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Abstract

Tuberculosis (TB) is an illness that is caused by a bacterium known as Mycobacterium
Tuberclosis and mainly affects the lungs, but sometimes can affect other parts of the body .
An alarming epidemic is far-reaching across the developing world aggravated by coinfection
with HIV. This study was based on a health retrospective analysis of TB, and TB/HIV co-
infection cases and TB treatment outcome from outpatients at Batu Sher hospital and Health
Center, Oromia Regional State, Southern Ethiopia from 2014 until 2019, a total of 808 TB cases
were recorded over the study period: 51.36% males and most affected age group were 25-34
years. TB infection and TB/HIV co-infection had shown slight falls and rises over the study
period and recorded cases in 2019 were higher or equal to that of 2014 that necessitate to much
effort to reduce infection. The overall treatment success was found to be 74.4% for TB patients
during treatment and 66.4% for TB/HIV co infection during treatment which was closer to target
set by WHO (2015). ART coverage of the study was 52.57%, which is lower than 100% targeted
by WHO, (2015). More attention should be given and appropriate measures should be taken to
reduce the infection of TB and TB/HIV co-infection, to further improve treatment success and

ART coverage.

Key words: ART coverage, Mycobacterium tuberculosis treatment outcome, trend.
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1. INTRODUCTION
1.1 Background of the study

Tuberculosis (TB) is an ancient infectious disease caused primarily by Mycobacterium
tuberculosis, Van Soolomgen (2001).Despite that TB burden has been declined in the past 20
years in the globe, currently TB is the leading cause of death from single infectious agent
above HIV/AIDS. Globally in 2018, there were an estimated 10 million incident TB cases, 1.5
million deaths from TB, and 0.5 million people with drug resistant TB. In addition, 8.6% of TB
cases in the world were living with HIV, of whom 72% were in Africa, WHO (2019).

TB and HIV co-infections are associated with special diagnostic and therapeutic challenges
and constitute a huge burden on the healthcare systems of developing countries such as
Ethiopia.(FMOH, 2021). A person infected with M. Tuberculosis has a 10% risk of
developing TB disease during their lifetime, but for people co-infected with both M.
tuberculosis and HIV, the annual risk of developing active TB disease exceeds 10%(Macperson
et al, 2020). The complication of treatment outcomes of both diseases due to the TB/HIV co-
infection results particularly from the concomitant use of anti-retroviral treatment (ART) and
the intensive phase of TB treatment; in addition, it leads to drug—drug interactions, side effects
of multiple drugs, increased pill burden, decreased adherence, and the development of higher

rates of drug-resistant organisms because of the combination of these factors.

Ethiopia, a country with population size of 109 millionsis among the 30 high burden countries
for TB, TB/HIV and MDR-TB. By 2018, the estimated total TB incident, notified TB cases and
TB mortality in Ethiopia was 165,000, 114,233 and 24,000, respectively (CSA and ICF, 2018)
Ethiopia is one of the developing countries with a high burden of TB/HIV co-infections. An
Ethiopia National TB/HIV Sentinel Surveillance report showed that the prevalence of HIV
among TB patients was 20%.(FMOH, 2011-2012)Although both TB and HIV infections are
preventable, the global burden of TB has increased since the epidemic of HIV/AIDS as it
increases both new TB infections and latent TB, causing active TB as a result of compromised
immunity in HIV/AIDS patients(Corbett EL, 2011-2012). The mortality and morbidity of
patients with this co-infection is also high compared to isolated infections with TB or
HIV.(Merce, 2018).

Among the main indicators for TB program performance are TB case finding, notification, and
treatment outcome (FMOH, 2017). There, this study was designed to analyze trends of TB and
Tb-HIV coinfections among patients at Sher Hospital and Batu Health Center from 2014-
2019” so that can provide important information to design and take appropriate measures

against the spread of the infections.
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1.2. Statement of the Problem
The problem of HIV and TB has greatly affected the whole world economically, as the

government has to develop many programs to fight the spread of the disease. The impact of
HIV on TB differs according to different countries, depending on the total population of
HIV/AIDS has greatly uplifted the TB statistics. Though anti-retroviral therapy is used in
certain cases, the use of condoms and education continues — this problem still exists and
appears to be increasing gradually.
Tuberculosis (TB) is a leading killer among people living with human immunodeficiency virus
(HIV). At least one in four deaths among people living with HIV can be attributed to TB, and
many of these deaths occur in resource-limited settings, WHO (2014).
Ethiopia has adopted the WHO Stop TB strategy, which is reflected in Ethiopia’s
various policy documents and many implementation guidelines, for example: HSDP 1V, the
National TB and Leprosy Strategic Plan 2011-2015 and the TB/Leprosy, MDR TB(Multi
Drug Resistant Tuberculosis) MTB(Mycobacterium Tuberculosis),TB/HIV, DOTS(Directly
Observed Therapy, Short-course) Community-based TB Care implementation, and TB
infection control guidelines, WHO (2015).
TB treatment has different outcomes TB and HIV confection can have different trends in
different countries or regions in a country which should be elucidated via scientific research.
Such studies have been carried out in different countries and some regions of Ethiopia.
Accordingly, Getahun et al (2013) reported 18.1% cure and 64.4% completed treatment for TB
patients in enrolled in DOTS program in government owned health centres over the course of
five consecutive years in Addis Ababa. Endris et al (2014) indicated 417 TB patients were
registered at DOTS clinic of Enfraz Health Center (Northwest Ethiopia) of which 17 were
transferred and 379 (94.8%) of the remaining 400 TB patients had successful treatment
outcome (302 treatment completed and 77 cured).
The authors also added that the TB-HIV confection was 24/206 (11.7%). Ayele and Nenko
(2015) investigated the treatment outcomes of 3722 patients at four selected health facilities of
Gedeo Zone, Southern Ethiopia from September 2009 to August 2014 and reported 1042
(28%) cured, 1431(38.45%), treatment completed, 197 treatment defaulters (5.29%), 161
deaths (4.33%), 12 treatment failures (0.32%) and 879 cases transferred out (23.62%) to other
health facilities. Wondale et al (2017) reported increase in some years and decreases in other
years in number of TB patients with over all 154 (13.1) cured and 714 (60.9) treatment
completed patients from 1172 TB patients registered at at Jinka General Hospital, southern
Ethiopia, from July 2004— June 2014. Alemu and Gutema (2019) reported a decline in the
magnitude of TB from 2012 to 2014, a rise in 2015 but again a decline in 2016 in Awi Zone,
2|Page



Northwest Ethiopia based on data obtained from Awi Zonal Health Department Health
Management Information System (HMIS) database and TB program unit. Fentie et al (2020)
reported 11.9% HIV positive, 238(67.6%) complete treatment, and 95(27%) cure among 352
patients with tuberculosis registered at public primary healthcare facility in Addis Ababa
(central Ethiopia) from July 2014 to July 2018.

The studies showed irregularities in the number of TB patients registered at the health facilities
in most cases with various treatment outcomes that could be associated with some factors that
need to be carefully investigated.

As no study was conducted in retrospective analysis of trends of TB and Tb-HIV coinfections
among patients at Batu Sher Hospital and Health Center, these study was initiated to analyze

these from 2014-2019 at the study area
1.3. Objectives of the study

1.3.1. General objective of the study
v To investigate the trends of TB infection, TB/HIV co-infection and treatment outcomes
among patients diagnosed at Batu Hospital and health centre from 2014 - 2019
1.3.2. Specific objectives of the study

v To determine the yearly TB infection, TB/HIV co-infection with respect to age and sex
and TB treatment outcomes among TB patients registered at Batu Sher Hospital and
Health center from 2014 - 2019

v To determine the trends of TB and TB/HIV co-infections among patients diagnosed at
Batu Sher Hospital and Health center from 2014 - 2019

1.4. The scope of the study
The research focused only on retrospective analysis of prevalence HIV and TB among patients

diagnosed at Batu Town Administration Sher Hospital and Health centre, which is found in

East Shewa Zone, Oromia Regional State from 2014 - 2019.

1.5. Limitation of the study

Time constraint, uncooperativeness of some office members during collecting the recorded
data from source documents, Due COVID-19 prevalence it was difficult to get hard copy and
soft copy of recorded documents and identify clearly the patient’s profile, member of Batu
Hospital and health centre officers were always too busy. Even though different efforts were
made, there were faced some challenges while doing this study. Furthermore, some were not as

such willing to give or to explain the patients’ document.

1.6. Significance of the study
The significance of this study laid in its ability to show the actual representation of

retrospective level of TB and HIV patients in the year of 2014-2019 in East Shewa Zone
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specifically, Batu Town Administration Sher Hospital and Health centres. It may provide
important information to the national and local policy makers and program designers so that
they would further revise and develop appropriate programs. Furthermore, this study would

also enhance in motivating different researchers to conduct similar studies serving as baseline.

