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Abstract

Tuberculosis (TB) is a highly infectious air born bacterial disease that is caused by
Mycobacterium tuberculosis. It is the major cause of death in developing countries. There were
an estimated 9.0 million incident cases of TB which is equivalent to 126 cases per 100,000
populations in 2013.The study on TB indicates that the average TB prevalence and mortality
rates in Ethiopia are estimated to be 623 and 42 per 82,950 individuals respectively. The present
study was conducted at Boru Meda Hospital one of the areas which is affected by this disease.
The main objective of this study was to determine the prevalence and treatment outcomes of TB
and TB/HIV co- infections in six consecutive years from 2012 to 2017. Retrospective cross-
sectional design of the study was used from documents of patients. In this study, among 958 TB
patients registered, 57.8% cases were PTB, 29.6% EPTB and 12.6% were MDR-TB patients. The
prevalence of MDR-TB was almost equivalent to MDR-TB cases of Africa and Ethiopia in 2016.
The highest prevalence rate of TB was registered in the year 2012 and the lowest was in 2017
which showed a declined trend. New cases were 85.5% and 14.5% were previously treated TB
patients. Among PTB cases 55.8% were SPPTB and 44.2% were SNPTB. Out of the total TB
cases, 32.2% were SPPTB and 25.6% were SNPTB. The Case Detection Rate (CDR), 32.2% was
much lower than the data obtained from Global TB report 2015. All TB patients were tested for
HIV infection and 16.7% were co-infected. The trend in prevalence of TB decreased; and in TB-
HIV co-infection it was increased from year to year. The prevalence of TB-HIV co-infection in
MDR-TB cases was higher than the prevalence in Pulmonary and Extra pulmonary TB cases.
The study indicated that males suffered from TB, TB-HIV co-infection and MDR-TB and the
highest frequency of these diseases were showed in the age group of 16-45 years. A successful
treatment outcome of TB was achieved about 88.0%. Improvement of treatment success rate
(TSR) was shown. TB-HIV co-infection and drug resistant TB have been proposed as factors
contributing to unsuccessful treatment and limited evaluation of treatment outcomes. The
treatment success of TB-HIV coinfection and MDR-TB were 83.1% and 86% respectively.
Finally, further research on associated factors and other issues concerning these diseases were
recommended to be investigated.

Keywords / Phrases: Tuberculosis, TB-HIV co-infection, Pulmonary tuberculosis, Extra Pulmonary
Tuberculosis, Multidrug Resistant tuberculosis
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1. INTRODUCTION

1.1 Back Ground of the study

Tuberculosis (TB) is a highly infectious air born bacterial disease that is caused by
Mycobacterium tuberculosis (MTB) and occasionally by other species of MTB complex such as
M. bovis, M. africanum and recent addition of M. canetti and M. microti, which are genetically
closely related (Raviglione et al., 2001). According to Jenkins (1998), these organisms are also
known as tubercle bacilli. They are classified in the family of Mycobacteriaceae and in the order
of Actinomycetales. MTB is a rod- shape; non-spore forming thin aerobic bacterium measuring

about 0.5um by 3um.

Tuberculosis is known to be the most important threats to human and animal health causing
mortality, morbidity and economic losses in the world, particularly in developing countries (Pal et
al., 2014). TB is a major global health problem and ranks the second leading cause of death from
infectious diseases next to HIV (WHO, 2014). In developing countries, the annual infection rate
of TB was reached 2% or more and declined to 0.5% in developed countries (Haileyesus Getahun
et al., 2010.

About one-third of the 34 million HIV-infected people globally are infected with latent TB and
patients with TB-HIV co-infection are 21-34 times more likely to develop active TB disease than
HIV-negative individuals (WHO, 2013). Over the past decades, in many countries of SSA and in
parts of South East Asia increasing in TB case rates were highly related to the HIV epidemics
(Global TB report, 2014). This infectious disease mostly appears before the occurrence of other
opportunistic infections in HIV infected persons (Aliso et al., 2001). Before 1990, the number of
TB cases was increased from 5% to 10% per year which results to an increase in the transmission
of TB within the community; and in HIV infected people the risk of developing active TB disease
was 60% (WHO, 2003). The treatment outcomes of TB were highly affected by HIV status in co-
infected patients. Therefore, HIV positive individuals were at high risk of developing drug
resistant TB (MDR-TB) (Garrait et al., 1997).



The main target of United Nations Millennium Development Goals (MDGs) in 2000 was to
ensure the decline of the incidence rate of TB by 2015 (Wikipedia, https://en.wikipedia. org/wiki
/Millennium_Development_Goals). This was also aimed to halve the prevalence and mortality
rates of TB by 2015 as compared to 1990. As indicated by WHO (2006), the final goal is to
eliminate TB by 2050. The same report indicated that the global TB mortality rate has declined
by 45%, and TB incidence rates were decreased in most parts of the world since 1990. An
estimated 37 million lives were saved through effective diagnosis and treatment between 2000
and 2003 and the global TB strategy developed by WHO for the period between 2006 to 2015
was to stop TB (Global TB report, 2014). The goal of this strategy is to achieve 2015 global
targets for reductions of the burden of TB. Therefore, the same report indicated that the global
absolute number of TB incident cases was declined slowly at an average rate of 1.5% from 2000 -
2013 and 0.6% between 2012 and 2013 due to high awareness on detection, treatment and

funding gaps as well as the development of new tools.

A recent report showed that there was a trend in declining of prevalence, incidence and mortality
rate of TB (FMoH, 2014). Accordingly, the prevalence of TB that was recorded 425/100000 in
1990 has decreased to 211/100000 in the year 2013. Similarly, the incidence which was
367/100000 in 1990 was reduced to 224/100000 in the same year. According to global TB report
(2014), only 71% of TB patients in Ethiopia knew their HIV status by 2013. Available data in the
country also suggests wide variations in the prevalence, treatment success rate and case detection
rate of TB, TB/HIV co-infection and MDR-TB in different areas including Amhara Region. In
Dessie Town, there is also high scarce of investigations and lack of awareness on this among the

society.

1.2. Statement of the problem

Tuberculosis is one of the most widely spread infections next to HIV/ADIS. It is major cause of
death particularly in low-income countries. According to FMoH in 2016, TB is clinically
diagnosed as pulmonary tuberculosis (PTB) and extra-pulmonary tuberculosis (EPTB) that
constitutes 80% and 20% of the TB infections respectively. PTB is also any bacteriologically
confirmed or clinically diagnosed TB case which involves the lung parenchyma or trachea,

bronchial tree. The same report indicated that once a person develops the disease, there will be
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several suggestive clinical features, especially a persistent and progressive cough with non-
specific systemic symptoms such as fever, night sweats, loss of weight and some patients may
present with chest pains, breathlessness, coughing up sputum or blood and/or localized wheeze
due to local TB bronchitis. The PTB is also categorized into smear positive and smear negative
TB that account for 75-80% and 20-25% of all PTB cases respectively. EPTB can be military,
lymph nodes, abdominal, urinary tract, skin, bone and joints and pleurisy (Sharma and Mohan,
2004). According to Alemu Fanosie et al. (2016), among the total TB cases, the proportion of
EPTB infection in Africa and Ethiopia were reported as 17.7% and 32.5 by the year 2013 and
2012 respectively.

WHO TB report (2014) shows that Globally, there were an estimated 9.0 million incident cases of
TB which is equivalent to 126 cases per 100,000 populations in 2013. Among the incident cases
of TB occurred in 2013, most of them were in Asia (56%) and the African Region (29%); while,
the smaller proportions of cases occurred in the Eastern Mediterranean Region (8%), the
European Region (4%) and the Region of the Americas (3%). According to the same report, there
were 22 the TB “high burden” countries, and they have been prioritized at a global level since
2000. And, India, China, Nigeria, Pakistan, Indonesia and South Africa were the six countries
with the largest incident cases in 2013; but, India and China alone accounted for 24% and 11% of
global cases, respectively. From which, Ethiopia is among the 22 TB high burden countries in the
world having the 7" rank in the world and the 2" rank in Africa. Another study on TB indicates
that the average TB prevalence and mortality rates in Ethiopia are estimated to be 623 and 42 per

82,950 individuals respectively (Fantahun Biadglegne et al., 2014).

Tuberculosis is among the leading causes of morbidity and mortality in Amara Regional State of
Ethiopia as it is in other parts of the country. However, there are lack of studies on the
prevalence, treatment success rate and case detection rate of TB, TB/HIV co-infection and MDR-
TB in some areas of the Region such as Dessie town, south Wollo. And, there is a knowledge gap
on associated factors, ways of transmission and prevention of the disease in the society.
Therefore, this study was conducted at Boru Meda Hospital (BMH) in Dessie Town to assess the
trends in prevalence and treatment outcomes of TB and TB/HIV co-infection in the last six-years
(20122017).



1.3. Objectives of the Study

1.3.1. General Objective:

The main objective of this study was to estimate the prevalence and treatment outcomes of TB

and TB/HIV co- infection among patients who visited BMH in Dessie Town from 2012-2017.
1.3.2 Specific Objectives

1. To assess the prevalence of TB, TB/HIV co-infection and MDR-TB in different age
groups and sex of TB patients at the study area.

2. To determine the pattern of the disease (pulmonary, extra pulmonary and MDR-TB) with
different age groups and sex of TB patients.

3. To determine the proportions of HIV seropositive and HIV seronegative TB among
pulmonary (smear-positive and smear-negative), extra pulmonary and MDR TB patients.

4. To determine the extent by which the case detection rate and treatment success rate are

achieved among patients according to DOTS strategy.

1.4. Significance of the Study

It is obvious that there have been different studies carried out in Ethiopia on TB and TB/HIV
coinfections, but there is a scars information on the prevalence of these infections and no studies
were conducted in the study area. Hence, the researcher aimed to study the trends in prevalence
and treatment outcomes of TB and TB/HIV co-infections at BMH in Dessie Town. The study is
used to provide accurate estimates of the prevalence of TB and TB/HIV co-infection, which are
crucial to provide important findings as recommendation for the improvement of services in the
Hospital. And, this is also used to provide some information for further study to be carried out by

other investigators in this area.

1.5. Scope of the Study

Geographically the study was delimited to be carried out at BMH in Dessie Town, South Wollo,
and Amara Regional State, Ethiopia. It was also delimited to estimate the prevalence and
treatment outcomes of TB and TB/HIV co-infection with consideration of different socio-

demographic characteristics of TB patients in the study area.



