: A patient presenting with smear positive 

pulmonary tuberculosis after having been declared" cured 

" following completion of a course of tuberculosis 

chemotherapy sometimes in the past. 

A chronic case: A patient who has been discharging 

tubercle bacilli for more than 2 years or who is st i ll 

discharging tubercle bacilli after having completed a 

re - treatment regimen. 

Treatment failure: Patients who do not show sputum 
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conversion 5 months after the start of treatment of 

chemotherapy, be it short course or n standard n. 

Multi-drug resistance strains: Mycobacterium 

tuberculosis resistant to isoniazid and rifampicin, with 

or without resistance to other drugs. 

3. DESIGN: This is a hospital based, cross-sectional 

study with internal comparison where three hospitals (TB 

centre and two general hospitals) were involved. The 

source population includes infectious cases of pulmonary 

tuberculosis in Eastern Ethiopia while the study 

popul ation included all smear positive pulmonary 

tuberculosis cases attending the out-patient departments 

of the three hospitals in Harar town. 

A total of 418 cases were enrolled between October 

10, 1994 and January 20, 1995. Most of these patients 

were self referrals to the Harar tuberculosis centre 

which is the maj or tuberculosis treatment centre in 

Eastern Ethiopia. Patients were classified in two groups: 

those pulmonary tuberculosis patients who denied any 

history previous treatment were taken as new cases and 

resistant tubercle bacilli isolated from these patients 

were considered to be initial resistance, while those 

patients with previous history of anti - tuberculosis 

treatment were considered as old cases and drug 

resistance reported on the isolates was considered as 

acquired (secondary) resistance. 
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4. INCLUSION & EXCLUSION CRITERIA: Smear positive cases, 

with or with out previous history of anti - tuberculosis 

treatment were included. Smear positive cases, who 

declined to participate in the study, all smear negative 

cases , and patients with extra pulmonary tuberculosis 

were excluded from the study. 

5. VARIABLES: I nitial and acquired drug resistance are 

the major outcome (dependent) variab les while previous 

history of treatment and status of HIV infection are the 

most important exposure (independent) variabl es 

addressed . Other independent variables included are: 

(a) Socia-demographic : Age, sex, ethnicity, educational 

status, religion, occupation, place of residence, 

distance from tubercul osis centre , economic standard, 

number of family members. 

(b) Medical : presence of contact history with a known 

tuberculous patient or wi th a chronic cougher in the same 

family. 

6. DATA COLLECTION TECHNIQUES : Training was given for 

both the interviewers and the laboratory technicians. 

The questionnaire was translated in to Amharic and was 

pretested. 

Exposure status to anti-tuberculosis drugs and 

resistance to anti-tuberculosis drugs were determined as 

follows: For a ll suspected tuberculosis patients, 

visiting the out - patient departments of the three 
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hospitals, a brief orientation was given about the 

procedure of sputum collection i . e. the amount required, 

the quality of the sputum, how to produce deep sputum, 

etc . Patients were classified as smear negative or 

positive after two consecutive smear examinations with 

Ziehl Neelsen stain. After carefully explaining the 

purpose of the study an informed consent was obtained 

from each candidate. Exposure status was determined using 

an in-depth interview and drug resistance was determined 

using laboratory findings. In order to maintain 

confidentiality, a different code for each smear positive 

tuberculosis patient enrolled in the study was used. The 

same codes for both sputum and blood specimens collected 

from one patient were given. 

Collected sputum and blood specimens were stored as 

f o llows: Sputum specimens were collected from each 

patient using a steril ized standard container. Sputum 

cups were tightened with an adhesive plaster in order to 

prevent specimen leakage and were kept in a refrigerator 

at 4 ' C. Collected blood specimens were centrifuged after 

being kept in a rack for one hour. After separating the 

serum, specimens were kept in a deep freeze. Both serum 

and sputum specimens were transported to the National 

Research Institute of Health (Addis Ababa) within 12 days 

of collection. Cold boxes were used during transport and 

all specimens were sent by air to Addis Ababa. At the 
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NRIH, Acid fast staining (Ziehl Neelsen) was done before 

processing the specimens for culture. The number o f 

bacilli were quantified as scanty (+), moderate (++) and 

many (+++). Then, sputum samples were decontaminated and 

centrifuged. The sediment from each specimen was 

inoculated on tubes with Loewenste in-Jensen medium. The 

cultures were incubated at 37 ' C until growth of col onies 

was observed. The cultures were inspected after 48 

hours, and then weekly. Each isolate strain was examined 

for morphol ogy, pigmentation and the date and appearance 

of the colonies was noted. Identification was made based 

on internationally recommended procedures. After 9 weeks 

(63 days), specimen tubes which did not show growth were 

sai d to be negative or contaminated . The procedure of 

drug susceptibility testing was done based on the 

simplified variant of the proportion method of Canetti et 

al (44) The tests were done in Lowenstein-Jensen 

medium. Susceptibility testing was done on 5 major anti­

tuberculosis drugs isoniazid (H), thiacetazone (Th ) , 

ethambutol (E), streptomycin (SM), and rifampicin (R) . 

Resistance was expressed as the percentage of col onies 

that grow on the following critical concentrations that 

are used to separate resistant strains from sensitive 

ones: 0.2 ~g/ml for isoniazid, 2 ~g/ml for ethambutol, 

4 ~g/ml for dihydrostreptomycin, 40 ~g/ml for rifampicin 

and 2 ~g/ml for thiacetazone. Factors that could affect 
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the sensitivity tests such as inoculum size, composit ion 

of medium, incubation period and reading of test were 

carefully controlled. 

Susceptibility of the strains was determined using 

the proportion of bacilli resistant to the specific drug 

in comparison with growth on a specific control using 

international criteria. 

Resistance was defined as 1% or more growth for H, 

R, E and 10% for SM and Th (8,21,44). 

Serum samples were tested for the presence of HIV 

antibody by a competi ti ve recombinant Enzyme Linked 

Immuno-Sorbent Assay (Wellcozyme, Wellcome Diagnostics, 

Dartford, Kent UK) and antiglbulin recombinant ELISA 

assay. ELISA3 was 

equi vocal results. 

laboratory of the 

done on serum samples which showed 

All tests were performed in the AIDS 

NRIH. WHO recommendations and ki t 

manufacturers instructions were strictly adhered (45). 

HIV test results were not known by name to any of the 

peripheral and central laboratory techni c i ans or 

interviewers so that confidentiality was maintained. 

Throughout this text HIV positive mean HIV, sero ­

positivity since there are no reports of HIV, in Ethiopia 

so far. 

From previous studies the expected prevalence of 

initial drug resistance of tubercle bacilli ranges 

between 7.6% and 15.2% and that of acquired (secondary) 
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drug resistance ranges between 20% and 30% . Using a 15% 

disease prevalence in un-exposed group with 3:1 ratio of 

unexposed to exposed at a ; 0.05, a sample of 336 would 

be enough to detect an odds ratio of 2.43 with 80% power. 

Sample size calculations were made using EPI - INFO 

statistical package. 

7 . QUALITY CONTROL: For quality control a three days 

training of both laboratory technicians and interviewers 

was made as to how enrol, investigate and interview 

patients. Both questionnaires and specimen processing 

(collection, storage and transport) were pretested. 