4|Page



2. LITERATURE REVIEW

2.1 The Global TB situation

Of the 10 million people estimated to have developed TB in 2019, 7.1 million (71%) were
identified and reported to national TB programs around the world, leaving a gap of 2.9 million
people (29%). These missing people with TB include those who were diagnosed with TB, but
were not reported to public health authorities, (including those not reported from the private
sector) and those who were not diagnosed and therefore not treated. This pool also includes
patients with drug -susceptible or drug-resistant TB, using current definitions. However, a
greater proportion of people with drug resistant TB are missing: of the estimated 500,000
people with rifampicin resistant/multidrug-resistant TB (RR/MDR-TB), only 206, 030 (41%)
were identified, as a result of inadequate testing for drug susceptibility especially among new
people with TB. In 2019, only 57% of people identified to have pulmonary TB were
bacteriologically confirmed, and of those who were bacteriologically confirmed, only 61%
were tested for RR/MDR-TB, comprising 59% of people not previously treated for TB and
81% of those who had previously been treated for the disease. Whilst 206, 030 people with
MDR/RR-TB were detected and notified in 2019, (a 10% increase from 186, 883 in 2018),
only 177,099 people were enrolled in treatment, comprising only 38% of the estimated number
of people who developed RR/MDR-TB in 2019.

Another important sub-group of the missing people with TB are children under 15 years of age.
Tuberculosis diagnosis and treatment gaps are wider among children than adults.

There needs to be a sustained, concerted effort and universal focus on identifying and treating
missing people with TB., WHO (2020) reported that a 50% drop in the number of people with
TB detection could result in up to 400,000 additional TB deaths in a year. Governments of high
TB endemic countries need to ensure there are rapid TB diagnostic services available in every
health facility, so all people with TB can be reached. With COVID-19 causing disruption of
health services, many countries have been reported to be using Gene expert machines for
COVID-19 testing, and others have reassigned TB programme staff to COVID-19, causing
further shortages of the already meagre TB diagnostic and treatment resources. Innovative
plans are needed to maintain TB diagnostic services in the wake of the COVID-19 pandemic,
Zumla et al (2020). Innovations to adapt TB diagnostic platforms to screen for both TB and
COVID-19, rolling out additional machines, and investing in development of low-cost rapid
diagnostic tests for both infections are important and urgently needed.

The methods used by the WHO to estimate the global burden of TB includes the use of data
from national prevalence surveys; notification data adjusted by a standard factor to account for

under -reporting, over - and under diagnosis; inventory studies that measure under-reporting;
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and expert opinion on TB detection gaps. Prevalence surveys, more commonly than not, have
shown that country estimates of prevalence have been lower than what was observed,
consequently, the incidence estimates upon which the global estimates are based may be lower
than what actually exists. While the methods used to estimate the burden of TB are
continuously being improved, imperfections remain which may explain the relatively wide
uncertainty intervals especially with country level estimates. Differences in methodological
approaches for the estimation of the burden of TB have in the past led to significant differences
in the estimates of the global burden of TB provided by the WHO and the Institute for Health
Metrics and Evaluation that undertakes the Global Burden of Disease project, Garcia-Basteiro
et al (2018). These methodological challenges in the estimates of the global burden of TB may
have significant consequences at the programmatic level in countries. National TB programs
may set unrealistically high targets or appear to be setting unambitious targets if national
targets are basedo n trends of TB notifications as has been proposed by some experts, Trebucq
and Schoebel (2016)

To continue to address this challenge and to harmonize approaches for the estimation of the
burden of TB so that disease burden estimates become more robust with a more precise
estimate of the size of the TB incidence -detection gapWHO (2019).

It is also equally important to develop robust approaches and tools for the estimation of the
burden of TB at sub-national level where efforts to identify people with TB are focused as has
been proposed by some countries e.g., Indonesia, Parwati et al (2020).

Several interventions, many of which have been implemented to a variable degree in various
settings are in place to narrow the TB incidence-detection gap and excellent reviews have been
published on this subject, Reid et al (2019).

Some of the major steps that need to be taken to address the challenge of missing people with
TB at the national and sub-national level in countries include the identification of TB at risk
populations to be targeted to actively find people with TB, the use of highly sensitive methods
for TB screening and specific TB diagnostic tests (e.g. Expert MTB/RIF), linkage to care and
treatment of all people identified to have active TB, measures to ensure retention in care and
adherence to treatment, engagement with communities, development of strong partnerships
with the non-state health sector and ensuring that TB is an integral component of evolving
universal health care programs. Cascade analysis at all levels of the national TB program is an
effective way of identifying bottlenecks in the pathway to care, treatment and cure of TB,
Subbaraman et al (2019).

The misalignment of TB services with the places where people seek health care may be a

significant impediment to detection of people with TB. Alignment of health services would be
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useful, not only for TB but for more efficient provision of health care services in general.
Ensuring that a large proportion of the targeted population is reached with TB screening and
diagnostic test services that is sustained over time has been documented to reduce the incidence
of TB in diverse settings, Marks et al (2019). Such approaches need to be adopted and scaled
up in each country to ramp up TB detection efforts and to narrow the TB incidence-

notification gap

2.2 The challenge of TB treatment outcomes

The 2020 WHO global TB report contains data on the treatment outcomes of people treated for
drug susceptible TB in 2018 and those initiated on treatment for drug resistant TB in 2017.
Globally 85%, 76% and 57% of people with new and relapse TB, HIV-associated TB and
MDR-TB, respectively, were treated successfully. These figures represent a sub-optimal
performance. The poor treatment outcomes are driven mainly by lack of evaluation, poor
linkage to treatment, death and high loss to follow-up. The underlying causes of poor treatment
outcomes include un-identified or additional drug resistance, Cegielski et al (2014), inadequate
support provided to people with TB to ensure high level of adherence, weak recording and
reporting systems and inadequate prevention and management of advanced HIV disease
including the provision of anti-retroviral treatment. Furthermore, attempts have been made in
the recent past to reduce the duration of treatment in drug susceptible TB focused on the use
of fluoroquinolones, however, the large clinical trials that were undertaken for this purpose
failed to demonstrate efficacy for relapse free cure, Grace et al (2019).

To ensure that TB treatment is taken as prescribed, directly observed of treatment (DOT), has
been a pillar of TB care and prevention athough its efficacy compared with self-administered
treatment has been questioned , Volmink and Garner (2007).

However, direct observation of TB treatment ingestion may be disempowering to the person
being treated in addition to imposing demands on that person and the health care system that
can be difficult to cope with. An approach that is based on providing comprehensive and
individualized support to people being treated for TB is more likely to be acceptable to people
with TB and their families and has been associated with better treatment completion rates,
Alipanah et al (2018).

Furthermore, in current digital world, new ways of supporting people on treatment, including
interactive two-way mobile phone text message reminders and video assisted DOT have also
been associated with good levels of treatment adherence while providing psychological support

through remote counselling, Ngwatu et al (2018)
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2.3 TB prevention

Recent estimates of the global burden of latently infected persons with Mycobacterium
tuberculosis suggests that 23% (95% uncertainty interval 20-4%-26.4%) of the global
population or about 1.7 billion people harbor this infection. This large pool of latently infected
persons is the seedbed of future TB. It has been estimated that by 2030 and 2050, this pool of
latently infected persons will generate 16.3 and 8.3 people with active TB per 100,000
populations respectively, Houben and Dodd (2016). However, with current and hopefully
future diagnostic and treatment tools most if not all these episodes of TB can be prevented. A
major challenge for TB prevention currently is that there are no easily deployable tools that can
identify the subset of latently infected persons who are likely to progress to active TB. While
some bio-signatures offer this potential, Sumner et al (2019) none has been developed to a state

that can be used to support programs intended to deliver targeted TB preventive therapy.

The development of new regimens that are shorter and equally effective such as a weekly dose
of rifapentine and isoniazid for 3 months (3HP), a daily dose of rifampicin plus isoniazid for 3
months (3HR), a daily dose of rifapentine plus isoniazid for 1 month (1HP), a daily dose of
rifampicin for 4 months (4R), Swindells et al (2019) and WHO (2020) appeared to have helped
to advance implementation of TB preventive therapy at the country level.

Preventing future TB must not just be focused on finding and treating people with TB but
should also include efforts to address social and other determinants of the disease. While
efforts are being made to actively find people with TB and to provide TB preventive therapy,
governments must ensure that the expansion of economies continues in this COVID-19 era,
WHO (2020) and percolate to all segments of the populations in every nation. The major
drivers of TB — undernutrition, poverty, diabetes, tobacco smoking, and household air
pollution, must be addressed if the world is to expect to end TB as a public health threat by
2035, Lee et al, (2020) and Noubiap et al (2019).