2. REVIEW OF RELATED LITRATURE

2.1. Pathogenesis and Transmission of TB

Tuberculosis is highly transmitted from person to person via inhalation of droplets from air borne
nuclei during coughing and sneezing by infected people with active TB. These droplets are
passed in to the air when persons infected with TB cough, sneeze or speak (Bass et al.,1990).
When a healthy individual inhale the bacilli, the first implant is in the lungs at bronchiole or
alveolar level. The bacilli multiply and produce the primary lesion there. Some bacilli pass in to
the Hilary lymph nodes causing lymph node enlargement. Then, the bacilli from alveolar lesion
and enlarged lymph nodes can be disseminated via lymphatic system or blood stream, leading to

serious complications such as meningitis, joint and renal TB (Fostensteien and Grange, 1991).

Hypersensitivity to the organism appears at 8 to 10 weeks and the infected individual becomes
tuberculin-test positive. It is estimated that 10% of infected individuals develop clinical TB
during their life time. Around 50% of them will develop TB during the first years of infection and

the rest many years later (Bass et al., 1990).
2.2. Risk Factors of TB

Different studies indicated that various risk factors affect the influence of TB and spread of the
disease to ensure the proper public healthcare and to prioritize targets for TB control. Among the
factors, the most significant independent risk factor in association with active pulmonary or extra-
pulmonary TB is HIV infection contributing to high transmission among individuals (Reid et al.,
2006). According to Cailhol et al. (2005), age has also been shown as a risk factor in increasing
TB incidence; while women have been found to be more susceptible to TB than men probably
due to the effect of female hormones or underreporting of TB cases. And, according to Patel et al.
(2007), past history of TB in the family, smoking, place of residence, place of origin, malnutrition
and alcoholism are also other risk factors. In countries with low TB incidence, immigrants from
countries with high TB prevalence constitute potential increased risk for recent transmission of
infection to local populations (Dale et al., 2005). Another study indicated that in some
industrialized countries, TB has been associated with certain risk factors, such as overcrowding,

reduced funding, poverty, homelessness, improper TB management and negligence in
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implementing TB control program (Dye et al., 2009). Consumption of unpasteurized milk was
also considered as a risk factor for TB caused by M. bovis in different parts of the world (Coker et
al., 2006).

2.3. TB-HIV co-infection

Tuberculosis is the most common opportunistic infection (Ol) in HIV/AIDS patients in
developing countries. In SSA including Ethiopia, the HIV/AIDS has contributed to the rising
levels of TB incidence. HIV/AIDS is the most important risk factor for the development of TB.
The risk of TB disease is very high in HIV co-infected patients than non-infected TB patients;
which is proved by the study as TB patients who are co-infected with HIV have a higher risk of
developing TB disease in their lives than TB infected person without HIV infection (Antonucci et
al., 2004). HIV lowers the host's immune response to TB. Another study indicated that the
lifetime risk of developing active TB in HIV infected individuals is 10% per year compared
with lifetime risk of 5-8% in individuals without HIV (Korenromp et al., 2003).

Globally in different regions including Ethiopia, TB/HIV co-infection is an additional problem in
the control of TB. Therefore, 10-15% of TB patients in Ethiopia were HIV co-infected every year
(FMoH, 2016). The same source showed as the WHO Global TB Report (2008) estimates that in
Ethiopia 40% of TB patients tested for HIV are HIV positive and the most common manifestation

of TB in adults infected with HIV is PTB, which occurs at various stages of HIV infection.
2.4. MDR-TB

The main barrier that affects the control of TB is high burden of multidrug-resistant TB
(MDRTB). The major contributing factor identified for the spread of MDR-TB is poor infection
control (WHO Report, 2013). A report of FMoH showed that about half million new cases of
MDRTB emerged yearly and kills an estimate of 110,000 individuals every year. Among the
newly emerging MDR-TB cases, only 3% get serious treatment globally (FMoH, 2009).
According to the Ethiopian national TB drug resistance surveillance report, 2.3% of new TB
cases and 17.8% of previously treated TB cases were estimated to have MDR-TB (Dereje Abate
et al., 2012). While in Africa, there was a report of 69,000 MDR-TB cases (Gemeda Abebe et al.,
2012). Ethiopia ranked 15" with new cases of MDR-TB each year and is one of the 27 countries



with high MDR-TB burden (FMoH, 2009). Even if MDR-TB is highly prevalent in retreated TB
cases, the prevalence of MDR-TB in newly diagnosed TB patients has been reported to be 2.8%
(WHO TB report, 2013). Globally in 2016, an estimated 4.1% of new cases and 19% of
previously treated cases had MDR-TB (Global TB report, 2017). There are a number of published
studies on MDR-TB available worldwide. However, accurate data on MDR-TB in Ethiopia is

Scarce.

2.5. Burden of TB

2.5.1. International Burden of TB

Tuberculosis is the second most frequent cause of deaths among infectious diseases particularly
in least developing countries. And also, the studies regarding the global trend of TB during the
period 1982 to 1992 showed an increase of cases which estimated at 8 million new cases in 1990
(Sinder,1997). For example, in United States the yearly incidence of TB cases increased slightly
from 9.4 per 100,000 in 1985 to 1990. In this period, the annual number of cases was increased
by 51,500 compared with 1984 and earlier. The HIV epidemic and emigration from high
prevalence countries was considered to be the reasons for the increase. During the same period an
increase of TB natifications in other WHO regions of the world was observed. The international
prevalence of TB infections is estimated to be 1.8 billion and the number of new cases was 8.8
million in 2002 (WHO, 2004).

Each year, 8 million cases of active TB with over 2 million deaths were estimated to occur
globally. Although, the majority of the deaths were occurred in Africa with annual death rates of
75 per 100,000 people per year (Corbett et al., 2003). The age group mostly affected by TB in the
developing countries is 15-59 years and over (Christopher et al., 1999). The same report showed
that the annual risk of infection has fallen in the developed countries to 0.1% or less, while in

SSA the estimated was 1.0-2.5%, indicating high rates of TB transmission.

The estimated number of new cases were 8.9 million in 2004, 8.8 million in 2005 and 9.2 million
in 2006 (WHO, 2006; 2007; 2008). Where as in 2014, 6 million new cases of TB were reported
to WHO, fewer than two-thirds (63%) of the 9.6 million people estimated to have fallen sick with
the disease. Among that, 12% of the 9.6 million new TB cases were HIV-positive (WHO, 2015).
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According to this study, there were also 1.5 million TB deaths from both HIV negative and
positive people worldwide. This shows, the reduction of this burden is due to high awareness on

detection, treatment and funding gaps as well as the development of new tools.

Each person with active TB if left untreated will infect an average between 10 and 15 people each
year (Blumberg et al., 2005). The global targets for reductions in TB disease burden by 2015
were set within the context of the United Nations™ Millennium Development Goals (MDGs)
(WHO, 2015). This indicates that the special emphasis and critical topic of the 2015 global TB
report is on assessment of whether the 2015 targets have been achieved or not. This assessment is
made for the world, for the six WHO regions and for the 22 high-burden countries that
collectively account for 80% of TB cases. The WHO ranks countries by number of cases and 22

developing countries account for 80% of TB cases (WHO, 2003).
2.5.2. Burden of TB in Ethiopia

The burden of TB in Ethiopia is estimated at 168 new smear-positive cases per 100,000
populations according to the WHO global TB report 2008. Ethiopia is among the 22 TB high
burden countries in the world; and the country ranks 8th out of the 22 high burden countries
based on estimated number of incident cases of all forms of TB in 2004 and the country has an
estimated TB incidence rate of 353, prevalence of 533 and mortality rate of 79 per 100,000
populations per year (WHO, 2006). WHO (2014), showed that Ethiopia is the seventh ranked
country in the world and the second ranked country in Africa among the 22 high burden countries
in the world. According this report, the average prevalence and mortality rates of TB in Ethiopia

were 623 and 42 per 82,950 individuals respectively.
2.6. Clinical Manifestation of TB

A person infected with PTB will have several suggestive clinical features, especially 2 weeks™ or
above duration of cough, sputum production and weight loss which are important for the
diagnosis of PTB. Others respiratory symptoms like chest pain, hemoptysis, breathlessness and
constitutional symptoms like fever, night sweats, tiredness, loss of appetite can also occur (WHO,
2004).



People with EPTB initially may have similar symptoms to people with pulmonary TB: fever,
night sweats and weight loss. Then, they often develop complaints that are specific to the body
site that has been infected with TB.

2.7. Diagnosis of TB and HIV/AIDS

2.7.1. Diagnosis of TB

Diagnosis of TB is commonly based on the finding of acid-fast bacillus (AFB) on microscopic
examination of a diagnostic specimen such as a smear of expectorated sputum or of tissue (for
example, a lymph node biopsy or fine needle aspiration) (Johnson and Ellner ,2006).
Microscopic examination of sputum smears for acid-fast bacilli is used throughout the World as a
diagnostic test for suspected PTB. Bacilli of Mycobacteria can be demonstrated by Ziehl-Neelsen
(ZN) or fluorochrome staining methods (Gothi et al., 2004). The standard WHO
recommendations for TB diagnosis in the DOTS program are the use of direct sputum
microscopy (DSM) on three stained sputum specimens. First and third are on spot while the

second is the early morning sample (Steingart et al., 2006).

According to Katoch (2004), the gene probes can help in rapid identification of isolates, gene
amplification methods (E.g. PCR) developed for diagnosis of TB is demonstrably highly sensitive
and detection can be done within hours. Alternative specimens for diagnosis of TB can be
aspirated effusions, blood for cultures, early morning urine for TB culture and bone marrow
biopsy (Johnson and Ellner, 2006). This finding also showed that the skin testing with pure
protein derivative (PPD) is most widely used in screening for MTB infection. The test has a

limited value in the diagnosis of active TB because of its low sensitivity and specificity.

The following are the criteria to diagnose the various clinical forms of TB: 1) SPPTB: at least 2
sputum smear examinations positive for AFB, or one sputum positive for AFB and radiographic
abnormalities consistent with active PTB, or one sputum specimen positive for AFB and culture
positive for M tuberculosis. 2) SNPTB: at least three sputum examinations negative for AFB,
radiographic abnormalities consistent with active PTB and not responding to a course of general
antibiotics, or diagnosis based on positive culture but negative AFB sputum examinations. Others
consider the patient is SNPTB when three sputum smear examination is negative and

bronchoscopy samples (BAL) show ,,scanty to 17 positivity or if two of any samples were
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positive after concentration (Harries et al., 2001). 3) EPTB: one culture-positive specimen from
an extra pulmonary site, or histological evidence, or strong clinical evidence consistent with
active extrapulmonary TB (WHO, 2005). Although, diagnosing EPTB remains challenging

because clinical samples obtained from relatively inaccessible sites.