Nurses were used for interviewing patients while the 

status of the laboratory technicians was the same in the 

three hospitals. Interviewers were visited daily and 

necessary corrections were made on the spot i.e., before 

patients collect their drugs. Culture and sensitivity 

were done in the central tuberculosis laboratory of the 

National Research Institute of Health. The laboratory 

technician involved had a 20 year of experience and 

supervision was made by a senior microbiologist. 

8. DATA PROCESSING AND ANALYSIS: Data collected from 

interviews and laboratory findings were analyzed using 

EPI - INFO (version 5.0) and SAS (version 6.03) statistical 

packages. Chi-square (x') test, was calculated to detect 

statistically significant differences. Odds ratio was 

used to measure the degree of association. A probability 
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of < 0.05 was considered to be signi ficant . Data are 

presented in the form o f frequency and contingency 

tables . 

9. ETHICAL CONSIDERATIONS: Before obtaining a verbal 

consent from the patients involved in the study, the 

following information was given to the patient: First an 

explanation was given about the importance of the study 

and why the test has to be carried out. They were told 

that procedures are safe and steri lized disposable 

needles and tubes (vacuutainer ) will be used. In 

addition, they were informed that the tests will be 

carried out in a laboratory with a high quality of 

services, confidentiality will be maintained and only 

codes will be used instead of names. Finally the were 

told that they have t he right to refuse. 

For those who needed to know the HIV test results 

counsellors were arranged in the three hospitals involved 

in the study. All smear positive patients were given 

health education and were started on anti-tuberculosis 

treatment . 
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RESULTS 

A total of 418 smear positive pulmonary tuberculosis 

patients were enrolled in the study between October 10, 

1994 and January 20, 1995. Of these, sputum cultures 

were positive in 338 (80.9%) specimens. The rest were 

either contaminated or did not show growth . The 

characterist i cs of the 80 patients with contaminated or 

negative cultures showed no significant differences with 

those with positive cultures. Of the 338 cul ture 

positive cases involved in the analysis, 1 95 (57.7%) were 

males while 143 (42.3 %) were females. The mean age was 

27.7 years with a standard deviation (SD) of 10.5 years 

and an age range of 7-70 years. 52.1% were rural 

patients and farmers const i tuted 50.9% of the total . 

58.9% of the patients have come from d i fferent districts 

of East Hararge, Dire Dawa and Ogaden regions . The 

remaining 41.1% were from the same district which 

includes Harar town and vicinity , l ocated within 50 

Kilometres from the tuberculosis centre (Table 1) . Of 

the total culture positive patients 86 (25.4%) have had 

history of previous anti-tubercul osis treatment, while 

252 (74.6%) denied previous history of treatment with 

ant i- tuberculosis drugs. 

The overall resistance to one or more anti­

tuberculosis drugs was 37 . 3% (126/338). Resistance to one 

or more anti-tuberculosis drugs was 32.5% (82/252) in 
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those who denied previous treatment (initial resistance) 

and 51.2% (44/86) in those who had previous treatment 

(acquired resistance) (table 2). No statistically 

significant association was found between drug resistance 

and socio-demographic factors: age , sex, address (rural 

or urban), area of residence, ethnicity and level of 

education. Although a higher percentage (40.6%, 28/69) 

of drug resistant cases were HIV positive; as compared to 

36.4% (98/269) in HIV negatives, the association was not 

found to be statistically significant (OR = 0.89, 95% CI= 

0.54,1.47) Previous history of anti-tuberculosis 

treatment was found to be an important predisposing 

factor for drug resistance (OR = 2.13, 95% CI 

1.25,3 . 64) p<0.005. 

The distribution of drug resistance (initial and 

acquired) was further elaborated by type of drugs, and 

their combinations (table 3) . Resistance was described as 

single, double and triple drug resistance. In this study 

resistance to streptomycin, isoniazid and the combination 

of isoniazid + streptomycin, isoniazid + rifampicin was 

significantly higher among old cases than new cases. 

The relationship between initial resistance and 

selected risk factors which include socio-demographic 

factors is shown in table 3. No statistically 

significant association was found between initial anti­

tuberculosis drug resistance and socio - demographic 
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factors: sex, address (rural or urban), area of residence 

(in-district or out - district) and crowding. Although not 

significant, an increasing trend of drug resistance was 

observed with increased age (p for trend = 0 . 56). The 

proportion of patients who were drug resistant was higher 

in HIV negatives (72/208; 34.6%) as compared to HIV 

positives (10/44; 22.7%) The association was not found 

to be statistically significant (OR=0.56, 95% 

CI=0.24, 1.26). Table 5 shows the relationship between 

acquired drug resistance and selected risk factors. There 

was no significant association between drug resistance 

and sex (OR = 0.90, 95% CI = 0.35,2.30). The proportion 

of drug resistance was lower in urban (46.0%) than rural 

(58.3%), but the association was not found to be 

significant (OR = 0.61 CI = 0.23,1.59). When HIV status 

was analyzed for secondary drug resistance, HI V positive 

tuberculosis patients were found to be 3.5 times at risk 

in having drug resistance than HIV negatives. The 

association was found significant (OR 3.46 , 95% CI 

1.13,10.1) p < 0.05. Although not significant, HIV 

positives were more defaulters (9/15; 64.3%) than HIV 

negatives 

Although 

(15/37; 40.5%) 

not significant, 

(OR=2.64, CI= 0.63,11.94) . 

higher prevalence 

resistance was observed in treatment failures 

of drug 

(12/21; 

57.1%) and relapse cases (8/14; 57.1%) than defaulters 

(24/51; 47.1%). 
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Table 1 Characteristics of the study population , 
Eastern Ethiopia, 1994/95 . 

variable 

Age 
7-14 
15-29 
30-44 

45+ 
Sex 

mal e 
femal e 

Ethnicity 
Oroma 
Amara 
other 

Address 

number 
(N=3 3 8) 

18 
171 
123 

26 

195 
143 

216 
86 
36 

rural 176 
urban 162 

Education 
do not read o r write 203 
read and wri te 3 
formal edu cation 132 
Family income (Birr) 

<105 288 
105 - 300 37 
>300 1 3 

Crowding index 
1-2.99 
3-5 
>5 

Previous 
treatment 
yes 
no 

HIV status 
pos i tive 
negative 

84 
1 22 
132 

86 
252 

69 
269 

percent 

5.3 
50.6 
36 . 4 

7 . 7 

57 . 7 
42.3 

63.9 
25.4 
1 6.7 

52 . 1 
58 . 9 

60 . 1 
0.9 

39.0 

85 . 2 
10.9 

3.8 

24.9 
36.1 
39.1 

25.4 
74.6 

20.4 
79 . 6 
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Table 2 The distribution of anti-tuberculosis drug 
resistance in selected risk factors, Eastern 
Ethiopia, 1994/95. 