Moreover, Since the year 2000, WHO has projected that 54 million people have survived
tuberculosis (including a large proportion of children and adolescents), Allwood et al (2020),
however, these people are more likely to develop residual lung damage and recurrent
tuberculosis, Allwood et al (2019) and Allwood et al (2020) and are at increased risk for all
cause-mortality (standardized mortality ratios: 2.91 (95% CI 2.21-3.84), Romanowski et al
(2019) compared with the general population or matched controls.

It is advisable national TB programs to incorporate post-tuberculosis health and wellbeing
interventions in the package of services provided to people with TB, Chakaya et al (2016) and

encourage the research community to undertake research intended to unravel the biomedical
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and social determinants impacting TB survivals’ long-term prognosis, Romanowski et al
(2019).

The world's TB control programs were already failing to meet the ambitious goals during the
past 2-3 years, largely because of systemic weaknesses. The COVID-19 pandemic and its rapid
global spread, highlights the intrinsic weaknesses of health care systems. The ultimate generic
issue for all communicable diseases of public health importance is that of creating a
systemically strong healthcare base upon which to build disease-specific programs such as for

TB
2. 4. Co existence of HIV/TB

Mycobacterium  tuberculosis is an important pathogen associated with human
immunodeficiency virus infection and its resulting immune suppression. (HIV) It has been
estimated that persons with the acquired immunodeficiency syndrome (AIDS) have more than
a 100 fold risk of developing TB compared to the general population, Corbett (2006).

HIV- infection results in an impairment of the immune system and entails a substantial risk of
further contracting TB in those individuals who are or become infected with the tubercle
bacillus. The association between HIV and TB was first recognized in Haitians and intravenous
drug abusers. Based on available information, it is difficult to reach any conclusion on the
relative infectiousness of HIV associated TB. However there is a fear that the increasing
numbers of HIV-positive patients with TB will lead to increases in the transmission of TB in
the rest of the population and, thereby, increase the size of the population infected with tubercle
in the future. Although the transmissibility may depend on the stage of HIV-infection, it is
possible that the rises in the number of TB cases in many countries will increase TB
transmission both to the HIV-positive and HIV- negative populations, Maher (1999).
Tuberculosis is the single most important opportunistic disease in HIV positive individuals and
presents a great challenge to clinical and preventive medicine. The HIV pandemic will be
worsen the TB situation in developing countries in three ways over and above the existing
situation, Sinshaw et al (2017).

a. By reactivation of a latent TB infection among dually infected persons

b. By new infection with tubercle bacilli and rapid progression to active disease in HIV
infected persons; and

c. By increasing the number of cases in the general population whose infection and disease is
the result of transmission from HIV positive individuals developing TB by either reactivation
or recent infection. The impact of HIV-infection on the epidemiological situation of

tuberculosis depends on several factors Perriens et al (1991).

-The prevalence of HIV infection in the community and its trend
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-The prevalence of tuberculosis infection in the general population aged 15-49 years.

The rate of development from tuberculosis infection to active tuberculosis the level of and the
trend in the annual average risk o f tuberculosis infection. The detection rate of new and relapse
cases of TB and the cure rate of smear positive cases. In comparison with other types of
infections associated with HIV-infection, TB appears to develop at a somewhat earlier stage in

the progression from HIV infection to AIDS, Cruciani et al (2001).
2.5. Reciprocal influence of HIV and TB
2.5.1. Influence of HIV on the development of active TB

HIV promotes the progression of infection with Mycobacterium tuberculosis to active TB, both
in people with recently acquired infections and those with latent infections. Undeniably, HIV is
the most powerful risk factor known for activation of latent M. tuberculosis infection. For an
HIV-infected person-co-infected with M. tuberculosis, the risk of developing active TB reaches
5-10% annually, instead of the 5-10% lifetime risk for an individual not infected with HIV.
This discrepancy is clearly linked to the immunodeficiency caused by HIV. Furthermore, HIV
infection increases the rate of recurrent TB, which can be due to either endogenous reactivation

or exogenous reinfection, Lienhardt and Rodriques (1997).

2.5.2. Influence of HIV on the transmission of TB

TB is one of the most common infections in HIV-infected people, especially in high TB
prevalence areas. HIV greatly increases the number of TB patients, which in turn increases TB
transmission from family members (the highest TB transmission risk is from household
contacts, such as children and HIV-positive partners) and community members (through
contact in work-places, schools and hospitals) where there is a risk of nosocomial infections
from both patients (whether HIV-positive or -negative) and health care workers. Moreover, the
risk of MDR-TB transmission may be increased if effective and uninterrupted TB treatment is

not ensured, Girardi et al (2000).

2.5.3 Influence of HIV on the clinical presentation of TB

As HIV infection progresses, CD4 lymphocytes decline by about 50-80 cells/mm3/year, and
the immune system becomes less able to prevent the growth and local spread of M.
tuberculosis.

Pulmonary TB (PTB) remains, especially in adults, the commonest form of TB, but its
presentation depends on the degree of immune suppression. The clinical pictures, sputum-
smear results and chest X-rays are often different in the early stage of HIV infection (CD4
>350 cellsy/mm3) and the late stage (CD4 <200 cells/mm3). The clinical presentation of TB
cases in early HIV infection is similar to that of individuals without HIV infection, resembling

post-primary PTB, that is, with positive sputum smears (defined as two or more initial smear
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examinations that are positive for acid-fast bacilli (AFB), or one plus consistent radiographic
abnormalities) and often with cavities in the chest X-ray. In contrast, the clinical presentation
in late HIV cases resembles primary PTB: the sputum smear is often negative and radiological
infiltrates are present instead of cavities, Ackah et al (1995).

In case of severe immunodeficiency, the rate of extra pulmonary TB (EPTB) increases in both
adults and children. Because of difficulties in diagnosis, disseminated TB may account for a

high proportion of misattributed hospital deaths.
2.5.4 Influence of TB on HIV morbidity and mortality

Active TB itself is responsible for a mild immune deficiency. In countries with independent
epidemics of TB and HIV/AIDS, TB does not always indicate severe deterioration of the
immune system in HIV-infected people because it may occur before HIV infection or in its
early stages, before the immune system has deteriorated. When active TB occurs in HIV
patients, a worsening of the HIV-related deficiency is commonly observed, facilitating the
progression of other opportunistic infections such as Candida albicans oesophagitis,
Cryptococcus meningitis and, particularly, Pneumocystis jirovecii pneumonia. Any of these
opportunistic infections may be lethal. If so, TB is indirectly responsible for the death, Badri et
al (2001).

In addition, TB has been found directly responsible for an average mortality rate of 30%
among HIV/AIDS cases in many reports Harries et al (2001). These data emphasize the need of
early diagnosis and specific treatment of TB in all HIV-infected patients, especially when the

clinical pattern of CD4 cells count shows a severe degree of immune deficiency
2.6. Predictors of tuberculosis among HIV positive patients on care and ART

2.6.1. Baseline socio-demographic factors and ART

Despite people on ART, they have still high rate of tuberculosis infection when compare with
HIV free people. Most of the peoples Tuberculosis infections were occurred in early periods
after initiation of ART, Ayalew et al (2015).

A Systematic Review and Meta-analysis done on the incidence of opportunistic (Ols)
and other infections in ART-naive and -exposed people shows that tuberculosis is the second
most common infections next to bacterial pneumonia in Among HIV-infected patiens in
Low- and Middle income Countries with the prevalence of combined TB 17(12.36%) in
ART-naive patens and combined TB type 20(8.84%)ART-exposed patients, Drouin et al
(2016). In different studies, age is the most common socio-demographic significant
predictor associated with early tuberculosis after initiation of ART. Being age above 5
year, Edmonds et al (2009) , age 1-5 year, Ebonyil et al (2016), age 12-35month, Anigilaje

et al (2016) were associated with tuberculosis infection after initiation of ART. A
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retrospective study done in Nigeria shows that being male gender was significant predictors of
incident of TB, Ebonyil et al (2016).

On Univariate analysis having more than one patient in the household has an
Association for the development of tuberculosis, Li et al (2013). A retrospective study
done in Tanzania and Nigeria shows on multivariate analysis being male has an
association form the development of tuberculosis, Li et al (2013)respectively. A retrospective
study done Nigeria living in urban area has an association for the occurrence of tuberculosis
among HIV positive children, Anigilaje et al (2016).