DRTB is caused by organisms that are resistant to the most effective anti TB drugs (JCDR, 2015).
It is resulted from either infection with organisms which are already drug-resistant or may
develop in the course of patient’s treatment (WHO, 2013). Late diagnosis of DR-TB results in
lower treatment success and failure rates (Mukherjee et al., 2004). DRTB is a laboratory
diagnosis which is made only by reference laboratories performing culture of TB strains, with
additional testing of anti TB drug sensitivity (DST: Drug Sensitivity Test) (FMoH, 2008).

2.7.2. Diagnosis of HIV/AIDS

Different testing methods can be used for the diagnosis of HIV/AIDS. These methods indicate the
presence of infection by detecting one of the following: HIV antibody, HIV antigen, combined
HIV Ab/Ag, HIV viral nucleic acid and HIV virus by viral culture method. The detection of viral
nucleic acid may be achieved by different laboratory techniques (Priester and Korsman, 2006).
HIV antibody detection can be done using Enzyme-linked Immunosorbent Assay methods, rapid
tests and western blot assay methods. For surveillance as well as diagnostic purpose in
developing countries, WHO recommends alternative testing strategies using combination of

Enzyme-linked Immunosorbent Assay or rapid tests (WHO, 2001).
2.8. Treatment of TB

Active TB disease can be cured with combinations of antibiotics. As reported by WHO (2009),
effective treatments quickly make a person with non-contagious to prevent further spread of TB.
To achieve a cure treatment about eight months of daily treatment is needed (Volmink et al.,
2000); and it is often recommended that the patient takes his/ her pills in the presence of someone
who can supervise the therapy. Such type of approach is called DOTs (Direct Observed
Treatment, short course). This approach has been predicted to cure 95% of TB cases (Wandwalo
et al., 2005). WHO (2016) TB report recommended that the standard treatment of active TB
begins with four medicines given for 2 months, continuing treatment for 4 to 9 months or longer

if needed, using DOTs and using different treatment programs for people infected with HIV,
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MDR-TB, pregnant women and children. Globally, the treatment success rate for the 5.9 million

new and relapse cases that were treated in the 2015 cohort was 83%, as in 2014.

2.9. Strategies for TB control

2.9.1. DOTS strategy

It is internationally accepted measure in TB control and it is a short stand for directly observed
short course treatment strategy, which combines five elements:1) political commitment from
governments and authorities 2) case detection by microscopy and through mainly passive case
finding 3) establishment of DOTS 4) regular logistic supplies of essential anti-TB drugs
(isonized, rifampicin, pyrazinamide, streptomycin and ethambutol); and 5)strong and sustainable
reporting and recording system and follow up and monitoring of individual treatment (Harries et
al., 2002).

WHO TB report (2015) indicated that this strategy aimed to end the global TB epidemic, with
targets to reduce TB deaths by 95% and to cut new cases by 90% between 2015 and 2035, and to
ensure that no family is burdened with catastrophic expenses due to TB. Ethiopia claimed to have
achieved the MDGs for TB in 2015 and now adopted new post Global TB strategy called “end
TB strategy”.

2.9.2. Stop Strategy (2006-2015)

The STOP TB partnership was established in 2000 as a global and political measure to stop the
spread of TB around the world. The partnership’s goal is to eliminate TB as a public health
problem, and to secure a world free of TB (Stop TB partnership, 2000). This strategy was
developed by WHO, designed to guide tuberculosis control efforts during 2006 to 2015. It built
on DOTS strategy. Nearly 92% of Hospitals and 95% of health centers implemented DOTS
based-services in 2011 (FMoH, 2011).
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2.9.3. The End TB strategy (2016-2035)

It was established to reduce number of TB death compared with 2015; in 2020 by 35%, in 2025
by 75%, in 2030 by 90% and in 2035 by 95% and also to reduce TB incidence rate in 2020 by
20%, in 2025 by 50%, in 2030 by 80% and in 2035 by 90% and finally, to stop 100% the effect
of TB on families facing catastrophic costs (WHO, 2015).
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3. MATERIALS AND METHODS

3.1. Description of the Study Area

This study was carried out in Dessie Town which is located in the northern part of Ethiopia about
411km from Addis Ababa (fig. 1). Specifically, the study was conducted at BMH which is about
10km from Dessie and was established by Sudanese interior mission in 1955. BMH is located at
11007'21.33"N, 39038'05.87" E with an elevation of 2706 meters above sea level. The hospital
provides services in different departments; one of which is the TB clinic. The clinic registers and
treats patients diagnosed with TB using DOT strategy designed by the National Tuberculosis and
Leprosy Control Program (NTLCP) of Ethiopia. The DOT strategy is implemented to enhance
medication adherence and reduce subsequent drug resistance; hence, patients administer their
medication under direct supervision of a health care provider. As per the state policy, the TB
clinic provides the recommended medications for registered TB cases, screening for HIV
serostatus, and referrals to ART clinic for HIV positive TB patients.
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Figure 1: Map of the study area
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3.2. Design of the study

A cross-sectional retrospective study was used by reviewing a 6-year period (2012-2017) of
medical records of TB and TB/HIV co-infected patients from TB Registry Unit of the TB clinic
at BMH. The data were collected from September to December, 2017. Patients with all age
groups who had started and completed a course of anti-TB therapy or transferred during the study
period were included in the study. All TB and TB/HIV co-infected patients medical records
were reviewed to extract socio-demographic data of patients, TB type and treatment outcomes.
Finally, the investigator used a descriptive statistic in percentages and ratios to determine the
prevalence of TB, TB/HIV co-infections and MDR-TB among patients who have been visiting
the BMH from the years 2012-2017.

3.3. The study population and sample size
The population and sample size for this study were the medical records of all confirmed TB
patients in the Registry Unit of the hospital between 2012 and 2017. The selection of the study

site was due to high inflow of TB patients.
3.4. Methods of data collection and data analysis

Some data collection checklists that contain socio-demographic characteristics, disease-related
factors and treatment outcomes were prepared to extract the data from patients™ medical records.

Relevant data were collected by analyzing individuals™ card using formats developed by student
researcher. Accordingly, the selected TB, TB/HIV co-infected and MDR-TB patients™ cards
which are available in the hospital were inspected and appropriate information were collected,

analyzed and discussed.
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4. RESULTS AND DESCUSSIONS

4.1 Prevalence of TB by sex, age, TB form and patient types at BMH
(2012-2017)

Among 958 TB patients registered in the last six years at Boru Meda Hospital between 2012 and
2017, 554(57.8) cases were PTB, 283(29.6) were EPTB and 121(12.6) were MDR-TB patients.
From the total TB patients registered, 578(60.3%) were males and 380(39.7%) of them were
females with ratio of 1.5:1 which showed slightly a great difference when compared with 2014
national TB prevalence among males and female with ratio of 1.2:1 and slightly lowered from
2014 global TB prevalence with 1.7:1 male to female ratio (Global TB report, 2015). The
majority of the patients, 695(72.5) with 1.5:1 male to female ratio, belonged to the age group of
16-45 and followed by 143(14.0) with 1.5:1, 80(8.4) with 1.2:1 and 40(4.2) with 7:1 male to
female ratios belonged to age group of 46-64, <15 and >65 years respectively (Table 1).

The highest prevalence rate of TB was registered in the year 2012 which was 22.2% and followed
by 2013, 2014, 2015, 2016 and 2017 with 19.9%, 17.4%, 14.9%, 14.1% and 11.5% respectively
with declining rate from earlier to recent years. This showed that the annual trends of TB for both
sexes and for new cases were gradually declined in the last six years. The reason for the overall
fall of annual prevalence of all forms of TB registered cases in this study agreed with other
studies (Jemberu Alemu et al., 2017) and the countries profile (WHO, 2014). The probable
reasons of falling down might be due to continuous implementation of DOTS, increased
availability of health facilities and health service delivery increment and increased awareness by

the public about the disease in the study area.

Of the total 958 TB cases, 819(85.5) were new cases among which 489(59.7%) were males and
330(40.3%) females with the ratio of 1.5:1, whereas 139(14.5) were previously treated and of
which 89(64.0) were males and 50(36.0) were females in the ratio of 1.8:1. The ratio between

new TB cases and previously treated was 85.5: 14.5 0or 5.9 :1.
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Table 1: Distribution of TB by sex, age, TB forms and TB types at BMH(2012-2017)

Year  |Sex Total Age category (year) TB form patient type
<15 16-45 46-64  [>65 PTB EPTB |[MDR-TB |New Previously treated
no (%) |no (%) no (%) |n(%) [no (%) [no (%) [ho(%) |no (%) |no (%)
g Male [131(22.7) [14(56) [93(61.6) [19(59.4) [5(100) (87(62.1) [28(66) |16(69.6) [111(60.3) [20(69)
™ Female (82(2.6) 11(44) |58(38.4) |13(40.6) |0(0.0) [53(37.9) |22(34) [7(30.4) |73(39.7) [9(31)
Total [213(22.2) [25(11.7) |151(70.9) [32(15.0) |5(2.3) |140(65.7)50(23.4) [23(10.8) |184(86.4) [29(13.6)
- Male [112(19.4) [12(57.1) [78(60.5) [14(43.8) [8(88.9) [57(52.3) [42(73.7) [13(52)  |100(57.8) |12(66.7)
g Female [79(20.3) [9(42.9) [51(39.5) [18(56.2) [1(11.1) [52(47.7) [15(26.3) [12(48)  |73(42.2) |6(33.3)
o Total |191(19.9) [21(11) |129(67.5) [32(3.3) [9(4.7) |109(57) |57(29.8) |25(13)  |173(90.6) (18(9.4)
- Male [97(6.8) 8(53.3) [73(55.7) |14(82.3) [2(50) |[54(55.1) [30(62.5) |13(62.0) [83(57.2) [14(63.6)
E Female [70(18.4) [7(46.7) [58(44.3) [3(17.7) [2(50) |44(44.9) [18(37.5) [8(38.0) [62(42.8) (8 (36.4)
a Total |167(17.4) [15(9.0) |131(78.4) |17(10.2) |4(2.4) |98(58.7) |48(28.7) |21(12.6) |145(86.8) |22(13.2)
Male [91(5.7) 5(55.6) |65(63.1) |15(60) |6(100) |42(59.2) [38(73) |11(55.0) |73(64.0) |18(62.1)
g Female [52(13.7) (4(44.4) |(38(36.9) [10(40) [0 (0.0) |29(40.8) |14(27) |9(45.0) |41(36.0) [11(37.9)
N Total |143(14.9) [9(6.3) |103(72.0) [25(17.5) |6(4.2) [71(49.7) |52(36.4) [20(14.0) |114(79.7) |29(20.3)
Male [80(13.8) [3(42.9) [54(57.4) [16(61.5) [7(87.5) [41(59.4) [26(53.1) [13(76.5) |67(60.9) [13(52.0)
E Female [55(14.5) (4(57.1) |40 (42.6) [10(38.5) [1(12.5) [28(40.6) [23(46.9) |4 (23.5) |43 (39.1) [12(48.0)
N Total |135(14.1) [7(5.2) |94 (69.6) [26(19.3) |8(5.9) [69(51.1) |49(36.3) |17(12.6) |110(81.5) |25(18.5)
Male [67(11.6) [2(66.7) [49(56.3) [9(82.0) (7(88.0) |43(64.1) |15(55.6) |9(60.0)  [55(59.1) [12(75.0)
g Female [42(11.1) [1(33.3) [38(43.7) [2(18) [1(12) [24(35.8)[12(44.4) |6(40.0) |38(40.9) |4(25.0)
” Total |109(11.5) (3(2.3) [87(80.0) |11(10.1) {8(7.3) [67(61.5) [27(24.8) (15(13.8) [93(85.3) [16(14.7)
_ Male [578(60.3) [44(55.0) [412(59.3) [87(60.8) [35(87.5 [324(58.5)179(63.3)| 75(62.0) [489(59.7) [89(64.0)
£ Female 380 (39.7) [36(45.0) [283(40.7) [56(39.2) [5(12.5) [230(41.5)104(36.7)|46(38.0) [330(40.3) |50(36.0)
= Total [958(100) (80(8.4) [695(72.5) |143(14.9140(4.2) |554(57.8 [283(29.6)121(12.6 [819(85.5) |139(14.5)
M:F ratio 1.5:1 1.2:1 1.5:1 1.5:1 7:1 1.4:1 1.7:1 1.6:1 1.5:1 1.8:1
Ratio of each 2.0:17.4:3.6:1 respectively 4.6:2.3:1 respectively 5.9:1
category