Resistance 
pop 

to one or more drugs 
resistant 

factor (n) 

Age (yr) 
7-14 
15 -2 9 
30-44 
45+ 
Sex 

18 
171 
123 

26 

female 143 
male 195 

Address 
urban 162 
rural 1 76 

Ethnicity 
Oromo 216 
Amhara 86 
other 36 

Education 
illiterate 203 
read & write 3 
formal educ 132 
Previous 
treatment 

no 252 
yes 86 

HIV status 
negative 269 
positive 69 

Contact 
history 

yes 110 
no 228 

Total 338 

n(%) OR (95% eI) p (trend) 

8 (44 .4 ) 
57 (33.3) 
50 (40 . 6) 
11 (42.3) 

51 (35.7) 
75 (38 . 5) 

54 (33.3) 
72 (40.9) 

79 (36 . 6) 
34 (39 . 5) 
13 (36.1) 

79 (38.9) 
2 (66 . 6) 

45 (34.1) 

83 (32 . 9) 
44 (51.2) 

98 (36.4) 
28 (40 . 6) 

43 (39.1) 
82 (36.0) 

126 (37.3) 

1 " 
0.63 (0.21,1.85) 
0.86 (0.29,2.58) 
0.95 (0.48,1 . 89) * 

1" 
1.13 (0.70,1.18) 

1" 
1.38 (0.87,2 . 21 ) 

1" 
1.02 (0.63,1.62) 
0.88 (0.51,1.62) 

1" 
1.71 (0.20, 12 .88) 
1.96 (0.22,15 . 01) 

1 " 
2.13 (1.25,3.64 ) 

1" 
1.19 (0 . 67,2.21) 

1 " 
0.88 (0.54,1.44) 

Note: Formal education means e l e mentary, high school, 
12+ 

* = Trend was not found s t atistically significant 

(P = 0.39) 
OR = Odds Ratio 
CI Confidence Interval 
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drug (s) 

One drug 
H 
Th 
E 
SM 
R 

Two drugs 
H+Th 
R+H 
SM+H 
SM+Th 
R+SM 

32 

The distribution of single , double 
and triple drug resistance , Eastern 
Ethiopia, 1994/95 . 

Resistance 
Initial (N;252) Acquired (N;86) 

n(%) n (%) 

82(3 2. 5) 4 4 (51. 2) 
54(21.4) 38( 44.2) 
16(6.3) 7(8.1) 

1 (0.4) 0(0.0) 
51 (20 .2 ) 27 (31.4) 
4(1.6 ) 5(5 . 8) 

35(13 . 9) 26(30. 2 ) 
11(4.4) 5(5.8) 

1 (0 .4) 3(3 . 5) 
25(9.9) 20(23.2) 
3(1.2) 2 (2.3) 
1(0.4 ) 3(3.5) 

Three drugs 4(1.6) 2 (2.3) 
H+Th+SM 4 (1.6) 2(2.3) 
R+SM+Th 0(0.0) 2(2.3) 
R+SM+H 0(0 . 0) 0(0 . 0) 

Resistance to 
one or more 8 2 (32 . 5) 44 (51. 2) 

Note: H; isoniazid, Th;thiacetazone, E;ethambutol, 
SM=streptomycin, R=rifampicin 
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Table 4 The relationship of initial drug resistance 
with selected risk factors, Eastern Ethiopia, 
1994/95. 

Resistance to one or more drugs 
factor pop n (%) OR (95% el) p ( trend) 

Age (yr) 
7-14 15 5 (33 . 3) l' 
15 - 29 126 38 (30.2) 0.86 (0.25,3.14) 
30-44 92 34 (36.9) 1.17 (0.33,4.34) 

45+ 19 6 (42.3) 0.92 (0. 1 7,9.94) * 
Sex 

female 1 03 30 (29 .1 ) I' 
male 149 52 (35 . 0) l. 34 (0 . 75,2.40) 

Address 
rural 140 51 (36.4) I' 
urban 112 31 (27.7) 0.67 (0.37, 1 .19) 

Residence 
out-distr. 1 4 6 52 (35.6) I' 
in-distr. 106 30 (28 . 3) 0.71 (0.40 ,1.15) 

HIV status 
negative 208 72 (34 . 6) I ' 
positive 44 10 (22 . 7) 0 .54 (0.23, l.24) 

Contact 
history 

n o 167 52 (31.1) I' 
yes 85 30 (35.3) 1.21 (0.67 , 2.17) 

Crowding 
1-2.99 114 41 (36.0) l.46 (0.68,3.15) 
3-5 84 26 (31 . 0) l.17 (0.51,2.65) 
>5 54 15 (27.8) I' 

Total 252 82 (32.5) 

Note: * = Trend was not found statistically 
s i gnificant (p = 0.56) 

I ' = Referent category. 
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Table 5 The association of acquired drug resistance 
with selected risk factors . Eastern Ethiopia, 
1994/95 . 

Resistance to one or more drugs 
factor pop n(%) OR (95% eI) p (trend) 

Age 
7-14 
15- 29 
30-44 

45+ 
Sex 

female 
male 

Address 

3 
45 
31 

7 

40 
46 

rural 36 
urban 50 

Residence 
out-distr. 53 
in-distr. 33 
Crowding 
1-2.99 29 
3 -5 37 
>5 20 

HIV status 
negative 61 
positive 25 

Contact 
history 

no 61 
yes 25 

Treatment 
status 
defaulter 51 
failure 21 
relapse 14 

Total 86 

3 (100.0) 
20 (44.4) 
16 (51.6) 

5 (71.4) 

21 (52.5) 
23 (50.0) 

21 (58.3) 
23 (46.0) 

26 (49.1) 
18 (54.5) 

14 (48.3) 
20 (54.1) 
10 (50.0) 

26 (42.6) 
18 (72.0) 

31 (50 . 8) 
13 (52 . 0) 

24 (47.1) 
12 (57.1) 

8 (57.1) 

44 (51.2) 

l' 
0.27 (0.01 , 3.29) * 
0.36 (0.01 , 4.67) 
0.83 (0 . 02,25.79) 

l' 
0.90 (0.35,2.30) 

l' 
0.61 (0.23,1.59) 

l ' 
1.25 (0.47,3 . 30) 

l ' 
1.26 (0.43,3.75) 
1.07 (0.29,3.91) 

l ' 
3. 46 (1.13,10.91) 

l' 
1.05 (0.37,2.94) 

l ' 
1.50 (0.48,4.73) 
1.50 (0.39,5.80) 

Note: * Trend was not found statistically 
significant (p = 0.49) . 

l ' = Referent category. 
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DISCUSSION 

In this study the prevalence of initial resistance 

(32.5%) and acquired resistance (51.2%) were high. 

History of previous anti-tuberculosis treatment was the 

single most important predictor of anti-tuberculosis 

resistance. Acquired resistance was found to be 

significantly associated with drug resistance. The HIV 

seroprevalence among smear/ culture positive cases was 

20.4%. 

In order to increase the validity the study and 

minimize sources of bias a three day training was given 

to the interviewers. For the interview nurses were used 

in the three hospitals. A closed ended questionnaire was 

twice pre teste d and used after necessary corrections were 

made. Supervision of both the interviewers and the 

laboratory technicians was made on the spot. Laboratory 

procedures were handled and supervised by senior 

laboratory technicians. A microbiologist was involved in 

supervising and directing the laboratory activitie s at 

the National Research Institute of Health. The potency of 

the sensitivity drugs was pretested and WHO guidelines 

were adhered throughout. All smear positive cases 

attending the out patient departments of the three 

hospitals were involved and the same reagent from the 

same manufacturer was used for acid fast staining. 