2.6.2. Clinical and laboratory factors

Declining of CD4 level of the patient is considered as predictor of incidence of tuberculosis in
different studies. A Systematic Review and Meta-analysis done worldwide in low and middle
income countries, Drouin et al (2016) were important predictors of time to TB occurrence.
Another retrospective studies done in Tanzania, Li et al (2013) and Nigeria, Ebonyi et al
(2016) were important predictors of time to TB occurrence .Advanced WHO clinical stage
(IIT and 1V) of the child is considered as predictor of incidence of tuberculosis in different
studies. A retrospective studies done in Tanzania , Li et al (2013). Democratic Republic of
Congo, Auld et al (2014) were important predictors of TB occurrence. Similarly  institution
based retrospective cohort studies conducted in northern part Ethiopia also showed that
ambulatory functional status and having base line anemia, Ayalew et al (2015) were
important predictors of time to TB occurrence. Furthermore a retrospective study done
in Nigeria, Anigilaje et al (2016) shows past history of TB in peoples was significantly

associated of development of tuberculosis.

2.6.3. ART and other medication factors

A prospective cohort study done in four Latin American countries, shows The vast
majority (87.0%) of TB cases were diagnosed prior to enrolment into International
Site Development Initiative (ISDI); only nine cases of TB (13.0%) were diagnosed after study
enrolment. Two (2.9%) cases did not have ART start dates available, 25 (36.2%) cases of TB
were diagnosed prior to the start of ART, three (4.3%) had the diagnosis of TB and ART
initiation occur within three days of each other, and 39 (56.5%) cases were on ART. Eleven of
the 39 cases on ART prior to TB diagnosis had been on HAART for less than three months
when TB manifested itself and another five cases were diagnosed between three and six
months following initiation of HIV treatment, Krauss et al (2015).

Another prospective cohort study conducted in Kenya showed that recent ART initiation
remained a significant predictor for incident TB, Abuogi et al (2013). Another an institutional

based retrospective cohort study done in northern part of Ethiopia in Ahmara region show
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that Absence of cotrimoxazole preventive therapy and absence of isoniazid preventive
therapy were an independent predictor for increased incidence of  TB respectively,
Alemu et al (2016). Additionally a retrospective cohort study done in northern part of
Ethiopia show that Inappropriate vaccination with was an important predictors of time

to TB occurrence, Ayalew et al (2015).

2.6.4. Nutritional factors

A retrospective cohort studies done in Tanzania shows severe wasting was independently
associated with a higher risk of TB, Li et al (2013). A retrospective cohort studies which have
been conducted in northern part of Ethiopia showed that Nutritional status underweight was

associated with increased incidence of TB after initiation of ART, Alemu et al (2016).

2 .7. Clinical overview HIV/TB

The influence of HIV-infection on the clinical picture of tuberculosis appears to relate to the
extent of immunodeficiency due to the HIV-infection. In patients who are markedly immune
compromised, haematogenous dissemination or progressive primary TB appears to be more
common. Moreover, pulmonary cavities are uncommon and granulomas in lung tissue are
poorly developed, Castro et al (1992).

The increased TB incidence is mainly due to the depression of cellular immunity caused by
HIV infection in subjects previously infected with tubercle bacilli, and only to an extent due to
recent infections in previously uninfected subjects, or re- infections in those previously
infected. However, if the current risk of TB infection is high and the annual decrease in the risk
of infections is low, an excess of infectious TB cases caused by HIV may gradually increase
the risk of TB infect i on in the general population. In conclusion, the current level of the risk
of TB and its trend are the most decisive factors in containing the deterioration of the
epidemiological situation of tuberculosis caused by HIV- infection in the future, Johnston et al
(2009).

It is unclear whether HIV- associated TB is usually, the primary, reactivated type, or secondary
exogenous infection but whatever the source, people infected by both HIV and mycobacterium
TB have an accelerated progression to over TB. Patients with both HIV infection and TB can
present in various ways but while many have the typical clinical and radiographic features of
TB, most studies in Africa have noticed a change in the pattern of the disease. Most patients
seem to produce no sputum, or have negative sputum smear; chest radiography may show little
change, or t here may be diffuse pulmonary infiltrates without cavitations.

Extra pulmonary disease also appears to be more common. This change in disease pattern has
made diagnosis of TB more difficult. The common denominator of AIDS is a profound

immune suppression, predominantly of cell-mediated immunity, that leads to a variety of
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opportunistic diseases, particularly certain infections. The main cause of the immune defect in
AIDS is a qualitative and quantitative deficiency in the subset of T- lymphocytes termed the T,
population, Perriens et al (1991).

There are two distinct but overlapping clinical patterns of tuberculosis in HIV sero-positive
persons depending on when the TB develops in relation to HIV induced Immune suppression.
At the early stage of HIV-infection, the clinical presentation of TB is much more classical.
Colebundersetal in Kinshasa found classical TB in HIV sero positive patients, who mainly
appeared to be at an early stage of HIV infection. In immune competent individuals
approximately 5-15% of those infected with Mycobacterium tuberculosis will develop active
TB within their life time. Of those, roughly one-third will develop TB within one year of
initial, Kefale and Angaw (2017).

At least 30% of persons with previous TB infection were capable of undergoing reactivation
following HIV infection. The main strategy of TB control is cure rate by early diagnosis and to
improve the treatment of tuberculosis cases with primary focus on open (smear positive) cases,
Peou (2010)

The interaction of HIV and mycobacterium TB include difficulties in diagnosis because of the
increased numbers of smear- negative pulmonary disease, increased congestion in those
countries who administer the initial intensive phase of treatment in hospital, increased
coetaneous hypersensitivity reactions from thiacetazone, increased HIV-related illness during
treatment, increased mortality rates and increased relapse rates after completing anti TB

therapy.

2.8. TB situation in Ethiopia

Ethiopia is located in the Horn of Africa and is bordered by Kenya, Somalia, Sudan, South
Sudan, Eritrea, and Djibouti. Ethiopia, a country with population size of 109 million ,is among
the 30 high burden countries for TB, TB/HIV and MDR-TB. By 2018, the estimated total TB
incident, notified TB cases and TB mortality in Ethiopia was 165,000, 114,233 and 24,000,
respectively, CSF and ICF (2018).

The government’s commitment to providing health care for the entire population is a
major strength of Ethiopia’s NTLP. The most recent FMOH health development
plans have focused on rapidly expanding access to services. Considerable progress
has been achieved in numbers of health facilities providing TB services: 156
government hospitals, 3,335 public health centers, 48 private hospitals, 222 private
health facilities, 7 primary clinics, and 10,013 health posts. The FMOH has also
expanded the number of medical schools from 3 to 33 in order to address the shortage
of physicians, Talha (2016).
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The Ethiopian government overtly acknowledges the magnitude and complexity of
the country’s TB problem. In addition to the HSTP, the government has a revised
National Tuberculosis and Leprosy Strategic Plan 2013-2020, which is more
specific—and sets more concrete targets—for TB than the HSTP. The strategic plan
outlines nine strategic objectives. The Standard of Care tool introduced by the
USAID-funded HEAL TB project is being used to institute a quality improvement
cycle on many of these issues.

The FMOH has also committed to global TB targets such as the three pillars of the
currentglobal WHO/Stop TB Partnership’s End TB Strategy:

1) Integrated, patient-cantered care and prevention;

2) Bold policies and supportive systems; and

3) Intensified research and innovation, WHO (2015)

The FMOH has recently accepted WHO’s End TB Strategy goal for achieving 90
percent treatment success by 2020, WHO (2015), and has made major changes to the
NTLP that guides the country’s national and regional TB control efforts, FMOH
(2013-2020)

2.8.1. TB burden in Ethiopia

According to the WHO Global TB Report 2009 (used as background document for the
development of this study protocol), Ethiopia ranked seventh in the world for TB burden and
third in Africa in 2008, with an estimated TB incidence (all forms) of 378 new cases per
100,000 persons, 163 new smear positive cases per 100,000 persons, and a prevalence (all
forms) of 579 per 100,000 population, Ikushi and Sismandis (2011).

Following an update to estimates for TB cases and deaths in the African Region, the most
recent WHO estimates for Ethiopia are: annual TB incidence (including HIV positive) of 261
per 100,000; prevalence (including HIV positive) of 394 per 100,000 and mortality (excluding
HIV) of 35 per 100,000 people Ikushi (2008).

In the year 2009/10 Ethiopia registered 146,172 cases of TB. Among these, 139,261 were new
cases; 46,132 new smear-positive (33.1%); 49,037 new smear-negative (35.2%); 44,092 new
extra-pulmonary TB (31.6%), Ikushi (2011).