Note: PTB=pulmonary TB, EPTB=Extra Pulmonary TB, MDR-TB=Multidrug Resistance tuberculosis, F: M

Of 554 PTB cases 309(55.8%) were SPPTB with male to female ratio 63.1%: 36.9% or (1.7: 1)
and 245(44.2%) were SNPTB with 52.7: 47.3 or (1.1:1) ratios of males to females. The
proportion of SPPTB disease among males was 33.7% and 30.0 among females.
Correspondingly, the proportion of SNPTB, EPTB and MDR-TB among males and females were
22.3% and 30.5%, 31.0% and 27.4, and 13.0% and 12.1% respectively. The proportion of SPPTB
cases, 32.2% (Table 3) was almost equal when compared to the national average reported by the
WHO between 2011 and 2015, of 32.4%. Tuberculosis most frequently affected the age group
between 16- 45 years in both sexes and in both forms of TB (PTB and EPTB) 446(53.3%) and of
which 163(54.2) were SPPTB and 138(45.8) were SNPTB and followed by 46-64 years of age
216(25.8) with 81(56.6) SPPTB and 62(43.4) SNPTB. The ratio of SNPTB, SPPTB and EPTB
diseases in the age group 16-45 and 46-64 years were consistent 1:1.2:1.1 and 1:1.3:1.2
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respectively, but the ratios in the age group <15 and >65 werel:1.4:1.4 and 1:1.5:1.5 indicating

variations in the infection of the different forms of TB by these age groups (Table 2).

Table 2: Prevalence of different forms of TB by age and gender distribution of patients

Age Total PTB and EPTB Patients (2012-2017)
Forms of TB Male n Femalen | Total n (%) Ratio of SNPTB: SPPTB:
(%) (%) EPTB
<15 PTB | SPPTB | 23(65.7) | 12(34.3) | 35(58.3) | 60(62.5) 1:1.4:1.4
SNPTB | 16(64.0) | 9(36) 25(41.7)
EPTB 25(69.4) | 11(30.6) | 36(37.5)
Total 64(66.7) 32(33.3) 96(11.5)
16-45 PTB | SPPTB | 106(65.0) | 57(35.0) 163(54.2) 301 1:1.2:1.1
SNPTB | 71(51.4) | 67(48.6) | 138(45.8) (67.5)
EPTB 89(61.4) | 56(38.6) | 145(32.5)
Total 266(59.6) | 180(40.4) | 446(53.3)
46-64 PTB | SPPTB | 48(59.3) 33(40.7) 81(56.6) 143 1:1.3:1.2
SNPTB | 31(50.0) | 31(50.0) | 62(43.4) (66.2)
EPTB 43(58.9) | 30(41.1) | 73(33.8)
Total 122(56.5) | 94(43.5) 216(25.8)
>65 PTB | SPPTB | 18(60.0) 12(31) 30(60.0) 50 1:1.5:15
SNPTB | 11(55.0) | 9(45.0) 20(40.0) (63.3)
EPTB 22(75.9) | 7(24.1) 29(36.7)
Total 51(64.6) | 28(35.4) | 79(9.4)
Total | PTB | SPPTB | 195(33.7) | 114(30.0) | 309(55.8) 554 1:1.3:1.2
N(%) SNPTB | 129(22.3) | 116(30.5) | 245(44.2) (57.8)
EPTB 179(31) 104(27.4) | 283(29.6)
Total 503(87.0) | 334(87.9) | 837(87.4)

Note: PTB=pulmonary TB, PPTB=smear positive pulmonary TB, SNPTB=smear-negative pulmonary TB,
EPTB=Extra Pulmonary TB, MDR-TB=Multidrug Resistance tuberculosis.

4.2 Case Detection Rate of PTB Cases

For the year 2012-2017 at BMH, the detection rate (SPPTB diagnosed) and clinical diagnosis of
TB (SNPTB diagnosed) among the total of 958 TB cases were investigated. Out of the total 958
TB cases, 309(32.2) comprising 195(63.1) males and 114(36.9) females were smear positive and
245(25.6) consisting of 129(52.7) males and 116(47.3) females were smear negative PTB cases.
In addition, the rest 283(29.5) and 121(12.6) were EPTB and MDR-TB respectively (Table 3).
The Case Detection Rate (CDR) of the study site (32.2) was much lower than the data obtained
from Global TB report 2015, which released a report for 2014 showing high CDR in Global
(58%), Kenya(53%), Brazil(70%), India(66%), Nigeria(64%), and Ethiopia(49%),
comparable to the CDR registered in China(33%), Myanmar(39%), and Philippines(41%). In

and
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2013, 64% CDR was registered at a global level whereas Ethiopia, Nigeria and Kenya achieved
CDR of 62%, 16% and 75% respectively (Global TB report, 2014). According to the Global Stop
TB partnership, 70% CDR was projected as a reference point for its achievement during 2015
(Global TB Report, 2010); but, Ethiopia including the site of this study seems very late to achieve
the goal of the partnership. This might be due to poor quality of diagnosis, co-existence of
TB/HIV co-infection, etc. Therefore, some measures should be taken in the study area to increase
the CDR of TB to reach at the next reference point (82.3%) in 20120.

Table 3: CDR and clinical diagnosis of TB patients(2012-2017)

Total TB Patients (2012-2017)
Forms of TB Male N (%) Female N (%) Total N (%)
PMTB SPPTB 195(63.1) 114(36.9) 309(32.2) 554
SNPTB 129(52.7) 116(47.3) 245(25.6) (57.8)
EPTB 179(63.3) 104(36.7) 283(29.5)
MDRTB 75(62.0) 46(38.0) 121(12.6)
Total 578(60.3) 380(39.6) 958(100)

4.3 Prevalence of TB-HIV co-infection

Among the 958 medical reviews of TB patients, all of them (100%) were tested for HIV
infection, among them 160(16.7%) were HIV co-infected cases with male, 97(60.6), to female,
63(39.4) proportions, indicated that males in the study site were 1.5 times much more affected by
TB-HIV co-infection than females. Whereas, 798(83.3%) were HIV sero-negative TB patients
comprised 451(58.7) males and 317(41.3) females (Table 4). From this 97(60.6) were males and
63(39.4) were females with the proportion of 1.5 to 1. According to Global TB report of 2015, an
estimated 1.2 million (12%) of the 9.6 million people who developed TB worldwide were HIV
positive in 2014. In this study, the majority, 120(22.6), of the HIV infected TB patients were
belonged to the age group of 16-45 years with male to female ratio of 2.6:1 and followed by
28(11.8%), 11(10.6%) and 1(1.2%) with the age groups of 45-64, <15 and >65 years and male to
female ratios of 1.5:1, 2.6:1 and 1:0 respectively (Table 4). This also indicated that males
suffered more from HIV co-infection than females (1.5:1) and age group of 16-45 years showed
the highest frequency of HIV co-infection with prevalence of 22.6% and again particularly males

with prevalence of 60.6%. This indicated that age group from <15 ,16-45 and 46-64 years old
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were 8.8, 18.8 and 9.8 times likely to be risk of TB-HIV co-infection, respectively, as compare to

>65 age groups years old (Table 4).

The prevalence (16.7%) in the study area indicates a declining trend when compared with some

high prevalence sub-Saharan countries such as Tanzania, Zimbabwe, Zambia, Malawi, Kenya
and lvory Coast with 32%, 60%, 64%, 28-50% and 38% with high prevalence respectively
(Glynn et al., 2004). The prevalence in Ethiopia was also 42% (WHO, 2003).