The high prevalence of acquired resistance in this 
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study is in agreement with the studies done at Addis 

Ababa tuberculosis centre in 1978 (46%) and 1992 (46%) 

(40,46). The prevalence of initial resistance (32.5%) was 

particularly higher as compared to the previous studies 

done in this country which ranged between 7.5% and 15% 

(41-42) . This may not be surprising . It is most likely 

because of the high defaulter rate, shortage of anti­

tuberculosis drugs in the government sector, availability 

of anti-tuberculosis drugs in the open market which are 

smuggled from the neighbouring countries, unsupervised 

treatment and the wide practice of inappropriate 

prescriptions made by the private clini cs in this area. 

War, displacement, drought, and frequent population 

movements with disruption of health infrastructure might 

have contributed to the high prevalence in this study. 

The fact that initial resistance has increased compared 

to the previous reports indicates the need to take an 

immediate action before the problem of drug resistance 

becomes a big problem. Although initial and acquired 

resistance to rifampicin were low (1. 6% , 5.8% 

respectively), no rifampicin resistance was reported 

previously in Harar region (42). This shows that 

resistance to rifampicin is increasing. In addition, the 

high resistance to isoniazid in both new and old cases of 

tuberculosis and the presence of multiple drug resistance 

in 3.5% of old cases denotes that further delay in 
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implementing the introduction of short course 

chemotherapy with adequate supervision may endanger the 

control of tuberculosis (26). 

Initial resistance to streptomycin is higher when 

compared to the previous reports (40-43). This may be due 

to the wide-spread abuse of streptomycin in this area. 

Sputum smear examinat i ons are not routine in many of the 

health facilities. Therefore, patients are started on 

standard regimen empirically. The frequent shortages of 

streptomycin that were observed have led to the increased 

cost of streptomycin (3 Birr per 1 gram of streptomycin) 

in the area. A total of 360 Birr was required for 

finishing the two months course of streptomycin and this 

could not be afforded by many patients (Mitike G. , Health 

Profile of Region 13. 1994). 

Previous history of anti-tuberculosis treatment was 

the major risk factor for drug resistance. This agrees 

with several reports from different parts of the world 

(11,24) . 

This study revealed that one of five infectious 

cases of tuberculosis is HIV positive. Although a lower 

result was obtained , it i s quite comparable to the report 

from Shashemene (southern Ethiopia) (39). It has been 

postulated that HIV infected pulmonary tuberculosis 

patients tend to be smear negative with lower bacillary 

lpad and hence are said to be less infectious (2,35). 
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This study adds to the growing body of evidence that HIV 

positive patients are equally as infectious as HIV 

negat i ves (17,18,25). WHO has estimated that one out of 

seven of all types of tuberculosis patients will be co­

infected with HIV at the end of this century (11). In 

this study, this rate has already been surpassed. Thus, 

the HIvjTB epidemic will have a major impact on public 

health activities and on the health budget of Ethiopia. 

Results are equivocal on the association between 

initial drug resistance and HIV infection in studies done 

in Cote d' Ivoire, Zambia and Kenya (33,47,48). However, 

in this study, as found in several studies in the USA 

(11,24,49), the overall proportion of drug resistant 

isolates of mycobacterium tuberculosis was found to be 

higher (though here not significantly so) in HIV positive 

patients than HIV negative patients. 

Although the proportion of overall resistance showed 

no significant difference, acquired resistance was found 

to be significantly higher among HIV positive than HIV 

negative patients while initial resistance showed no such 

difference. It is a paradox that drug resistance was 

lower (22.7~) among those HIV positive new tuberculosis 

patients than HIV negative new tuberculosis patients 

(34.6~) On the contrary, the prevalence was higher 

(72.4~) among HIV positive than HIV negative (42.6~) old 

cases of tuberculosis. It is possible that more HIV 
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positive tuberculosis patients with previous history o f 

anti-tuberculosis treatment may tend to come to the 

tuberculosis centre than new HIV positive tuberculosis 

patients who may visit other hospitals or health 

institutions first. This is because they are ' already 

aware of tuberculosis and would preferably go to the 

tuberculosis centre where they have their treatment 

cards. On the other hand, there are different 

explanations concerning drug resistance and HIV 

infection. It has been postulated that since most adults 

are exposed to Mycobacterium tuberculosis in developing 

countries, HIV induced immunosuppression may favour the 

reactivation of the more virulent organisms. Therefore, 

HIV infected patients with resistant isolates of M. 

tuberculosis may more easily progress to clinical disease 

than immunocompetent patients. In the USA they were able 

to demonstrate that HIV-infected patients with treated 

or cured tuberculosis might have subsequent episodes of 

tuberculosis either as a result of reactivation or 

through exogenous reinfection with resistant 

mycobacterium tuberculosis (50-53) In Kenya, it was 

shown that recurrence of drug resistance was higher in 

HIV p ositive patients who were put on standard regimen 

than short course chemotherapy which contained 

rifampicin. In our study no resistance was documented for 

the short course regimen which contained rifampicin (see 
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table 3). From the Kenyan study, it was also suggested 

that the risk of defaulting may be higher in HIV positive 

than HIV negative patients (48). Although not 

significant, HIV positive patients were more defaulters 

64.3% (9/14) than HIV negative 40.5% (15 /37) patients. In 

any case, the finding of this study suggests that an 

accelerating drug resistance may occur in Ethiopia due to 

the poor control of tuberculosis and due to the HIV 

epidemic . This needs to be addressed in the short term. 

Further longitudinal study is required to elaborate and 

ascertain the impact of HIV infection and on the spread 

of drug resistant tuberculosis in Africa, particularly in 

this country. 

Previous studies have shown that both initial and 

acquired resistance can be lowered by implementing the 

WHO recommended tuberculosis control programme (Directly 

Observed Therapy) (11,17,54,55). Therefore, there is 

still hope to control the problem of drug resistance in 

this country as long as we are able to implement 

treatment under supervision. 

Limitations of the study: One of the limitations of this 

study is that the results may not be generalizable at the 

national level since national drug resistance surveys 

require selection of health institutions by simple random 

sampling method. In addition, the fact that it is a 

hospital based study might further limit generalizability 
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(external validity) i.e. pulmonary tuberculosis patients 

who seek treatment in rural hospitals, health centres, 

clinics, or private cl inics in the area or those who did 

not seek treatment were not considered. This may inflate 

the finding in our study since many patients with 

sensitive tuberc le bacilli might get treatment in other 

health institutions. Nevertheless, the presence of this 

tuberculosis centre (as one of the three tuberculosis 

centres) for the last thirty years might have reduced the 

problem of generalizability since the people in the area 

are quite aware of the services given by this 

institution, and patients are drawn from all parts of the 

surrounding area. Therefore, it is more likely that the 

results are applicable in this part of t he country . Above 

all, it will be very difficult to draw any important 

conclusion without involving this tuberculosis centre. 