TB is affecting all sexes and age groups. Poverty is a risk factor for developing TB, which
places Ethiopia as a high-risk environment. The country is one of the least developed in the
world. Among the total smear positive TB cases reported in 2009/10, 55.5% were males, 7.5%
were children <14 years old, and 2% were above the age of 65. The 15 to 34 age group was
found to be the one most affected with TB, accounting for 62% of notified new smear positive

TB cases, Marina and, Ikushi (2011).
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2.8.2. TB/HIV collaborative activities
In Ethiopia the proportion of TB patients with known HIV status is 43% and 15% of those with
known HIV status are positive. Sixty-nine percent of TB and HIV co-infected patients have

started cotrimoxazole prophylaxis, while 39% are on ART, Ikushi (2008).

2.8.3. Multi-Drug Resistant TB

The first Drug Resistance Survey, conducted between 2003 and 2006 showed that multi-drug
resistance to TB drugs (MDR-TB) is present in 11.8% of previously treated cases and 1.6% of
newly diagnosed TB cases, with an estimated 5,200 cases annually, Marina et al (2011).

The program capacity to treat MDR-TB patients is limited to two referral hospitals in Addis
Ababa (St Peter & ALERT) and one in Gondar (Gondar University Hospital). At the end of
February 2012, a total of 424 cases of MDR-TB patients were enrolled on treatment. The
routine MDR-TB surveillance system to detect MDR-TB suspects for early diagnosis and

treatment is not yet fully formed.

2.8.4. TB control strategies in Ethiopia

Ethiopia has adopted the WHO Stop TB strategy, which is reflected in Ethiopia’s various
policy documents and many implementation guidelines, the National TB and Leprosy Strategic
Plan 2011-2015 and the TB/Leprosy, MDR TB, TB/HIV, Community-based TB Care
implementation, and TB infection control guidelines. The national TB control program has
currently achieved 100 percent geographical coverage and 92% of public hospitals and health
centres offer DOTS, Sismandis and Timimi (2011).

The TB program emphasizes the need to increase the access of quality DOTS by expanding
TB diagnostic and treatment services in line with the increasing number of public and private
health facilities. The program is scaling up the access to drug sensitivity testing (DST) and
MDR treatment with quality-assured drugs supplied through the Green Light Committee.
TB/HIV collaborative activities are being scaled-up in health centres and hospitals to provide
TB patient’s access to HIV testing and HIV care including ART, and reducing TB burden in
people living with HIV (PLHIV) through TB screening and scale-up of IPT.

2.9. Treatment out comes definitions

According to the standard definitions of the National Tuberculosis and Leprosy Control
Program guideline (NTLCP), FDRE MoE (2012) and the WHO Definitions and reporting
framework for tuberculosis 2013 revision, WHO (2013), the following treatment outcome
definitions were used:

Cured: is confirmed a pulmonary TB patient with bacteriologically TB at the beginning of
treatment who was smear- or culture-negative in the last month of treatment and on at least one

previous occasion.
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Died: A TB patient who dies for any reason before starting or during the course of treatment.
Extra-pulmonary TB (EPTB): This included tuberculosis of organs other than the lungs, such
as lymph nodes, abdomen, genitourinary tract, skin, joints and bones, meanings, etc. Diagnosis
of EPTB was based on fine-needle aspiration cytology or biochemical analyses of
cerebrospinal/pleural/ascitic fluid or histopathological examination or strong clinical evidence
consistent with active extra-pulmonary tuberculosis, followed by a decision of a clinician to
treat with a full course of anti-tuberculosis chemotherapy. A patient in whom both pulmonary
and extra-pulmonary TB has been diagnosed should be classified as a pulmonary case.

Lost to follow-up is a TB patient who has been got treatment for at least four weeks and whose

treatment was interrupted for eight or more consecutive weeks.

Poor treatment outcome: The sum of treatment failed, died and loss to follow up.
Successful outcome: If TB patients were cured (negative smear microscopy at the end of
treatment and on at least one previous follow-up test) or completed treatment with

resolution of symptoms.

Treatment completed: A TB patient who completed treatment without evidence of failure
BUT with no record to show that sputum smear or culture results in the last month of treatment
and on at least (Tola et al, 2019) one previous occasion were negative, either because tests
were not done or because results are unavailable.

Treatment failure: A TB patient whose sputum smear or culture is positive at 5 months or
later during treatment. Or Patients found to harbor a multi drug resistant (MDR) strain at any

point of time during the treatment, whether they are smear-negative or -positive.

Transferred out to another treatment unit as well as cases for whom the treatment outcome is
unknown to the reporting unit

Smear-positive pulmonary TB (PTB+): A patient with at least two sputum specimens which
were positive for acid-fast bacilli (AFB) by direct microscopy, or a patient with only one
sputum specimen which was positive for AFB by microscopy, and chest radiographic

abnormalities consistent with active pulmonary TB as determined by a clinician.

Smear-negative pulmonary TB (PTB-): A patient with symptoms suggestive of TB, with at
least three sputum specimens negative for AFB by microscopy, and with chest radiographic
abnormalities consistent with active pulmonary TB, and lack of clinical response to one week
of broad-spectrum antibiotic therapy, or a patient whose diagnosis is based on culture-positive
Tuberculosis but with three initial smear examinations negative by direct microscopy diagnosis
is based on culture-positive Tuberculosis but with three initial smear examinations negative by

direct microscopy.
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Unsuccessful treatment outcome: If treatment resulted in treatment failure (remaining
smear-positive after 5 months of treatment), defaulted (patients who interrupted their

treatment for two consecutive months or more after registration), or died
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3. MATERIALS AND METHOD

3.1. Description of the study area

The study was conducted at Batu Sher hospital (private hospital) and health centre (Public
government health centre) in the Oromia Region This study was conducted in Batu , a town
found 165 kms along the main road from Addis-Ababa. Batu has a latitude and longitude of
7°56'N38°43'E/7.933°N38.717°E with an elevation of 1643 meters above sea level. Based on
the 2014 Census reported a total population for Batu of 43,660 of whom 22,956 were men and
20,704 were women. Batu Health centre and Sher Hospital was Institutions in Batu town that
started providing ART services since 2003.

Fig: 1 Batu Town map
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3.2. Study design

The study involved descriptive health institutional based retrospective study design using
document analysis from TB Registry Unit of the TB to assess trend of TB and treatment
outcomes at Batu health centre and Sher Ethiopia Hospital from 2014 to 2019

3.3. Study population
The population study was People those living with HIV and TB infected were enrolled to
chronic HIV Care in Batu Sher Hospital and health centre from 2014 to 2019.

3.4. Data collection and tools

Data were collected from two health institutions namely Sher Hospital, and Batu Health centre;
based on demographic and clinical data such as year, age, sex, type of TB and HIV status were
extracted from the two institution document TB registry. The data were collected through
reviewing all the necessary documents (TB treatment registry, monthly cohort form, and follow

up form) of the TB patients using a pre-tested structured data extraction format which was
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developed by considering the variables to be studied. The format contained all the important

socio demographic, baseline clinical and laboratory, and follow up data.

3.5. Data analysis

All data were analyzed using Descriptive statistical analysis and then presented into tables and
figures. Before analysis, data were entered and stored into Microsoft Excel 2007 spread sheet
and was done each topic in its own sheet to minimize data entry errors. After that each data
was converted to tables and figures to describe the real data that was documented from the
source data General characteristics of the population were described by Number and

percentages.

3.6. Ethical considerations

Ethical clearance was obtained from the School of graduate studies, Madda walabu University.
Permission letter was obtained from head of Biology Department of Mada Walabu University.
As this was a retrospective study, informed consent from individual patients was not
requested. Since, the study was done through reviewing of medical records, the
individual patients might not be subjected to harm as much as the confidentiality was
kept. To keep the confidentiality all collected data were coded and locked in a separate room

before entered into the computer.
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4. RESULTS

4.1 Study variables among general population

4.1.1. New TB cases infection relating Ages and Gender

From 808 new TB patients documented at Batu Sher Hospital and Health centers from 2014 to
2019, males comprised of 415(51.36%) while females 393 (48.64%)(Table 1).Among these the
highest New TB case group was age 15-44 which consists 382 (47.28%).The least TB patients
were recorded among 0-14 years,which was 87/808 (10.77%). The highest number of infection

of all new Tb cases was recorded during the study period was in 2014 and 2019 respectively.