Table 4: Pravalence of TB-HIV co-infection by age and gender distribution
Age HIV Total TB patients tested for HIV (2012-2017)
Category | status Male N Female N | Total N | M:F ratio Seropositive ratios
(%) (%) (%)

<15 Positive 8(72.7) 3(27.3) 11(10.6) 2.6:1 For the ratio of >65:
Negative | 71(69.6) 31(30.4) 102(98.1) | 2.2:1 4664:16-45: <15 years of
Total 79(69.9) 34(30.1) 113(11.8) | 2:1 age

16-45 Positive | 71(59.2) | 49(40.8) | 120(226) | 141 (1:9.8:18.8:8.8)
Negative | 243(59.1) 168(40.9) | 411(77.4) | 1.4:1
Total 314(59.1) 217(40.9) | 531(55.4) | 1.4:1

46-64 Positive 17(60.7) 11(39.3) 28(11.8) 1.5:1
Negative | 122(58.1) 88(41.9) 210(88.2) | 1.3:1
Total 139(24.0) 99(26.1) 238(24.8) | 1.4:1

>65 Positive 1(100.0) 0(0.0) 1(1.2) 1:0
Negative | 54(64.3) 30(35.7) 84(98.8) 1.8:1
Total 55(9.5) 30(7.9) 85(8.9) 1.8:1

Total N Positive 97(60.6) 63(39.4) 160(16.7) | 1.5:1

(%) Negative | 451(58.7) 317(41.3) 768(80.2) | 1.5:1
Total 578(60.3) 380(39.7) | 958(100) | 1.5:1

N=number M: F= male to female ratio

The prevalence of sero-positive and sero-negative TB in 2012, 2013, 2014 and 2015 were
almost consistent; but, co-infection in the years 2016 (17.8%) and 2017 (19.3%), showed an
increasing trend by 1.7% and 3.2% respectively when compared to co-infected patients of 2015
(16.1). (Table 5). SSA had a prevalence of TB-HIV co-infection of approximately 41.2%
(Pennap et al., 2010) which was 2.4 times greater than the result of this study.
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Table 5: Prevalence of TB-HIV co-infection from 2012-2017

TB patients of each Year

HIV 2012 2013 2014 2015 2016 2017

status Males | Femal | Males | Female | Males | Femal | Males | Femal | Males | Femal | Males | Femal
N(%) | es N(%) |s N(%) | es N(%) | es es es

N(%) N(%) N(%) N(%)

Positive | 23 11 18 13 16 11 12 11 15 9 13 8
(67.6) | (32.4) | (58.1) | (41.9) | (59.3) | (40.7) | (52.2) | (47.8) | (62.5) | (37.5) | (61.9) | (38.1)
34(16.0 31(16.2 27(16.2 23(16.1 24(17.8 21(19.3

Negative | 108 71 94 66 81 59 79 41 65 46 54 34
(60.3) | (39.7) | (58.8) | (41.2) | (57.9) | (42.1) | (65.8) | (34.2) | (58.6) | (41.4) | (61.4) | (38.6)
179(84.0) 160(83.8) 140(83.8) 120(83.9) 110(82.2) 88(80.7

Total 131 82 112 79 97 70 91 52 80 55 67 42
(61.5) | (38.5) | (58.6) | (41.4) | (58.1) | (41.9) | (63.6) | (36.4) | (59.3) | (40.7) | (61.5) | (38.5)

Out of the TB-HIV co-infected patients 160(16.7, 36(22.5%) with proportion of males 20(20.6%)
to females16(25.4%), were PTB and 20(12.5%) with 12(12.4%) to 8(12.7) male to female
proportion were EPTB, respectively. Whereas, 518(64.9%) and 263(33.0%) were seronegative
PTB and Extra-PTB with 304(63.2%) to 214(67.5%) and 167(34.7%) to 96(30.3%) male to
female ratios respectively (Table 6). The results were much lower than 77.3% for PTB and 22.7%

for EPTB (Sebsibe and Takele, 2013).

Table 6: Distribution of PTB and EPTB among HIV seropositive and seronegative patients

Total TB patients Pulmonary TB Extra-pulmonary TB
HIV 3 1 B _ = RS s_| = s & | 3
S.8| TS| £ =S | EE| B =S| EE| B
Positive 97 63 160 20 16 36 12 8 20
60.6 39.4 16.7 20.6 254 22.5 12.4 12.7 12.5
Negative 481 317 798 304 214 518 167 96 263
60.3 39.7 83.3 63.2 67.5 67.4 34.7 30.3 34.2
Total 578 380 958 324 230 554 179 104 283
60.4 39.6 100 58.5 41.5 57.8 63.3 36.7 29.6

4.4. Smear result of pulmonary TB by HIV status

The high differences observed in the proportion of both smear-negative and smear-positive
pulmonary TB by HIV-status. Out of the PTB cases 554(57.8%), 255(32.0%) and 263(33.0%)
were sero-negative pulmonary smear-positive and smear-negative TB respectively. Of TB-HIV
co-infected PTB patients 36(22.5%), 22(14.0%), with proportion of males 13(13.4%) to females
9 (14.3%), had Smear positive TB and followed by 14(9.0%), with males 7(7.2%) and females
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7(11.1%) having 1:1 ratio, who had Smear negative TB (Table 7). The patients with SPPTB were
more likely to be HIV positive than those with SNPTB. But, according to Sebsibe and Takele
(2013), the greater prevalence of SNPTB (49.5%) were reported than SPPTB (27.8%).

Table 7: Prevalence of SPPTB and SNPTB among HIV seropositive and seronegative TB
patients

PTB
HIV status Smear positive Smear negative
Males Females Total Males Females Total
N (%) N (%) N (%) N (%) N (%) N (%)
Seronegative 162(33.7) 93(29.3) 255(32.0) 142(38.2) 121(38.2) 263(33.0)
Seropositive 13(13.4) 9(14.3) 22(14.0) 7(7.2) 7(11.1) 14(9.0)
Total 175(30.3) 102(26.8) 277(28.9) 149(25.8) 128(33.7) 277(28.9)

4.5. Prevalence of MDR-TB in The Study Area from 2012-2017

In this study, 12.6% of all TB cases were MDR-TB and it was almost equivalent to MDR-TB
cases of Africa and Ethiopia 16.7% for each, Kenya and South Africa 10.5% for each; but it was
slightly lower than MDR-TB cases of Global 23.1%, DR Congo 19.2%, Pakistan 20.2% and far
from Nigeria 29.3%, Bangladesh 30.6%, China 31.1%, Myanmar 32.1% and Somalia 55.7% in
2016 (Global TB report, 2017). 80(66.1%) of the MDR-TB cases were from the age category of
16-45 years old and followed by age groups of 46-64 with 27(22.3%), <15 with 8(6.6%) and >65
with 5.0%; and their male to female ratios of MDR-TB cases were 1.5:1, 1.7:1, 3:1 and 2:1
respectively (Table 8). This indicated that males were more affected by MDR-TB than females in
each age group and the highest frequency of MDR-TB was showed in the age group of 16-45

years of TB cases.

Table 8: Prevalence of MDR-TB by age and gender distribution

Age Total TB patients MDR-TB Patients (2012-2017)
Category Male N Female N Total N Male N Female N | Total N M: F
(%) (%) (%) (%) (%) (%) ratio
<15 70(67.3) | 34(32.7) 104(10.9) | 6(75.0) | 2(25.0) | 8(6.6) 31
16-45 314(59.1) | 217(40.9) 531(55.4) | 48(60.0) | 32(40.0) | 80(66.1) | 15:1
46-64 139(58.4) | 99(41.6) 238(24.8) | 17(63.0) | 10(37.0) | 27(22.3) |1.7:1
>65 55(64.7) | 30(35.3) 85(8.9) 466.7) | 2(333) | 6(5.0) 2.1
Total 578(60.3) | 380(39.7) | 958(100) | 75(13.0) | 46(12.1) | 121(12.6) | L6:1

21



In this study, the majority of MDR-TB cases 104(65.0%) with 1.6:1 a male to female ratio were
HIV seropositive and the rest 17(2.2%) were HIV seronegative TB cases with 1.4:1 a male to
female ratio. The prevalence of TB-HIV co-infection in MDR-TB cases (38%) (Table 9) was
higher than the prevalence in PTB (22.5%) and EPTB cases (12.5%).

Table 9: Prevalence of MDR-TB among the HIV positive and negative TB patients

HIV status Total TB Patients MDR-TB

Males N Females N | Total Males N | Females | Total

(%) (%) M: F (%) N (%) M: F ratio
Positive 97(60.6) 63(39.4) 160(1.5:1) 65(62.5) | 39(37.5) | 104(65.0),1.6:1
Negative 481(60.3) 317(39.7) 798(1.5:1) 10(58.8) | 7(41.2) 17(2.1),1.4:1
Total 578(60.4) 380(39.6) 958(1.5:1) 75(62.0) | 46(38.0) | 121(12.6),1.6:1

4.6. Treatment outcomes of TB at the study area from 2012-2017

The treatment outcomes of 958 tuberculosis cases are shown in Table 10. A successful treatment
outcome (treatment completed plus cured) was achieved in 843(88.0%) of the cases in this study.
Out of these, 510(60.5%), of which 308(60.4%) males and 202(39.6%) females were cured and
333(39.5%) consisting of 199(59.8%) males and 134(40.2%) females were treatment completed.
Whereas, only 33 treatment defaulters (28.7%), 16 deaths (4.9%),18 treatment failures (15.7%),
and 48 transferred out (41.7%) (to other clinics and health facilities) totally, 115 (12.0%) were

recorded from unsuccessful treated patients.

Among the six WHO Regions, the highest TSRs in 2015 were in the 92(91%) in Western Pacific
and Eastern Mediterranean Regions respectively. The lowest rates (76%) was in the Americas
probably due to high levels of loss to follow-up and missing data, and the European Region (due
to high rates of treatment failure and death, influenced by the high frequency of MDR-TB). Only
seven of the 30 high-TB burden countries reached or exceeded a 90% treatment success rate,
although the validity of treatment outcome data was not always ascertained. According to the
report on TB by Setegn Eshetie et al., 2018, the global TB treatment success in 2000 was 36%,
but significant improvement has been reported in 2015; nearly 60%; whereas, the WHO report in
2015 claims that Ethiopia has achieved 90%, but the report indicates the validity of treatment

outcome data remains in question and might not be the reflection of the reality and the report for

22



2016 was 83.7%. These are also the best indicators of significant improvement of the coverage

and treatment success rate shown in this study; 88%.

In this study, the highest death rate 5(31.3%), failure rate 5(27.8%), and defaulter rate 9(27.3%)
were recorded in the year 2012, 2013 and 2014 respectively. TB-HIV co-infection and drug
resistant TB have been proposed as factors contributing to unsuccessful treatment and limited
evaluation of treatment outcomes in resource-limited countries like Ethiopia were shown (Setegn
Eshetie et al., 2018). The treatment success rates of cured and treatment completed ones among
the years were within the lower range of 64(6.7%) in 2016 and 41(12.3%) in 2017 respectively;
whereas, the higher ranges were 131(25.7%) in 2012 for cured and 64(19.2%) in 2014 for
completed treatment (Table 10).