From the findings, one can say that a larger sample 

size may be required to detect a significant difference 

between HIV seropositive and HIV seronegative smear 

positive tuberculosis patients. Nevertheless, with the 

above limitations, the findings of this study will be 

useful for planners (involved in tuberculosis control 

programme), for health professionals involved in the 

treatment of tuberculosis patients and for those 

interested in further study of drug resistance and HIV 

infection. 
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CONCLUSION 

There is a high prevalence of ini t ial and acquired 

anti-tuberculosis drug resistance in this hospital based 

study. It is likely that a similar pattern would be 

demonstrated in the different parts of the country where 

the re are similar tubercul os is treatment centres. The 

burden on the public health services is shown by the fact 

that there is on e HIV infecte d tuberculosis pat ient f or 

every f ive infectious cases of tuberculosis; this 

indicates that as wel l as HIV negative tubercul os i s 

patients HIV p ositive pulmonary tuberculosis will b e an 

important source of infection. Apart from the poor 

control of tuberculosis, the HIV epidemic may e nhance the 

spread of anti-tuberculosis drug resistance. 
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RECOMMENDATIONS 

(1) There is a need to conduct a periodic anti­

tubercul osis drug resistance survey in order to 

assess the level and the pattern of initial drug 

resistance. 

(2) An a lternate strategy of tuberculosis cont r ol is 

required such as treatment under supervision and 

the introduction of short course chemotherapy . The 

supply of anti-tuberculosis drugs and reagents 

should be dependable. Along with this, the 

avai labili ty of anti-tuberculosis drugs in the open 

market should be controlled. 

(3) The danger of the spread of drug resistant 

tuberculosis and the burden of HIV I TB epidemic 

should be c l early demonstrated to the political 

leaders, the community and the health 

professionals. 

(4) Treatment guidelines concerning patients infected 

with drug resistant s t rains should be prepared and 

distributed to the health institutions involved in 

the treatment of tuberculosis. 



44 

REFERENCES 

1. Collins F.M. Tuberculosis immunity: New solutions 

to an old problem. Review of Infectious Diseases. 

1991; 13:940-50. 

2 . Raving lions M.C., Narian J.P., Kochi A. HIV 

associated in developing countries : c linical 

features, diagnosis, and treatment. WHO Bulletin, 

1992; 70: 515-26. 

3. Murray C.J.L., Styblo K., Rouillon A. Tuberculosis 

in Developing Countries: burden, intervention and 

cost. Bulletin of the International Union Against 

Tuberculosis. 1990; 65;6-24. 

4. WHO. Tuberculosis control and research strategies 

for the 1990s: Memorandum from WHO meeting. 

Bulletin, WHO. 1992; 70 : 17-21. 

5. Nunn P., Felten M. Surveillance of resistance to 

anti-tuberculosis drugs in developing countries. 

Tubercle. 1994; 75: 163-167. 

6. Joseph S. Tuberculosis again. American Journal of 

Public Health, 1 993;83: 647-48. 

7. Rieder H.L. Drug resistant Tubercul osis: Issues in 

epidemi ology and challenges for public health. 

Tubercl e. 1993; 75: 731-723. 

8 . Guideline for Surveillance of Drug Resistance in 

Tuberculosis. Tubercle. 1994; 178: 1 - 24 . 



45 

9. Marian G. et al. Treatment of 117 patients with 

pulmonary tuberculosis resistant to isoniazid and 

rifampicin. The New England Journal of Medicine . 

1993; 328: 527-32. 

10. Richard M. H., Azbite M., Tuberculosis In: Kloos 

H., and Ahmed Z. Editors. Ecology of Health and 

Disease in Ethiopia. 1993; pp 265-84. 

11. WHO. Tuberculosis, a global emergency. WHO report 

on the tuberculosis epidemic. WHO / TB / 94 177: 1-28. 

12. Holm J. Tuberculosis control in the developing 

world: It is time for change. World Health Forum. 

An international Journal of Health Development 

1984; 5(2) :103-119. 

13. CDC. Tuberculosis in developing countries . The 

Morbidity and Mortality Report. 1990; 39 (33): 5 61-

5 72. 

14. WHO. Tubercle. 1990; 158: 1-20. 

15. Sudre P., Dam G., Chan C., Kochi A. Tuberculosis in 

the present time. A global overview of the 

tuberculosis situation. Tubercle. 1991;158: 1 - 20. 

16 . MOH. Guideline for the National Tuberculosis 

Control Program in Ethiopia. MOH. Addis Ababa. 

August 1992. 

17. Barnes P.F., Le Quoc H., Davidson P.T. Tuberculosis 

in Patients with HIV Infection. Medical Clinics of 

North America. 1993; 77 (1): 1369-1390. 



46 

18. Richard S.B. et al. Impact of the HIV epidemic on 

the trends in tuberculosis in Abidijan, Cote d' 

Ivoire. Tubercle. 1995; 76:22-26. 

19. Snider D.E., La Montagne J.R . The Neglected Global 

Tuberculosis Problem: A Report of the 1992 World 

Congress on Tubercul osis. The Journal of Infectious 

Diseases. 1994; 169: 1189-1196 . 

20. De Cock K. The New Tuberculosis. Africa Health. 

1994; 16:8-10. 

21. Vareldzis B.P. , et al. Drug Resistance 

Tuberculosis: Laboratory Issues. Tubercle. 

1994; 75: 1-7. 

22. Tuberculosis Control and the AIDS Epidemic in 

Developing Countries: Annals of Internal Medicine. 

1990; 113: 89-91. 

23. Jacobs R.F., Multiple drug resistance tuberculosis. 

Clinical Infectious Disease. 1994; 19: 1-10. 

24. Frieden et al, The emergence of drug resistance 

tuberculosis in New York city . The New England 

Journal of Medicine. 1993; 328: 521-26. 

25. Hurley J.C., Andrew J.H. Bacteriology and drug 

susceptibility of tuberculosis at St v incent's 

Hospital, Melbourne 1962- 1991 . Tubercle. 1993;74: 

163-166. 



47 

26. Laszlo A., de Cantor I.N., A random sample survey 

of initial drug resistance among tuberculosis cases 

in Latin America. Bull. Wld Hlth Org. 1994; 72 (4): 

603 - 610 . 

27. Tahaoglu K., kiskin 0., Karagoz T., Tor M., Partal 

M. , Sadoglu T. , High initial and acquired 

resistance in pulmonary tuberculosis in Turkey. 

Tubercle. 1994; 75: 324-328. 

28. Kim S.J., Hong Y.P. Drug Resistance of 

Mycobacterium Tuberculosis in Korea. Tubercle. 

1992;73:219-224. 

29. Trivedi S.S., Desai S.G., Primary tuberculosis and 

acquired rifampicin resistance in Gujarat, India. 

Tubercle. 1988; 69:37-42 

30. Datta M. et al. Critical assessment of smear 

positive pulmonary 

chemotherapy under 

tuberculosis patients after 

the district tuberculosis 

programme. Tubercle. 1993;74:180-186. 

31. Al-Orainey I.O. Saeed E.S., EL-Kassimi F.A., Al 

Shareef N. Resistance to anti-tuberculosis drugs in 

Riyadh, Saudi Arabia. Tubercle. 1989; 70:207-210 

32. Cowle R.L. The Microbiology of Pulmonary 

Tuberculosis in South Africans' 

Tubercle. 1990; 71: 39-42. 