Table 1: New TB cases infection relating Age and Gender

All new TB (PTB and EPTB) Infection
Variables Frequency | %
Sex
M 415 51.36
F 393 48.64
Age
0-14 87 10.77
15-44 382 47.28
45-64 232 28.71
>65 107 13.24
year of new PTB
infection
2014 140 17.33
2015 129 15.97
2016 136 16.83
2017 128 15.84
2018 135 16.71
2019 140 17.33

4.1.2. Pulmonary TB Positivity relating Age and Gender

Over the study period 448 patients were infected with Pulmonary TB .From these male
comprised 226 (50.45%) and female comprised 222 (49.55%), from the total infection male
infected more than females.Among these pulmonary TB infected patients the highest number
were 223 (49.78%).These were the Age between 15-44. The TB infected groups were the age
group between 0-14, which were 50 (11.6%). During these 6 study period the highest PTB
infected was recorded in 2014 which were 80 (17.86%). The lowest number of TB infected was
recorded in 2017 which were 71 (15.85%)
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Table: 2 Pulmonary TB cases infection relating Age and Gender registered at

hospital and health center from 2014-2019

PTB infection in the study period

Variables Frequency | %

Sex

M 226 | 50.45

F 222 | 49.55

Age

0-14 50| 11.16

15-44 223 | 49.78

45-64 118 | 26.34

>65 57| 12.72

year of new TB

infection
2014 80| 17.86
2015 74| 16.52
2016 751 16.74
2017 71 15.85
2018 73 | 16.29
2019 75| 16.74

4.1.3. Extra Pulmonary TB Positivity relating Age and gender

Batu sher

Three hundred sixty extra pulmonary TB (EPTB) patients documented over the study period
(2014-2019) (Figure 2). EPTB male patients comprised 189/360(52.50%) compared to
171/360(47.50%) females among the overall EPTB cases registered over the study period, The
highest number of EPTB (56) was recorded for 55-64 age range:33(9.17%) males . The lowest

number of EPTB cases was attained by patients with in 0-14 year groups.

Fig: 2 Extra Pulmonary TB infection relating Age group and Gender
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4.1.4. TB/HIV confected patients relating to Age and Gender

Total number of HIV positive TB patients registered in the reporting period were 447, male
comprises 197(44.07%) and female 250(55.93%) respectively. From the table the more
infected age group was the age between 15-44 which were 222 (49.66%). The lowest HIV+
group were the age between 0-14 ,which were 12 (2.68%). In the mean time the highest
number of HIV + were registered in 2019 which were 82 (18.34 %.The lowest number of
infection were registered in 2015 that were 64 (14.32%)

Table: 3 Number of HIV+/TB co infection patients registered in the reporting period

HIV + TB patients registered in
the study period
Variables Frequency %
Sex
M 197 | 44.07
F 250 | 55.93
Age
0-14 12 | 2.68
15-44 222 | 49.66
45-64 135 | 30.20
>65 78 | 17.45
years of new TB
infection
2014 78 | 17.45
2015 64 | 14.32
2016 74 | 16.55
2017 71| 15.88
2018 78 | 17.45
2019 82 | 18.34

Among these total number of previously known TB patients, 235/447 (52.57%):104 (44.26%)
males and 131(55.74%) were on ART during the study period. From this the highest number
showed the male group. The age group 15-44 indicated the highest number on ART. The age
>=65 showed the smallest number. In 2019 the more number of HIV + TB patients on ART,
that were 54 (22.98%).I n 2017 low number of HIV + TB patients on ART durin the study
period(Table 4)
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Table 4: Number of previously known HIV positive TB (HIV/TB Co-infection) patients on
ART during the reporting period

Number of previously known HIV +
TB patients during on ART

Variables Frequency %

Sex

M 104 44.26

F 131 55.74

Age

0-14 32 13.62

15-44 117 49.79

45-64 76 32.34

>65 10 4.26

years of new TB

infection
2014 39 16.60
2015 33 14.04
2016 42 17.87
2017 31 13.19
2018 36 15.32
2019 54 22.98

4.1.5. TB/HIV co-infected patient’s treatment outcomes

Among the total of 447 TB/HIV co-infected patients 175(39.1%) were completed their
treatment, 122(27.3%) were cured, 30(6.7%) were lost to follow up their treatment, 22(4.9%)
transferred to other health institution, 39(8.7%) were got treatment failure and 59(13.2%) were
died during the treatment.

The overall TB/HIV co-infection patient’s successful treatments outcomes were 297/447
(66.4%). In 2018 the highest Successful treatment was recorded during the study time that was
67/91(82.7%). In 2016 the lowest treatment success outcome was scored during the study time,

it was 36/61 (52.2%) (Table: 5)
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Table: S TB/HIV co-infected patients’ treatment outcomes during the study period (2014-

2019).
TB/HIV Co- 2014 2015 2016 2017 2018 2019 Total
infected
patients
treatment
outcomes N | % N | % N | % N | % N | % N | % N %

24 1 3872713511124 |1348|30(429]|40(494|301|39.0|175] 39.1
Completed

141226231397 (1217412130027 |333|25|325]| 122|273
Cured

41 65| 5 86| 6| 87| 6| 86| 3| 37| 6| 78| 30| 6.7
Lost to follow-up

21 32| 3 521 4| 58| 5| 7.1 41 49| 4| 52| 22| 49
Transferred Out
Treatment 70113] 6]103] 7/101| 8|11.4] 6| 74| 5| 65| 39| 87
Failure

10 16.1 121207 8|116| 9129 |11 |136| 9| 11.7| 59| 13.2
Dead

61 76 61 79 91 79 447
Total

4.2. PTB Treatment out comes

From 2014-2019 years The Total of PTB patients successful treatment outcome was achieved
in 345 (77%) of PTB patients of which 208(46.4%) were completed treatment 137(30.6%)
cured 38(8.5%) were treatment lost to follow up, 26(5.8%) were transferred to other health
facilities ,12 (2.7%) were got treatment failure and 27 (6.0%) died .In 2017 and 2015 treatment
outcomes that was 65 (78.31%) and 62 (73.81%) respectively was achieved higher from the

rest other years (Table:6)

Table 6: Number and Average of PTB treatment outcomes

PTB treatment 2014 2015 2016 2017 2018 2019 Total
outcomes N | % N | % N | % N | % N | % N | % N | %
Completed 331458 |38 | 4523243839 |47.0(29|475|37 (493|208 | 464
Cured 251347 |24 | 28.6|24(329|26|31.3|16|26.2|22]29.3]|137| 30.6
Lost to followup | 3| 42| 7 8.3 9.6 84| 8|13.1] 6| 80| 38 8.5
Transferred out 56| 6 71| 5| 6.8 6.0 33| 4| 53| 26 5.8
Treatment failure 2.8 4.8 1.4 24| 2| 33 1.3 12 2.7
Dead 51 69| 5 60| 4| 55| 4| 48| 4| 66| 5| 67| 27 6.0
Total 72 84 73 83 61 75 448
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4.3. EPTB treatment outcome

From 2014-2019 years Successful treatment outcome was achieved in 256(71.1%) Of TB
patients treatment of which 159(44.2%) was completed their treatment successfully and
97(26.9%) was cured .From the total of 360 EPTB patients 104(28.9%) not achieved
successfully their treatment. From these 27(7.5%) lost to follow up the treatment,32 (8.9%)
transferred out to other health insititutes,20 (5.6%) were got treatment failure during the
treatment and 25(6.9%) were died. (Table:7).

During these study period the highest successful EPTB treatment outcomes was recorded in
2019 that was 53/72 (76.61%) and in 2015 that was 36/58(62.06%) the lowest successful EPTB
patients treatment outcomes was registered (Table:7).

Table:7 Extra Pulmonary TB cases infection treatment outcomes relating Age and Gender

during the study period.
EPTB
Treatment 2014 2015 2016 2017 2018 2019 Total

outcome N | % N | % N | % N % N | % N | % N %

27435122 | 379|124 40.7| 26| 48.1 | 27| 49.1 | 33 | 458|159 | 44.2

Completed

1625814 241118305 15278 14[255[20[27.8] 97269
Cured
Lost to 51 81| 6] 103| 5| 85| 4| 74| 3| 55| 4| 56| 27| 75
follow-up

(T)ratnsferred 70113 7| 121| 5| 85| 4| 74| 4| 73| 5| 69| 32| 89
u

Tre.:atment 3| 48| 4 69| 3 5.1 2 37| 4| 73| 4| 56| 20| 5.6
Failure

41 65| 5 86| 4 6.8 3 56| 3| 55| 6| 83| 25| 69
Dead

62 58 59 54 55 72 360
Total

4.4. Total treatment outcomes (PTB and EPTB)

This secondary study result showed the treatment outcomes of 808 TB patients as shown on
table: 7 from consecutive 6 years. A successful treatment outcomes were seen in 601(74.4%) of
the cases in the study. In the mean time 65 (8.0%) were transferred out to another health
centre/hospital within or another region, 58(7.2%) were lost to follow up, 32 (4.0%) were got
treatment failure and 52(6.4%) were dead.