Table 10: Treatment outcomes of TB patients

'TB patients Treatment successful Treatment unsuccessful
Years Treatment Cured Transferred |Defaulted Died Failure
completed out
2012 Male 131 (61.5) 38 (64.4) 80 (61.1) 5 (55.6) 4 (57.1) 3 (60.0) 1 (50.0)
Female [82 (38.5) 21 (35.6) 51 (38.9) 4 (44.4) 3 (42.9) 2 (40.0) 1 (50.0)
Total  213(22.2) B9 (17.7) 131 (25.7) 9 (18.8) 7(21.2) 5 (31.3) 2 (11.1)
2013 |Male 112 (58.6) 36 (57.1) 61 (59.2) 7 (63.6) 3 (50.0) 2 (66.7) 3 (60.0)
Female [79 (41.4) 27 (42.9) 42 (40.8) 4 (36.4) 3 (50.0) 1 (33.3) 2 (40.0)
Total 191 (19.9) 63 (18.9) 103 (20.2) 11 (22.9) 6 (18.2) 3 (18.8) 5 (27.8)
2014 |Male 97 (58.1) 44 (68.8) 41 (53.9) 5 (50.0) 3 (33.3) 2 (50) 2 (50)
Female [70 (41.9) 20 (31.2) 35 (46.1) 5 (50.0) 6 (66.7) 2 (50) 2 (50)
Total 167 (17.4) 64 (19.2) 76 (14.9) 10 (20.8) 9 (27.3) 4 (25.0) 4 (22.2)
2015 |Male 91 (63.6) 31 (58.5) 52 (65.8) 5 (83.3) 2 (100.0) 0 (0.0) 1 (50)
Female [52 (36.4) 22 (41.5) 27 (34.2) 1 (16.7) 0 (0.0) 1 (100) 1 (50)
Total 143 (14.9) 53 (15.9) 79 (15.5) 6 (12.5) 2 (6.1) 1 (6.3) 2 (11.1)
2016 |Male 80 (59.2) 28 (52.8) 39 (60.9) 6 (66.7) 3 (75.0) 2 (100) 2 (66.7)
Female |55 (40.7) 25 (47.2) 25 (39.1) 3 (33.3) 1 (25.0) 0 (0.0) 1 (33.3)
Total 135 (14.1) 53 (15.9) 64 (6.7) 9 (18.8) 4 (12.1) 2 (12.5) 3 (16.7)
2017  Male 67 (61.5) 22 (53.7) 35 (61.4) 3 (100) 3 (60.0) 1 (100) 2 (50)
Female |42 (38.5) 19 (46.3) 22 (38.6) 0 (0.0) 2 (40.0) 0 (0.0) 2 (50)
Total 109 (11.5) 41 (12.3) 57 (11.2) 3 (6.3) 5 (15.2) 1(6.3) 2 (11.1)
Total |Male 578 (60.3) 199 (59.8) 308 (60.4) 31 (64.6) 18 (54.5) 10 (62.5) 11 (61.1)
Female (380 (39.7) 134 (40.2) 202 (39.6) 17 (35.4) 15 (45.5) 6 (37.5) 7 (38.9)
Total 958 (100) 333 (39.5) 510 (60.5) 48 (41.7) 33 (28.7) 16 (3.9) 18 (15.7)
Successful =843 (88.0) Unsuccessful =115 (12.0)

23




The TSR of TB cases at BMH was evaluated in terms of the national and global target (Table 11).
Accordingly, the treatment success was 88% which was similar to 82-92 success that included
Oromo(83%), Benshangul and S. Region(88%), Gambella(89%), Amara(84%), Afar(92%) in
2011(FMOH, 2014) and South-East Asia Region(88%), Ethiopia(89%), Rwanda and
Somalia(85%), Sudan(82%), Eastern Mediterranean Region(91%), Western Pacific Region(92%)
and Global(86%) in 2013 (Global TB report, 2015), but slightly greater than the 72%79% success
recorded at some sampling sites in various regions like Addis Ababa(72%), Tigray(79%) in 2011
and South Africa(78%), Region of the Americas(75%), European Region(76%) and African
Region(79%) in 2013 (Table 11).

Table 11: Trends of TSR of TB from the study area to national and global levels

Study area Study period TSR (%) Sources

Boru Meda 2017 88 This study
Benshangul 2011 88

S. Region 2011 88

Gambella 2011 89

Addis Ababa 2011 72

Afar 2011 92 FMoH, 2014

Amhara 2011 84

Oromia 2011 83

Tigray 2011 79

Somalia 2011 85

Ethiopia 2013 89 Global TB report, 2015
Ethiopia 2003-2016 83.7 Setegn Eshetie et al., 2018
Rwanda 2013 85

Sudan 2013 82

South Africa 2013 78

Eastern Mediterranean Region 2013 91

Region of the Americas 2013 75 Global TB report, 2015
European Region 2013 76

African Region 2013 79

Western Pacific Region 2013 92

South-East Asia Region 2013 88

Global 2013 86

The average national treatment success of TB from 2003-2016 was 83.7% (Setegn Eshetie et
al.,2018) and it was improved to 91% in 2017 (Daniel Gemechu Datiko et al., 2017). But, the
Global TB report estimated the Ethiopian treatment success at 87%, in comparison to the global
success of 83% in 2015 (Global TB report, 2017). This showed that the TSR among patients in
this study was in better improvement. This might be due to the measures being taken in the

implementation of DOTS and increasing efforts made in the screening of TB patients for HIV
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and imitation of antiretroviral therapy. But, the achievement of TSR should be further improved
by accelerated monitoring and close follow up against defaulter patients from the site and transfer

out.
4.7. Treatment outcome by HIV status

The TSR of TB-HIV co-infection at BMH was shown in Table 12. Treatment result were
obtained from 798(83.3) HIV seronegative and 160(16.7) seropositive TB patients. Among all
HIV seropositive cases, 83.1% were successfully treated, of which 78(48.8) were cured and
55(34.4) were treatment completed; 16.9% were unsuccessfully treated, of which 5(3.1) were
failed, 9(5.6) were transferred out, 8(5.0) were defaulted and 11(1.5) were died. Whereas, among
HIV seronegative cases, 89% were successfully treated, of which 432(54.1) were cured and
278(34.8) were treatment completed; 11% were unsuccessfully treated, of which 13(1.6) were
failed, 39(4.9) were transferred out, 25(3.1) were defaulted and 5(3.1) were died. This showed
that the HIV seropositive status was associated with a higher frequency of default, failure,
transfer out and die cases; i.e., the higher treatment failure rate 16.9% from HIV-seropositive
patients was shown than treatment failure rate of seronegative TB patients (11%) (Table 12). The
TSR of TB/HIV co-infection in this study (83.1%) was much higher and improved than the 2013
treatment successes of different countries and WHO regions like Ethiopia %, Rwanda 76%,
South Sudan 62%, South Africa 76%, Eastern Mediterranean Region 60%, Region of the
Americans 53%, European Region 47%, African Region 70%, Western Pacific Region 73%,
South-East Asia Region 74% and Global 69% (Global TB report, 2015).

Table 12: Treatment outcomes of HIV seronegtive and seropositive

Treatment Responses Total TB patients
HIV* HIV-
Male Female Total (M: F) Male Female Total (M: F)
N (%) N (%) N (%) N (%)
Treatment completed 37(67.3) 18(32.7) 55(34.4),2.1:1 162(58.3) 116(41.7) 278(34.8),1.4:1
Cured 47(60.3) 31(39.7) 78(48.8),1.5:1 261(60.4) 171(39.6) 432(54.1),1.5:1
Failed 4(80.0) 1(20.0) 5(3.1),4:1 11(84.6) 2(15.4) 13(1.6),5.5:1
Transferred out 3(33.3) 6(66.7) 9(5.6),1:2 28(71.8) 11(28.2) 39(4.9),2.5:1
Defaulted 4(50.0) 4(50.0) 8(5.0),1:1 13(52.0) 12(48) 25(3.1),1.1:1
Died 2(40.0) 3(60.0) 5(3.1),1:1.5 6(54.5) 5(45.5) 11(1.5),1.2:1
Total 97(60.6) 63(39.4) 160(16.7),1.5:1 481(60.3) 317(39.7) 798(83.3),1.5:1
Treatment Success 83.1% Treatment Success 89%
Unsuccessful Treatment 16.9% Unsuccessful Treatment 11%

Note: N=number M: F=male to female ratio HIV*=HIV seropositive HIV-=HIV seronegative
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The TSR of seropositive PTB in this study was three forth (75%) of unsuccessful treatment of
seropositive PTB (25%); whereas, TSR of seronegative PTB was (89%) and (11%) was
unsuccessful treatment of seronegative PTB. The treatment success and unsuccessful treatment of
seronegative and seropositive PTB and EPTB were almost proportional with 1:1 ratio
respectively; i.e. the ratio of treatment success of seropositive PTB to seropositive EPTB is
75%:75% or (1:1) and the same is true for the ratio of seronegative PTB seronegative EPTB
89%:89.7% or 1:1. Whereas, the ratio of unsuccessful treatment of seropositive PTB to
seropositive EPTB was 25%:25% or (1:1) and the same was true for the ratio of unsuccessful

treatment of seronegative PTB to seronegative EPTB 11%:10.3% or 1:1 (Table 14).

Table 13: Treatment outcomes of seronegative and seropositive TB among PTB and EPTB patients

Treatment PTB EPTB
Responses HIV*® N (%) HIV- N (%) HIV*® N (%) HIV- N (%)

Male Female | Male Female Male Female | Male Female
Treatment completed | 5(62.5) | 3(37.5) | 92(56.8) 70(43.2) 3(60.0) | 2(40.0) | 67(60.4) 44(39.6)
Cured 11(57.9) | 8(42.1) | 170(56.9) | 129(43.1) | 6(60.0) | 4(40.0) | 86(68.8) | 39(31.2)
Failed 1(100) 0(0.0) 9(100) 0(0.0) 1(100) 0(0.0) 2(66.7) 1(33.3)
Transferred out 1(75.0) | 3(25.0) | 17(63.0) | 10(37.0) | 0(0.0) | 2(100) | 9(90.0) 1(10.0)
Defaulted 1(33.3) | 2(66.7) | 10(90.9) | 1(9.1) 2(100) | 0(0.0) | 3(21.9) 11(78.6)
Died 19(100) | 0(0.0) 6(60.0) 4(40.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Total TB patients | 20(6.2) | 16(44.4) | 304(58.7) | 214(41.3) | 12(60.0) | 8(40.0) | 167(63.5) | 96(36.5)
Total 36(6.5%) 518(93.5%) 20(7.1%) 263(92.9%)
T/Success 27=75% 461=89% 15=75% 236=89.7%
T/Unsuccessful 9=25% 51=11% 5=25% 27=10.3%

Note: HIV* =HIV seropositive HIV-=HIV seronegative PTB= pulmonary tuberculosis EPTB =extra-pulmonary tuberculosis

The successful treatment among smear-negative HIV seropositive patients was 11(78.6) and
16(72.7) among smear-positive HIV seropositive TB patients. In this study, sputum smear
positive HIV seropositive TB patients (27.3%) had a higher probability of unsuccessful treatment
than smear-negative HIV seropositive TB patients (21.4%). The successful treatment among
smear-negative HIV seronegative patients was also 229(87.1) and 232(91.0) among smear
positive HIV seronegative TB patients. Sputum smear-negative seronegative TB patients (12.9%)
had a high probability of unsuccessful treatment than smear-positive HIV seronegative TB
patients (9.0%) (Table 15).
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Table 14: Treatment success by HIV serostatus and sputum smearstatus

HIV serostatus | Treatment outcome Total, N (%)
Smear Unsuccessful, N (%) Successful, N (%)