Gold Miners. 



48 

33. Braun M.M., et al. HIV infection and primary 

resistance to anti - tuberculosis drugs in Abidjan, 

Cote d'Ivore. AIDS. 1992;11:1327-1330. 

34. Van-Der - Werf T.S., Groothuis D.G., Van-Klingeren B. 

High initial resistance in pulmonary tuberculosis 

in Ghana. Tubercle. 1989; 70 (4): 249-255. 

35. Alison M.E. An approach to the management of 

tuberculosis in HIV epidemic areas. Tropical 

Doctor, 1992; 22: 147 - 150. 

36 . Elliot A.M. , Namaambo K., Allen B.W . , et al: 

Negative sputum smear results in HIV positive 

patients with pulmonary Tuberculosis in Lusaka, 

Zambia. Tubercle. 1993; 74: 191-194. 

37. WHO. Guidelines for tuberculosis treatment in 

adults and children. Tubercle, 1991; 161: 1-22. 

38. Demissie M., Defaulting from tuberculosis treatment 

in Addis Ababa treatment centre and factors 

associated with it. Masters thesis. Addis Ababa 

university. 1992; pp 1-38. 

39. Gelete A., Tuberculosis and HIV infection in 

Southern Ethiopia. Masters thesis. Addis Ababa 

University. 1994; pp 1-43. 

40. Pattyn S., Wolde K. , Hadgu A.G. and Van den Breen 

L. Identification and drug sens itivity of tubercle 

bacilli from Addis Ababa, Ethiopia. Ethiop. Med. J. 

1979; 17: 119-22 . 



49 

41. Lemma E., Valdivia J.A., Girma G., Sensitivity 

patterns of mycobacterium tuberculosis isolated in 

Addis Ababa. Ethiop. Med. J. 1984; 22: 93-96. 

42. Wolde K., Lemma E., Abdi A., primary drug 

resistance to the major anti tuberculosis drugs in 

Ethiopia. Ethiop. Med. J. 1986;24:15-18. 

43. Lemma E., Manri N., Bernt L., Getaneh D. 

Bacteriological studies of tuberculosis in Sidamo 

Region Hospital. 1989; 27: 147-49. 

44. Canetti G., Fox W., Khomenko A., et al. Advances in 

Techniques of Testing Mycobacterial Drug 

Sensitivity Tests in Tuberculosis Control 

Programmes. Bull. WId Hlth Org. 1969; 41:21-43. 

45. Sato P.A., Maskill W. J . , Tamashiro H., Heymann D.L. 

Strategies for the laboratory HIV testing: An 

examination of alternative approaches not requiring 

Western blot. Bulletin of the WHO. 1994; 72 (1 ) : 

29-134. 

46. Abate G. Drug Resistance Tuberculosis in Addis 

Ababa tuberculosis centre. Masters Thesis. Addis 

Ababa University. Addis Ababa. 1994. 

47. Elliot A.M. the Impact of HIV on the infectiousness 

of the pulmonary tuberculosis : A community study in 

Zambia: AIDS.1993; 7: 981-987. 

1 



50 

48. Githui W. et al. Cohort study of the HIV-positive 

and negative tuberculosis, Nairobi, Kenya: Tuberc le 

and Lung Disease. 1992; 73: 203 - 209. 

49. Iseman D. Treatment of Drug Resistant Tuberculosis. 

New England Journal of Medicine, 1993; 329: 784-

791. 

50. Bryt A.B., Rogers D.E. Human Immunodeficiency Virus 

Infection and Tuberculosis: An Analysis and a 

Course of Action. Bulletin of the New York Academy 

of Medicine. 1994; 71 (1): 18-36. 

51. Small P.M., Shafer R.W. , Hopewell P.C., Singh S.P., 

Murphy M. J . , Desmond E. , et al . Exogenous 

reinfection with multi-drug resistant Mycobacterium 

tuberculosis in patients with advanced HIV 

infection. The New England Journal of Medicine. 

1993; 328: 1138-1144. 

52. Edlin B. R., Tokars J. I., Grieco M. H., Crawford 

J.T., Williams J., Sordillo E.M., et al. An 

outbreak of multidrug-resistant tuberculosis among 

hospitalized patients with the acquired 

immunodeficiency syndrome. The New England Journal 

o f Medicine. 1992; 326: 1514-1521. 

, 



53. Ackah A.N., 

Coulibaly 

51 

Coulibaly D., 

I. M. , Greenberg 

Response 

lymphocyte 

to treatment, 

counts in HIV 

tuberculosis in Abidijan, 

Lancet. 1995; 345:607-609. 

Digebu 

A.E. , 

H. , 

De 

Diallo K., 

Cock K.M. 

mortality, and 

infected persons 

Cote d' Ivoire. 

CD4 

with 

The 

54. CDC. Initial therapy for tuberculosis in the era of 

multi-drug resistance. MMWR. 1993; 42(7): 1-8. 

55. Weiss S.E. et al., The effect of directly observed 

therapy on the rates of drug resistance and relapse 

in tuberculosis. The New England Journal of 

Medicine. 1994; 330 (17): 1179-1184. 

1 



52 

QUESTIONNAIRE 

INSTRUCTION: After getting a verbal consent from the 

patient please fi ll all the information needed. 

Collected information should be kept confidential. 

Date ---- I --- I ---- 87 E.C. 

Name of the intervi ewer ... . . . .. . . . . ........... . 

Signature .................. .. . .. .. .. . .. ....... . 

Socio-demographic 

Name of the patient .. ... . ..... ..... . .... . 

Code number I . .. I ... I . .. I 

Card number 

1. Age I ... 1 ... 1 

2. Sex: (1) M (2) F 

3. Address: 

(1) Town/Woreda ...... .. . .. ........ I . .. I . .. I 

(2) Kebele/P.A/ ..................... I ... I ... 1 

(3) House number I ... 1 .. . 1 ... 1 ... 1 

(4) Religion: (1) Muslim (2) Christian 

(3) Others (specify) ..... . 

5. Ethnicity: (1 ) Oromo (2) Amhara 

(3) Adere (4) Tigre 

(5) Somali 

(6) Others (specify) ......... . 
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6. Literacy: (1) can not read or write 

(2 ) can read news paper 

(3 ) can write a letter 

(4 ) can read and write 

7. Educational back ground: Last grade completed? 

8. 

(1 ) No school 

(2 ) Elementary / ... / ... / 

(3 ) Secondary / ... / ... / 

(4 ) Above secondary / ... / .. . / + 

Occupation: (1 ) farmer 

(2 ) government employee 

(3 ) merchant 

(4 ) student 

(5 ) house wife 

(6 ) driver 

(7 ) sex worker 

(6 ) ex-soldier 

( 9) others (specify) ......... 