From these 6 years in 2019 higher number of successful treatment outcomes was recorded that
was 112/147 (76.2%) and the lowest EPTB treatment outcomes was recorded in 2018 that was
86/116 (74.1%)(Table:8) .

26| Page



Table 8: Total treatment outcomes (PTB and EPTB) through in 6 years

Overall TB
treatment 2014 2015 2016 2017 2018 2019 Total
%
out comes .
N % [N |% |N % | N % | N 1 N |[% |N | %

Successfully S o & OZ O Y &I R G T
treated B © =TS TR e
Transferred ol o e A o = = o —=| wn o «w wvu <
out o ) — o) —| oo — o o )
Lost to — N o N o Ne) o © o | o —| o0 N
follow up — o o - ~ © %) ol o~
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Table: 9 Associations of TB Treatment outcome and TB/HIV co-infected patients
registered at Bat usher hospital and health center from 2014-2019.
From the table the female group showed more the unsuccessful than female and also the died

Case also more registered in male groups.

Variables Successful | Unsuccessful | p value | Cured | died | p value
Sex M 216 22 94 12
T 7 T3 0.271 23 3 0.157
Age 0-14 50 9 21
15-44 287 6 126 3
45-64 123 6 0.346 58 2 0.213
>65 27 17 12 10
TB type PTB 346 32 139 17
EPTB 141 6 0.015 78 3 0.037
HIV status | positive 10 14 3 6
negative 477 24 0.96 214 14 0.157
2014 101 7 46 4
2015 84 9 37 3
2016 71 9 29 5
2017 oA c 0.242 ] 3 0.263
Year of 2018 62 4 30 2
treatment 2019 65 3 34 2
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5. DISCUSSION

TB is one of the chronic infections diseases which remained a significant cause of morbidity
and mortality for poor nations, Davies (2003).Recently aggravated by the HIV/AIDS epidemic;
this remained a major public health problem in developing countries including Ethiopia,
FMOH (20009).

WHO 2012 reported treatment successes rate of TB among all new cases in 2010 from the 22
high burden countries, eight of them including Ethiopia reported lower than 85%.

Human immunodeficiency virus and Tuberculosis are a major challenge in public health in
many countries. In this study the incidence of TB/HIV Co-infection among patients who were
HIV positive result is 15.63%.

This result was lower than the study conducted in, Indail8.9%, Shastri et al (2013) Harar town
22.8%, Tola et al (2019) Felege Hiwot referral hospital 25%, Biadgelegn et al (2013) and
Debre Tabor general hospital 24.2% , but higher than According to UNDP-S studied in
Nigeria 7.8% and Tanzania 8.5% respectively, Ejeta et al (2014).

This variation may be due to the geographical and socio-demographic nature of the countries. It
has been noted that tuberculosis is seen more in countries that are poor, Madan et al (2018).My
finding may not be representative of the whole town because the data were collected from only
two health institutions.

Among the 447 patients with HIV/TB Co-infection the proportion of co-infection according to
sex was Male comprises 197(44.08%) and female 250(55.92%).. Among these total number of
previously known HIV positive TB patients on ART during the reporting period were 235.
From these male 104 (44.26%) and female 131(55.74%).

From total number of HIV/TB Confection patients the more vulnerable Age groups were <25
years male and female took the higher rank. Moreover proportion of TB/HIV Co-infection was
associated with women age groups of<=25 years and poor TB treatment outcomes.

The ART coverage was also very low compared with that targeted plan of WHO 100%, WHO
(2013). Hence creation awareness should be given especially to females and sexually active
age (<=25years) groups of the population. Moreover communication and social mobilization
must further strengthen to achieve 100% of ART coverage.

From 2014-2019 years of PTB patients successful treatment outcome was achieved in 345/448
(77 %) of TB patients of which 208(46.4%) were completed treatment 137(30.6%) cured.
38(8.5%) were treatment lost to follow up,12 (2.7%) were got treatment failure , 27 (6.0%)
died, and 26(5.8 %) transferred to other health facilities .In 2017 and 2015 a successful
treatment outcome 65(78.3%%) and 62(73.8%) respectively was higher than others(Table:6).
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From 2014-2019 years EPTB patients Successful treatment outcome was achieved in
256/360(71.1%) of treatment of which 159(44.2%) was completed their treatment successfully
and 97(26.9%) was cured .From the total of 457 EPTB patients 104(28.9%) not achieved
successfully their treatment outcomes. From these 27(7.%) were lost to follow up the
treatment, 20(5.6%) were got treatment failure 25(6.9%) Dead and 32(8.9%) were transferred

out to another health institution for better treatment.

In 2019 the highest EPTB patients successful treatment outcomes were achieved, that is
53/68(76.6%). The lowest EPTB patient successful treatment outcomes was recorded during

the study period was in 2015, That is 36/54(62.06%)(Table:7).

The result showed the overall TB treatment outcomes of 808 TB patients’ successful treatment
outcomes were seen for 601(74.4%) cases in this study. According to WHO 2017 Global TB
report, the global treatment success rate for TB cases the 2015 cohort was 78% and in the

WHO Africa region it was 80%, WHO (2017).

In this study the overall TB treatment success rate result among TB patients was 74.4%,which
is similar or approached with the study was conducted from Vietnam 73% , Huyyen et.al
(2016),Yavatmal India 75%, Ambadekar et.al(2015), South India 75%, Vijay et al (2011),
Negele 73% Gebremariam et al (2016) and free Arsi state of suth Africa 75%, Engelbrecht et.al
(2017).

This result was lower than from the study conducted in Addis Ababa 82.7%, Getahun et al
(2013), Nekemte referral Hospital 82.5%, Kassa et al (2018), Sodo town 81.5%, Yakob et al
(2018), Eastern Ethiopia 81.8%, Zenebe and Tefera (2016), Central Ethiopia 83.6%, Hamusse
et al (2014),New Delhi India 81%, Madam (2018).

The treatment outcome of this study lower than WHO target set for the millennium
development Goal (MDG) of 85%, Ejeta et al (2014)) and also >90% End TB Strategy success
rate of milestone target set globally for 2025,Uplekar and Raviglione (2015)..

The possible explanation for this variation might be associated with the difference in the study
design, difference in the quality of service TB/HIV clinics, proper counselling, health
education, appropriate follow up by the clinician, characteristics and in the handling of patients

documentation of the study.

Besides of the substantial figures of death recorded and socioeconomic condition of the
society in case may contribute to low treatment outcomes.
The treatment challenge for TB/HIV co-infection relate primarily to the rising cost of drugs

along with the danger of developing drug resistance. The most common cause of drug
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resistance was treatment interruption, but drug resistant strains of TB could also been passed on
to the others, WHO (2013). The most common cause treatment interruptions a decision was
made by person to stop taking the drugs. TB patients started to feel better long before their six
month drug course is finished, WHO (2013).

Lost to follow up from TB patients program is a major public health problem that can be
associated with adverse drug reactions, social stigma and lack of awareness of the disease
Fiseha et al (2015).

In the current study lost for follow up found in this study was 7.2%.This result is higher than
the report from Mizan Aman 1.3%, Fiseha et al (2015), Tigray 2%, Belayneh et al (2015),
Gonder 2.2%, Cheru et al (2013).

The possible explanation might be lack of implementation of DOTs program efficiently, lack
of awareness and service less sufficient accessibility might have contributed to this higher
proportion of lost for follow up in my setting.

In the mean time 8.0% transferred out cases in another health centre/hospital within or another
region. From these 6 years in 2018 ( 9.5%) and 2015 (9.2%) took the highest number of
transferred out to another health institute with in the town or another better town or region for
better treatment. .The lowest transferred out result was seen in 2014 (6%).

The highest number of transferred out cases might be explained due to shortage of giving
sufficient treatment for patients, lack of implementation DOTSs program in the health institute.
The presence of HIV infection increases the chance of tuberculosis reactivation and infection due to TB
Rocha et al (2003)

Among the total of 447 TB/HIV co-infected patients 175(39.1%) were completed their
treatment, 122(27.3%) were cured, 30(6.7%) were lost to follow up their treatment, 22(4.9%)
transferred to other health institution, 39(8.7%) were got treatment failure and 59(13.2%) were
died during the treatment. The overall TB/HIV co-infection patient’s treatments were 297/447
(66.4%). In 2018 the highest Successful treatment was recorded during the study time that was
67/91(82.7%). In 2016 the lowest treatment success outcome was scored during the study time,
it was 36/61 (52.2%) (Table: 5).

The TB/HIV co-infection rate of successful treatment of this study was 66.4 %. This result is
higher than the study was conducted by, Kassu (2007), 52.1%, Biadgelegn (2013), 26%,
Tesema et al (2009) 29%.