Negative 34(12.9) 229(87.1) 263(94.9)
Negative Positive 3(21.4) 11(78.6) 14(5.1)

Total 37(13.4) 240(86.6) 277(50.0)

Negative 23(9.0) 232(91.0) 255(92.1)
Positive Positive 6(27.3) 16(72.7) 22(7.9)

Total 29(10.5) 248(89.5) 277(50.0)

As the data indicated in Table 16, the treatment success of MDR-TB with seropositive TB
patients was 87.5% with 47.1% cured and 40.4% treatment completed patients. Unsuccessful
treatment 12.5% also was due to 3.8% deaths, 2.9% treatment failures, defaulters and transfer
outs for each. Among MDR-TB seronegative TB patients, 76.5% was successfully treated with
47.1% cured and 29.4% completed treatment; and unsuccessful treatment was 23.5% with 5.9%
deaths and treatment failures for each, 0% defaulters and 11.8% transfer outs. The total treatment
success of MDR-TB was 86% and 14% unsuccessfully treated. In the 2014 cohort, the treatment
success rate was highest in the WHO Eastern Mediterranean Region (65%) and lowest in the
WHO Region of the Americas (46%) (Global TB report, 2017) and still, the treatment success of
MDR-TB in this study remained very high 86%. In contrast, this report showed that the treatment
failure was highest in the WHO European Region (13%), and the death rate was highest in the
WHO African and South-East Asia regions (20%) and Loss to defaulters was highest in the WHO
Region of the Americas (21%) (Global TB report, 2017) and relatively these items were lowered
in this study (Table 16). This might be due to the presence of high effort.

Table 15: Treatment outcomes of MDR-TB patients

Treatment Responses MDR-TB

HIV* N (%) HIV- N (%)

Male Female Total Male Female Total
Treatment completed 29(69.0) 13(31.0) 42(40.4) 3(60.0) 2(40.0) 5(29.4)
Cured 30(61.2) 19(38.8) 49(47.1) 5(62.5) 3(37.5) 8(47.1)
Failed 2(66.7) 1(33.3) 3(2.9) 0(0.0) 1(100) 1(5.9)
Transferred out 2(66.7) 1(33.3) 3(2.9) 2(100) 0(0.0) 2(11.8)
Defaulted 1(33.3) 2(66.7) 3(2.9) 0(0.0) 0(0.0) 0(0.0)
Died 1(25.0) 3(75.0) 4(3.8) 0(0.0) 1(100) 1(5.9)
Total TB patients 65(62.5) 39(37.5) 104(86.0) 10(58.8) 7(41.2) 17(14.0)
Successful Treatment 87.5% Successful Treatment 76.5%
Unsuccessful Treatment 12.5% Unsuccessful Treatment 23.5%

Total treatment success (104) =86% and unsuccessful treatment (17) =14%

Note: HIV* = HIV seropositive, HIV-=HIV seronegative, MDR-TB=Multidrug resistance TB
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The TSR of MDR-TB case at BMH (86%) was shown comparatively with the 2013 national and
global targets. Accordingly, the treatment success was 86% which was nearly similar to Ethiopia
83% and Rwanda 98% success and highly greater than the 48%-62% success recorded at some
sampling countries including Sudan 62%, South Africa 49%, South-East Asia Region 48%,
Eastern Mediterranean Region 65%, Region of the Americas 57%, European Region 49%,
African Region 53%, Western Pacific Region 51% and Global 50% (Global TB report 2015).
Treatment success in 2014 was also less than 50% in China, India, Peru, the Philippines and
Ukraine, due to high death rates 21% in India and Ukraine (17%), high rates of treatment failure
in Ukraine (18%) and loss to follow-up or missing data (Global TB report, 2017). From the same
report, by 2016, 35 countries, mostly in Africa and Asia, reported having used shorter MDR-TB
regimens and achieved high treatment success rates (87-90%) in selected MDR-TB patients and
a standardized shorter MDR-TB regimen is recommended by WHO subject to eligibility criteria
(Global TB report, 2017).

4.8. Limitation of the study

The study was limited to secondary data from recorded documents in the hospital between
20122017 about trends in prevalence of TB and TB/HIV co-infections. Also, some demographic
characteristics were not being completely filled on the registration books while it is filling by
technicians; shortage of related studies in the area and there was shortage of time encountered by

investigator.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusion

In this study, among 958 TB patients registered in the last six years at Boru Meda Hospital
between January 2012 and December 2017, 57.8% cases were PTB, 29.6% EPTB and 12.6%
were MDR-TB patients. The highest prevalence rate of TB was registered in the year 2012 and
the lowest was in 2017 which showed a declined trend. New cases were 85.5% and 14.5% were
previously treated TB patients. The (CDR), 32.2% was much lower than the data obtained from
Global TB report 2015.

All TB patients were tested for HIV infection and 16.7% were seropositive patients. The trend in
prevalence of TB-HIV co-infection increased from year to year. The prevalence of MDR-TB was
12.6%, almost equivalent to MDR-TB cases of Africa and Ethiopia in 2016; but, slightly lower
than international MDR-TB cases. The study indicated that males were more affected TB,
TBHIV co-infection and MDR-TB in each age group and the highest frequency of these diseases

were showed in the age group of 16-45 years.

Improvement of treatment success was shown in this study (88.0%). TB-HIV co-infection and
drug resistant TB have been proposed as factors contributing to unsuccessful treatment and

limited evaluation of treatment outcomes. The treatment success of MDR-TB was 86%.
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5.2 Recommendation

Based on the findings of this study the researcher suggests the following recommendations:
1. The case detection rate (32.2%) was much lower. Hence, some measures on poor quality of

diagnosis and co-existence of TB-HIV co-infection should be taken to reach at the next
reference point of CDR (82.3%) in 2020.

2. So, the student researcher recommended the hospital to have modern documentation system
with full history of patients.

3. Residence, marital status, educational back grounds, CD4 of patients and others factors
associated with TB, TB-HIV co-infection and MDR-TB were not identified in this study.
Therefore, they need further investigation.

4. Prevalence of TB-HIV coinfection showed an increasing trend from year to year and it is
recommended that high attention and collaborative activities could be taken to create
awareness on associated factors, ways of transmission and prevention of the disease in the

study area.

30



6. References

Alemu Fanosie, Baye Gelaw, Belay Tessema, Wogahta Tesfay, Aschalew Admasu and Gashaw
Yitayew (2016). Mycobacterium tuberculosis complex and HIV co-infection among extra
pulmonary tuberculosis suspected cases at the University of Gondar Hospital,
Northwestern Ethiopia. PL0S one, 11(3):150-646.

Alison, D., Jonathan, E. and Kevin, M. (2001). Preventing opportunistic infections among human
immunodeficiency virus-infected adults in African countries. Am. J. Trop. Med. Hyg.
65(6): 810-821

Antonucci, G., Girardi, E. and Raviglione, M. (2004). Risk factors for tuberculosis in HIV-
infected persons. A prospective co-hurt study. Gruppo Italiano di studio Tubercolosie
(GISTA). JAM.A. 274:143-148.

Bass, J.B., Farer, L.S., and Hopewell, P.C. (1990). Diagnostic standards and classification of
tuberculosis. Am. Rev. Respir. Dis. 142 (3):725-35.

Blumberg, H.M., Leonard, M.K., Leonard, M.K. and Jasmer, R.M. (2005). Update on the
treatment of tuberculosis and latent tuberculosis infection. J.A.M.A. 293: 2776-2784.
Cailhol, J., Decludt, B., and Che, D. (2005). Socio-demographic factors that contribute to the
development of extra-pulmonary tuberculosis was identified. J. Clin. Epidemiol. 58:1066-

1071.

Christopher, D.D., Scheele, S., Dolin, P., Pathania, V. and Raviglione, M.C. (1999): Global
burden of tuberculosis. J. Am. Med. Assoc. 282: 677-686.

Coker, R., McKee, M., Atun, R., Dimitrova, D., Dodo nova, E. and Drobniewski, F. (2006).

Risk factors for pulmonary tuberculosis in Russia: A case-control study. Br. J. Med. 332:

85-87.

Corbett, E.L., Watt, C.J., Walker, N., Maher, D., Williams, B.G., Raviglione, M.C. and Daye, C.
(2003). The growing burden of tuberculosis: Global trends and interactions with the HIV
epidemic. Arch. Intern. Med. 163:1009-1021.

Dale, J. W., Bothamley, G. H., Drobniewski, F., Gillespie, S. H., McHugh, T. D. and Pitman, R.
(2005). Origins and properties of mycobacterium tuberculosis isolates in London. J.M.M.
54:575-582.

Daniel Gemechu Datiko, Mohammed Ahmed Yassin, Theobald, S., Blok, L., Suvanand,

31



S., Creswell, J. and Cuevas, L. (2017). Health extension workers improve tuberculosis
case finding and treatment outcome in Ethiopia: a large-scale implementation study.
B.M.J. 2(4): 390.

Dereje Abate, Bineyam Taye, Mohammed Abseno and Sibhatu Biadgilign (2012). Epidemiology
of anti-tuberculosis drug resistance patterns and trends in tuberculosis referral hospital in
Addis Ababa, Ethiopia. BMC Research Notes, 5:462.

Dye, C., Lonnroth, K., Jaramillo., Williams, G. and Raviglione, M. (2009). Trends in tuberculosis
incidence and their determinants in 134 countries. Bull World Health Organ. 87(9):683-
91.

Fantahun Biadglegne, Rudolf, A.C. and Sack, U. (2014). A first in sight in to high prevalence of
undiagnosed smear negative pulmonary tuberculosis in Northern Ethiopia Persons:
Implications for greater investment and quality control. PLOS one, 9(9): 106-869.

FMoH (2008). Tuberculosis, Leprosy and TB/HIV prevention and control programme manual.
Addis Ababa, Ethiopia,4™ edition.

FMoH (2009). Guideline for program and clinical management of drug resistant tuberculosis,
FMOH, Addis Ababa, Ethiopia, 5th edition. Incidence and their determinants in 134
countries. Bull World Health Organ.

FMoH (2011). First Ethiopian National Population-Based tuberculosis prevalence survey, Addis
Ababa, Ethiopia.

FMoH (2014). Evaluating the National tuberculosis control program: Challenges and ways
forward.

FMoH (2016). National comprehensive tuberculosis, leprosy and TB/HIV training manual for
health care worker in Ethiopia. Addis Ababa.

Fostensteien, F. and Grange, J.M. (1991): Tuberculosis and the acquired immune deficiency syn
drome. J. Appl. Bacteriol. 71:19-30.