9. Marital status: 

(1) married 

(2) single 

(3) widowed 

(4) divorced 

(5) Other (specify) ... .. ..... . . 
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10. Economic standard (Average family income per 

month) : (1) < 100 Birr 

(2) 100 - 300 Birr 

(3) 301 - 500 Birr 

(4) > 500 

11. Number of family members living together: / . .. / ... / 

12. Number of rooms in the housing: / ... / ... / 

Medical history 

13. History of previous treatment for tuberculosis? 

(1) Yes (2) No (3) Do not remember 

If yes, fil l questions 14 - 17 

14. Type of treatment taken ? 

(1) Tablets (2) Injections (3) Both 

15. Duration of treatment taken? / ...... .. / weeks 

1 6 . When did you get treatment? 

(1) / ... / ... / months back 

(2) / ... / ... / years ago 

17. Where did you get the treatment? 

(1) TB Centre 

(2) In hospital 

(3) In a Health Centre 

(4) In a government clinic 

(5) In a private clinic 

(6) Other (specify) .............. ... . 

1 
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18. Do you have other respiratory disease other than 

tuberculosis? 

(1) Yes (2) No 

If yes, fill questions 19 - 21 

19. Type of treatment taken? 

(1) Tablets (2) Injections 

(3) Other (spec ify) .............. . 

20. Duration of treatment taken? / ....... / weeks 

21. How did you take it? 

(1) Daily (2) when sick 

(3) Other (specify) .. . ... .. .................. . 

22. History of contact with a patient with cough? 

(1) None 

(2) There is history of contact with a chronic 

cougher 

(3) There is history of contact with a known 

tuberculosis patient 

If the answer is 2 or 3 for the above 

question, fill questions 23 - 24 

23. Where did you live together? 

(1) At working place (2) same compound 

(3) same house (4) same room (5) same bed 

24. For how long did you live together? ....... months 
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25. depending on the above information, the patient 

is ? 

(1) new (2) defaulter (3) relapse (4) treatment 

failure (5) chronic 

26. If the answer given for question number 25 is 2 

i.e. if the patient is a defaulter, what are the 

reasons f or defaulting? 

(1) I became well 

(2) Drugs were not available in the treatment 

centre 

(3) Drugs were not available in t he private 

pharmacies 

(4) Could not afford t o buy the drugs 

(5) I did not know that I have to corne back for 

follow up 

(6) The drugs did not help me 

(7) The treatment centre is too far ( >10 

kilometres from the vi llage ) 

(8) I could not resist the bad effects of the 

drugs such as vomiting, skin rash, abdominal 

discomfort, etc 

(9) Other ...... specify ............. . 

27. What are the sources of information for question 

number 25 ? 

(1) from the patient only (2) from patient card 

(3) from both 
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28. Do you know the duration of TB treatment? 

(1) No 

(2) < 10 months /inadequate / 

(3) > 10 months /adequate/ 

Note: If the patient coul d not remember the type of 

treatment taken, try t o help him or her by showing him or 

her a streptomycin vial and other anti-tuberculos is 

drugs . 

Name of supervisor . . . .. ......... .. ... . .... . 

Signature ... . .. .. ....... Date / ... / .. . / ... / 

l 
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LABORATORY REPORT 

Acid Fast Staining Result 

1. Code number of the sputum / .. . / ... / ... / 

2. First smear positivity grading? 

(1) + = scanty 

(2) ++ = moderate 

(3) +++ = many 

3. Second smear positivity? 

(1) negative 

(2) + scanty 

(3) ++ = moderate 

(4) +++ 

HIV status of the patient 

many 

4. Code number of blood sample / ... / ... / ... / 

5. First screening result? (1) positive 

(2) indeterminate (3) negative 

6. Confirmatory result? (1) positive (2) negative 

Culture and sensitivity result 

7. Code number of culture 

8 . Culture result? 

(1) positive (2) negative 

9. Resistant to Isoniazid? 

(1) Yes (2) No 

10. Resistant to Rifadin? 

(1) Yes (2) No 

l 



11. Resistant to Thiacetazone? 

(1 ) Yes (2 ) No 

12. Res is tant to Ethambutol? 

(1) Yes (2) No 

13 . Resistant to Streptomycin? 

(1 ) Yes (2 ) No 

Name of Laboratory technician .................... . . . 

Signature ................. . .. .. . . .. . ... .. ........ . 

Date of report I ... 1 . .. 1 ... 1 

Name of supervisor ................. ........... . . . . 

Signature ...... . . . . ... . .. . 

Date I ... 1 . .. 1 ... 1 



tDC '1. ~ . 

"l "f(J0 •• r: ~()i'T-K"(Jlo') &.)'Q- ,,11 ,.,~ hl-!.V nj'f ~tI-U.H~t') ovme tf 

~ ') Q- (I I'l '),g. 070 ao..'j 'I' I11l C. ~ (Jlo ') n CiJ/11' C I'l ') '\f', i+ e t'\ aD C; fro: : 

~rQ. 'M'C 

,;0 C. ~ (Jlo ') ~ () m (Jlo (J (Jlo 11 9" i.l.t;" 

1. 11M 

1. tD')Q. 2 . n.t 

1. ,'1 ~I mL'I1 

2. '!'nl\ 1/ "lVI1C 

? • ~rH 1>1'[ 

4. l1ie"l<;'t 1 • ~li'l i'll'''' 2/ hC n t)' ') 
A 1\1') .I • 

5. 11 ~c. (J{1 1 • j\Cqo 21 ,,, ~t 31 nru.o 
4. (l "l l\ 51 '1'1 t. 61 1\1')_-

6. ~t 9" VC 'I' tJ.'l.j ~ C'1 ') 0(1 C; CD i\ q: 11 e 'fr'Ml" I • 

2 . ~1-L11l "'! ') n{1 e'frjfro 

3. 2.(1 '\ ro v'il i\ q: eTi)fro 

4. O'~ ') (lfl aD 1\ q: £ 'f rj fro 

7. H O'DVC t QL ~I ~I'lmc; '!''fIt h r;: Ii I 
I 

1 • ,t ,JOVC t rot .~t\ 1!'J/'f/ 

2 . ~""Qz;"' ,2(. ~: h q: Ii 

.3 • lM-K" QC::1f: 11': ,\ 

4; lJ.tI-« .2L ~ h': Ii ,., r') e :- 12 t 

••••. 2 



2 •••..•• 

8. ~llJ? qe it: 1/ lnL., 2/ ~1D 11 f" t UJ c- 'K" 31 \ ;1 ,." 

I~/ t'l'l~ 5/ ~r.t 71 an nt 6/ ii-6.C 1 ~1 M 

7/ ~rK nt li!? 'K" 8/ rDjQC 

9/ I\lj 

9. ~;111 j tJ. \.r 
1/ ,5'1 'i f / r]/ 2/ JIj 1 f'J 'f/ ,)/ 3/ no. 

me)Q 0<1./1 ... ~~ t'fn t 4/ ~t4.;. 5/ 

10. 9t'ji1£ ~~tr'ln 9WC lrt: 

1. h'IOO 11C ,nn 
2. 111 0 0 71nh 300 (lC 

3. ,'1300 71n,'1 500 (lC 

4. n500 (Ie nrj£ 

11 1 nh 1 Q. Ij (; 1'0IJ.c;' ~ 9 n tr'lf' .(1 f·jt -: ________ _ 

12/ nhll2- nt (]j()'i' ),r.(])o ~hO;:fr. Mjt: -----
'I 3 J hh tJ.l ;>Q 9" ~ 'n rJ \ 'IC Uf "i'1',t aD.Q. Y 'd'f 1 ()) r'lQ Qlo S rJ!. ~ c: 1;: i'I '? 