Garrait, V., Cardranel, J., Esvant, H., Herry, ., Morinet, P. and Mayaud, C. (1997). Tuberculosis
generates a microenvironment enhancing the productive infection of local lymphocytes
by HIV. J. Immunol. 159(6): 2824-30.

Gemeda Abebe, Ketema Abdissa, Alemseged Abdissa, Ludwig Apers, Mulualem Agonafir,
Bouke, C. and Colebunders, R. (2012). “Relatively low primary drug resistant

tuberculosis in southwestern Ethiopia,” BMC Research Notes, 5:225.

32



Global TB Report (2010). On Surveillance and Response. Geneva. http://www.who.int/tb/
publications/2010/978924599191/en/index.htm/.

Global TB report (2014). Geneva: World Health Organization; http://www.who.int
[tb/publications/global report/en/. Accessed 17 April 2017.

Global TB report (2015). Geneva: WHO. Available from: http://apps.who.int/iris/bitstream/
10665/191102/1/9789241565059 _eng.pdf. Accessed 29 June 2018.

Global TB report (2015). Tuberculosis epidemiology, prevention and control, economics, MDR
and annual report.

Global TB report (2016). Switzerland: WHO. Available from: htt://www.who.int.

Global TB report (2017). France: WHO. Available from: https://creativecommons.org /licenses
/by-nc- sa/3.0/igo). Accessed 07 July 2018.

Gothi, D. and Joshi, J.M. (2004). Clinical and laboratory observations tuberculosis at a Mumbai
(India) clinic. Postgrad. Med. J. 80:97-100.

Glynn, J.R., Crampin. A.C., Ngwira, B.M.M. and Mawaungulu, F.D. (2004): Trends in
tuberculosis and the influence of HIV infection in northern Malawi, 1988-2001. AIDS.
18:14591463

Haileyesus Getahun, Gunneberg, C., Granich, R. and Nunn, P. (2010). HIV infection associated
tuberculosis: the epidemiology and the response. Clin. Infect. Dis. 50(3): 201-207.

Harries, A.D., Hargreaves, N.J., Kwanjana, J.H. and Salaniponi, F.M. (2001). Clinical diagnosis
of smear-negative pulmonary tuberculosis: an audit of diagnostic practice in hospitals in
Malawi. Int. J. Tuberc. Lung. Dis. 5(12):1143-1147

Harries, A.D., Hargreaves, N.J., Chimzizi, R. and Salaniponi, F.M. (2002). Highly active
antiretroviral therapy and Tuberculosis control in Africa: Synergies and potential. Bull
World Organ. 80(6): 464-470.

JCDR (2015). Published on line 2015 Nov.1.Doc 107860/J Clin DiRes/2015/140246793Jenkins

Jemberu Alemu, Gezahegne Mamo, Venkataramana Kandi, and Mahendra Pal (2017).
“Prevalence of tuberculosis in Gambella Regional Hospital, Southwest Ethiopia: A
retrospective study to assess the progress towards Millennium Development Goals for
tuberculosis (2006-2015).” Am. J. Public. Health. Res. 5(1): 6-11.

Jenkins A. (1998). In: Davies PDO clinical tuberculosis Second edition. Chapman and Hall. Lon
don, 69-79.


http://www.who.int/tb/
http://www.who.int/tb%20/
http://www.who.int/tb%20/
http://apps.who.int/iris/bitstream/
http://apps.who.int/iris/bitstream/
http://apps.who.int/iris/bitstream/
http://apps.who.int/iris/bitstream/10665/191102/1/9789241565059_eng.pdf
http://apps.who.int/iris/bitstream/10665/191102/1/9789241565059_eng.pdf
https://creativecommons.org/licenses/by-nc-
https://creativecommons.org/licenses/by-nc-
https://creativecommons.org/licenses/by-nc-
https://www.ncbi.nlm.nih.gov/pubmed/11769773
https://www.ncbi.nlm.nih.gov/pubmed/11769773
https://www.ncbi.nlm.nih.gov/pubmed/11769773

Johnson, J.L. and Ellner, J.J. (2006). Tuberculosis and atypical mycobacterial infection. In:
Tropical in factious disease, principles, pathogenesis and practice, Guerrant RL, Walker
DH, Weller PF; 2"%dn, Churchill living stone, PP 394.

Katoch, V.M. (2004). Newer diagnostic techniques for tuberculosis. Indian. J. Med. Res. 120(4):
418- 28.

Korenromp, E.L., Scano, F., Williams, B.G., Dye, C. and Nunn, P. (2003). Effects of human
immune defiance virus infection on recurrence of tuberculosis after rifampicin-based
treatment: Analytical review. Clin. Infect. Dis. 37:101-112.

Mukherjee, J.S., Rich, M.L., Socci, A.R., Joseph, J.K., Vird, F.A., Shin, S.S., Furin, J.J., Becerra,
M.C., Barry, D.J., Kim, J.Y., Bayona, J., Farmer, P., Smith, Fawzi, M.C. and Seung, K.J.
(2004): Programmes and principles in treatment of multi drug resistant tuberculosis.
Lancet. 363(9407):474-81.

Pal, M., Zenebe, N. and Rahman, M.T. (2014). Growing significance of mycobacterium bovis in
human health. Microbes and Health, 3: 21-34.

Patel, S., Parsyan, A. E., Gunn, J., Barry, M. A., Reed, C., Sharnprapai, S. and Horsburgh C. R,
Jr. (2007). Risk of progression to active tuberculosis among foreign-born persons with la
tent tuberculosis. Chest. 131:1811-1816.

Pennap, G., Makpa, S., Ogbu, S. (2010). Sero-prevalence of HIV infection among tuberculosis
patients in a rural tuberculosis referral clinic in northern Nigeria. Pan Afr Med J. 5: 22

Preiser, W. & Korsman, S. 2007. HIV testing, in HIV Medicine, edited by Hoffmann C.
Rockstroh JK & Kamps BS. 15" edition. Paris: 41-54.

Raviglione, M.C. and O’Brien, R.J. (2001). Mycobacterium tuberculosis disease. In Harrison’s
principle of internal medicine, Wald EB, Hauser SL, Fauci AS, Long DL, Jameson JL,
Kasper DL (editions); fifth edition, McGraw-Hill, New York. PP. 515-526.

Reid, Al., Scano, F., Getahun, H., Williams, B., Dye, C., Nunn, P., De, Cock, K.M., Hankins,
C., Miller, B., Castro, K.G. and Raviglione, M.C. (2006). Towards universal access to
HIV prevention, treatment, care and support: the role of tuberculosis/HIV collaboration.
Lancet. Infect. Dis. 6: 483-95

Sebsibe Tadesse, Takele Tadesse. (2013). HIV co-infection among tuberculosis patients in
Dabat, northwest Ethiopia. J. Infect. Dis. Immun. 5(3):29-32

34


https://www.ncbi.nlm.nih.gov/pubmed/14962530
https://www.ncbi.nlm.nih.gov/pubmed/14962530
https://www.ncbi.nlm.nih.gov/pubmed/14962530
https://www.ncbi.nlm.nih.gov/pubmed/14962530
https://www.ncbi.nlm.nih.gov/pubmed/14962530

Setegn Eshetie, Mucheye Gizachew, Animut Alebel and Dick van Soolingen (2018).
Tuberculosis treatment outcomes in Ethiopia from 2003 to 2016, and impact of HIV co-
infection and prior drug exposure: A systematic review and meta-analysis. PLoS ONE,
13(3): 194675.

Sharma, S.K. and Mohan, A. (2004): Extra-pulmonary tuberculosis. Indian J. Med. Res.

120:316-353.

Sinder, G.L. (1997): Tuberculosis then and now: a personal perspective on the last 50 years. Ann.
Intern. Med. 126(3): 237-243.

Steingart, K.R., Henry, M., Ng., Hopewell, P.C., Ramsay, A., Cunningham, J. and Urbanczyk
(2006). Fluorescence verses conventional sputum smear microscopy for tuberculosis. A
systematic review. Lancet. Infect. Dis. 6:570-581.

Volmink, J., Matchaba, P. and Garner, P. (2000). Directly Observed Therapy and treatment ad
herence. Lancet. S355: 1345-1350.

Wandwalo, E., Kapalata, N., Egwaga, S. and Morkve, O. (2005). Effectiveness of community
based directly treatment for tuberculosis in an urban setting in Tanzania: Randomized
Controlled Trial. IJTLD. 8: 1248-1254.

Wikipedia website, https://en.wikipedia.org/wiki/Millennium_Development_Goals. Accessed
on 24 May 2018.

WHO. (2001). Guideline for using HIV testing technologies in surveillance; selection evaluation
and implementation. Geneva, Switzerland.

WHO. (2005). Global tuberculosis control surveillance, planning, financing. WHO Report.
WHO/HTM/ TB/2005.349. World Health Organization, Geneva, Switzerland.

WHO. (2006). Global Tuberculosis Control. Geneva, Switzerland. http://apps.who.int/iris /bit
stream /10665/144567/1/9241563141 en g.pdf.

WHO. (2009). Global tuberculosis control epidemiology, strategy, financing. WHO/HTM/TB/
411, World Health Organization, Geneva, Switzerland.

WHO. (2003). Global tuberculosis control: WHO/CDS/TB/2003.320. Geneva, Switzerland.

WHO. (2004). International policy on collaborative TB/HIV activities. http://www.unaids.org
/globalreport/Global_report.htm.

WHO. (2007). Global tuberculosis control surveillance, planning, financing. WHO report.
http://lwww.who.int/tb/publications/global report.

35


https://en.wikipedia.org/wiki/Millennium_Development_Goals
http://apps.who/
http://www.unaids.org/globalreport/Global_report.htm
http://www.unaids.org/globalreport/Global_report.htm
http://www.unaids.org/globalreport/Global_report.htm

WHO. (2008). Global tuberculosis control: surveillance, planning, financing. WHO/HTM/
TB/2008.393. Geneva, Switzerland: WHO, 2008.

WHO. (2010). Regional Office for Africa. Analytical summary for tuberculosis- AHO.html.

WHO. (2013). Global Tuberculosis report, 2013. Geneva: WHO. Available from: http://apps.
who.int/iris/bitstream/10665/91355/1/9789241564656_eng.pdf. Accessed 16 June 2018.

WHO. (2014). Global tuberculosis report. World Health Organization, Switzerland. Pp.1-147.

WHO. (2015). Global tuberculosis report 2015. Geneva: World Health Organization.

36



7. Declaration

I, the undersigned, declare that this Thesis is my original work and all source materials used are
duly acknowledged.

Name Yimam Muhye Endris

Signature

Date

37



8. Statement of supervisor(s)

This Thesis has been approved for submission to the Department of Zoological Sciences for
public defense.

Name Hassen Mamo (PhD)

Signature Date

38