1/ (]) n 'l'r'I tJ. 2/ l, i\ill n '.Y1o'J" 3/ .'1 I) n ,t(Jlo(] )10 

(]) n ~ r'I tJ. t) II- h I " S ~ 1 i f • 1 7. S r'I (Jlo I u""'l 1 (J./ 
1'+/ I'M -<;ot ~an.Q. n.t .'1£ \t; 1/ Il 1.1 (l j 2/ aDC'{"(\,J 

3/ lM itJil 

~ 5 • U Il 7"<;" CfJol I' mn -<;ot r'l9" I )'U to 1/-j, \ Ol-? 

r. ut9"lt/ ),r'I (l1jt'1'/ 

16. ,'h1l 9'<;"Qlol )'l1o I'\n~t at f \ar? 

1/ h mc Mt 2/ 11 

17. Uh?" Yp.-) f'.1I,ttfr. Q\n~·r n H1;'"ffio I' ,"hll !l" <;" t,V' \(])o? 

11 un f"l \ 'IC tJt tJ () 'l.tti:-
2/ 1\.1) tJ n 1,:M:-
3/ ,1l.<;" fIj rt)':-

4/ IlO 11f"'I" hll.\.l1: 

5/ 1 (, 1lII.'I.h: 

6/ 1'.1} 

1 8 . 1\.1\ I'UflrJ ni'1',t /h ullfj \ 'IC ut aw / irL.f!t:n me? 

....... /3 

'lGD t n&. t 

~~ tf) t 
I\.,~ 



19. 

20. 

21 . 

2 2. 

23. 

2 4. 

25 . 

. . . . 3 ••.•...•. 

? 1 'I e \ t- an £l.i1l 'L t emil'" \ rC ? 

1. h 't. 1 2 / 00 e &. 3/ 1M 1019" 4-/ II.rj 

1\ 9" 1 jU I'. 111.? 1\_.____ "19" 1 t-

71 tIlUf()go,Pt n l-\t InC '? 

1. ("1 ~ '1' ''' 2 / Uooan. (J.ti O!i ,Pt 3/ II.rj 

I'UI.'\ ("1ri;t r1 I nL n~' nri -R Je M L Olo c: L 'i'i\ me? 
1/ 71 Me fl.?" :-

2/ :'\ L 'Fl't" 111. nrl Q. l ~ i\ J ,'1 Ml1 n \ (' L () (!lo J e c: t!..1'1 1\ IF 

~/ 1' '-'1 ')(1 I 1C "i nli t<;' 00 I) 'to n l~ n.f h tL J lffin t ni"i ~ 
J C 71(1 t!.. c: t!..h 1\ l}o: : 

I\'l'S't 22/ I'ttlm rr~ 9" rjii 

.i' (O(Jlol i!W) / e / 
2/ iiJ£9";-; hill IHJ't23 __ 24 

r.;l t!.. ~ C:c fl.t:-
1/ 
2 / 

5/ 

n,cu 6-. (1;t 2/ 
nh l .@o r.t (]l()1' 4/ 

r" l<}o r .. i\;J 1\ £ 

("1;" 1 Qo 1 r. IJJoil l' 

r;"lgo Ilt+i\ r&fI'l' 

M'l SUI'. 1Ho? 1\ 

,'1 rj e ("1 t11 1'9- :!I> L 'Jj aD IJJ L t ("1 Ii ~ GJo:-

1 / ;., '\/l n" tl';' £;' 'fa-:-
2/ ?1 h 9', a10l or:! 7' L fL- r. $. m '1',,:-
3/ ihh;!", (!)ol "I S ;r: 1ft. ttl ;tt 1\ (Jlo 

1'1 1 C ri trj Hi\:-

4/ on h ,'", (])ol 1\ 5 m6- t 'Jj J J[ ,1)-

;., I'. ti"f rj 'fffio9":-

5/ .), h ;.<> , (Jlol hLMt 'laD t nlj£ 

li" L(I)o(l ;" /)11';>: : 

hmUl- ("1 ;.'\ ni"i ,tr& 

9 th j tft. r..L1 1 ~m 

J 1\ O!j JL. l' ~ tT'1 ;t ttr n.tJ 

2. 6 • h rj l:', nte'. '1<1' C 2 5 1\ -Hn ~ '1'(J'~ 'P S ~ ~ tm m (!l. 00 () (1 ~ n tJ \ / tJ h 9" 

£;' (]Jo 1 I') .u (J)./ 9" h 1 j it ;I' ') .2- \ I)Jo '! 

°1 / ;'11\ t1i 1\ 'j' 

2/ nl/~, K o~it aDgo Y\.t- Ill) 1\ \ ("1~ :-

3/ n ' I (, ~ C O!in.jf 00 Q. n. itl 0Ij11 t- i'J r) i'l,rMI'''\':-

4/ .;'l).2- n. itl 1\00 iii or 71 '" 1" r'l r\ ,",1\ l' 
5/ 71 ~ t.Jo rj M l fl. 00 ft1 ')'J n l ~ I\{' '1' (11') I'. t \ 1 L 'i':-
6/ 11>.2- Y \. it ?" lJD n I') t\ L 'I 'j' 

71 ~a.£;' j;!( £to it ~ '" ()I\ tJ II n 10 iV,· ~ TC nrj£ 1:-
8/ aD.Q. Y 't,io r'l rj I'. til "I "'1 'j':-

9/ II.rj 



4 .•...• 

2 7 . (1 tt 'i"l' e 2 5 i\ tm t '/'UJ. 'r.l' t '" .:'. .... Glo ~ tl i f]1.-: 

1 / 11 r i"i ~ (Jlo {1 )' 

2/ hlle ~ 
3/ hiM it!" 

2 8/ 1'1 Uj) n. I '!C '1 n 11 j 1\00 'll M ' ) .l' U t\ 1}i 00 r,. y \. 10) CD a;(l.Q. 

n) 'li\(1.pt JrJoJIr? 

1 / ~ i') (])Oh~ 

2 / h10 rue jln/rot jr,lJ\j 
3/ ,"11 0 rr.e n i') e / r tI 

,., ii t<;" ,'Ir n ,,\ [)oJ '/'Q 9" ? Q) () Q (11) ~'1D .(\.If) \. t n e It 01/ n j'(J)f1 

1l t\)Y\ ~()tt..ofOler'l.)) .(1r,J'1'~ i\t..'T yUj)'1 I '!CUj oD~Y\.n) h,'" 
m 1(1,S't ,., <J!j n '/IJD 'r n JUf \lo ~ 1 'tJi'l j (J)() p,e 'l-t: : 

~rr.1C 1'leHC P'9" 

6. C O<J 

1'1 



DECLARATION 

I, the undersigned, declare that this thesis is my original 

work, has not been presented for a degree in any other university 

and that all resources of material used for this thesis have been 

fully acknowledged. 

Name 

Signature: 

Place Addis Ababa , Ethiopia 

Date of Submission May. 1995 