Furthermore, the more treatment outcomes of TB/HIV co-infection success rate observed in
this study could be due to the initiation of ART for all co-infected patients. As it has been
reported in previous studies, Belayneh et al (2015) patients who had ART initiated were found

to have high success rate compared with their counterpart. For example study conducted in
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Tigray Ethiopia, Belayneh et al (2015) and Malaysian, Ismail (2013) stated that TB/HIV co-
infected patients who were not receiving ART were more likely to have unsuccessful TB
treatment outcomes than those who received ART.

The TB/HIV co-infection successful treatment outcomes of this study was lower than the study
result that was conducted by, Asebe et al (2015) 76%, Ejeta et al (2015) 70.8%. Several
possible explanations could be proposed for the striking difference in treatment success
between patients with TB only and those co-infected with HIV, this could be

Associated administration of anti-TB and ART drugs, which can lead to default from higher
pill burden, poor patient compliance, and missing pills due to fear of side-effects, Azeez et al
(2018). All of these factors can lead to treatment failure, drug interactions, overlapping toxic
effects, immune reconstitution syndrome and ultimately death Azeez et al (2018).

In the current study, the death cases among the TB/HIV co-infected patients during TB
treatment was 13.2%,.This result was higher death rate with TB/HIV co-infected death rate
that were seen in study conducted in Mizan Aman 6%, Fiseha et al (2015), Aurangabad city,
India 9%, Vijay et al (2011), Gonder 9.6%, Cheru et al (2013), WHO Africa region 9%, WHO
(2017).

The death rate in my study was lower death rate reported in different parts of Ethiopia, which
reported a death rate ranging from 12.8% to 20.2%, Belayneh et al (2015),Cameron 29.4%,
Ako et al (2014), Karntaka, India 15.7%, Shastri (2013), Malaysia 21%, Ismail (2013), Ebony
state, Nigeria 19%, Oshi et al (2014), Iran 18.9%, (Tabarsi et al (2012).

The lower death rate in my study could be explained by the fact that more than half of the
recorded patients had been on ART. ART is a protective against mortality which was seen
during treatment out comes. During TB treatment as demonstrated by study previously was
conducted in Tigray, Belayneh et al (2015), karataka India Shastri et al (2015), south India,
Vijay et al (2011) and North west Ethiopia, Sileshi et al (2013).

Immunological studies have also shown that the host responses to Mycobacterium tuberculosis
enhance HIV replication. Thus, accelerating the natural progression of HIV and further

decreasing cellular immunity, Beyene et al (2016)

When I compared from the total TB treatment death and TB/HIV co-infection death the highest
death rate was the TB/HIV co-infection that was 13.2 %, double the death rate of TB treatment
that was 6.4%. The possible explanation for this result could be showed less attention
especially for patients TB/HIV co-infection and also less the quality of treatment of TB/HIV

co-infection service delivery.
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6. CONCLUSION AND RECOMMENDATION
Based on the outcome of the study, the following conclusion and recommendations were

forwarded

6.1. Conclusion

TB infection and TB/HIV co-infection had shown slight falls and rises over the study period
(2014-2019) and recorded cases in 2019 were higher or equal to that of 2014 that shows the
requirement much effort to reduce it. The overall treatment success was found to be 75.5%
which is closer to target set by WHO. The DOTs strategy improved TB treatment success.
ART coverage of the study was 52.57%, which is lower than 100%btargetted by WHO.

6.2. Recommendation

More attention should be given and appropriate measures should be taken to reduce the
infection of TB and TB/HIV co-infection as they have shown no much change over the study
period. Public awareness creation should be encouraged to achieve treatment success target by
WHO. HIV test and provision of ART should be strengthened to reduce deaths due to TB and
TB/HIV co-infected patients.

The increased unsuccessful treatment outcome among TB/HIV patients requires urgent public
health interventions and the strengthening of existing control programs to improve the
evaluation policy and control framework among TB and HIV co-infected patients.

This integrated and coordinated TB control program that includes active case surveillance,
effective care and treatment, and quality laboratory diagnosis services reduces morbidity and
mortality. Optimal provision of quality care, early identification, and prompt initiation of
treatment for both TB treatment and HIV patients will help in bringing down the morbidity and
mortality associated with TB-HIV co-infection.

Hence, interventions should also direct at modifiable risks such as treatment of opportunistic
infections and other concomitant illnesses or conditions. Frequent supportive supervision and
health education should be given for the society on the mode of transmission of TB, prevention
of infection, benefits medication adherence, the impact of TB-HIV co- infection on TB
treatment outcomes. Additionally, actions targeting predictor factors like education for rural
residents and good coverage of diagnostic agents as well as the quality of laboratory services
for EPTB are necessary.

Furthermore, future prospective and qualitative studies are needed to identify other potential
sociodemographic, medication, clinical, delivery of services, patient compliance, and

behavioral factors that could affect the treatment outcomes of TB patients.
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Department:Department of Biology

Title of the Research:Retrospctive analysis of TB and HIV among patients diagnosed in
Zeway Hospital and Health Center from 2014-2019

Name of Supervisor

Type of Research: Postgraduate
2. APPLICATION FORM CHECK LIST

Please complete the ethics application form below and provide additional information as

attachments.

My application includes the following | Included (mark as yes) | Not applicable(mark

documentation: as N/A)
Participant information Leaflet X

Participant Informed Consent form X

Questionnaire/Survey

Interview/Focus Group Questions

3. RESEARCH DETAILS
a) Lay description

Tuberculosis (TB) remains one of the deadliest infectious diseases responsible for millions of

deaths annually across the world. While TB is present in every country majority of TB
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sufferers live in low income and middle income countries especially in regions such as Sub-
Saharan Africa. In Ethiopia, tuberculosis is the leading cause of morbidity, the third cause of
hospital admission, and the second cause of death in Ethiopia, after malaria. Routine
monitoring of the extent of the treatment outcome and its determinants is important, but studies
that have focused on evaluation of TB treatment outcome and associated factors that are
lacking in Centeral Part of Ethiopia. This study aimed to Retrospective analysis of TB and HIV
treatment outcomes and associated factors between January 1, 2014 to December 31, 2019
under the DOTS clinic of Batu Hospitaland Health Centeral Ethiopia. A retrospective data of
TB and HIV patients registered at Batu Hospital between January 1, 2014 to December 31,
2019 will be obtained from hospital registry and used as source of data which will be collected
from March 1 to April 8, 2020. Bivariate and multinomial logistic regression models will be
used to analyze the association between treatment outcomes and potential predictor variables.
At end of this study, the researcher will point out the treatment out comes and the factors that

contribute to spread the disease.
Operational definitions of some terms:

Treatment outcome: study subjects who were cured, completed their treatment, new,
relapsed defaulted, failure or transfer in during their treatment course in DOTs clinic in

respective study area.

Treatment success: is defined as study subjects who were completely cured from the
diseases and also completed their treatment. Unsuccessful treatment outcomes were study

subjects who were new, relapse defaulted, failure or transfer in.
b) Research Objectives

The objective of this research is to assess Treatment outcome of Tuberculosis and HIV patients

Associated risk factors in selected health centers and Batu Hospital.

c¢) Research location and duration

Location Btu Sher Hospital and Health center
Research start date 2014

Research end date 2019

Approximate duration 6 years retrospective data analaysis
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4. Participants

Yes | No | N/A | Remark

Do Minors(under 18 years age)

participants People  with  learning  or

fall into any of | communication difficulties

the following | Patients v
special People in custody If they attended
groups? their treatment at

DOTs clinic

People engaged in illegal
activities( e.g. drug taking)

5. Sample details

Inclusion Criteria

The inclusion criteria will be pulmonary TB (smear positive, PTB and smear negative, PTB),
and extra pulmonary forms (EPTB) of TB cases which were registered in and HIV positive the

TB clinic of the Zeway Hospital and selected Health centers will be included in the study.
Exclusion Criteria

Patients who transferred to other districts (transferred out), and patients with incomplete socio-
demographic information (data) and with no clinical history will be excluded from the

treatment outcome evaluation, as information on their treatment outcome was not available.

Justification for proposed sample size and for selecting a specific gender, age, or any

other group if this is done in your research.

All registered TB patients with full socio-demographic information and clinical history that
fulfilled the inclusion criteria during the study period will be sampled and included in the

study.
6. Risk to participants

a) Please describe any risks to participants that may arise due to the research.
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v" The study will not cause any harm to the study participants as the research
1s a retrospective study that depend on the already registered socio-

demographic and clinical history of the study participants.

7. Informed consent

Yes | No | N/A

With questionnaires, will you give participants the option of

omitting questions they do not want to answer?

Will you tell participants that their data will be treated with full
confidentiality and that, if published, it will not be identifiable

as theirs?

Will the data be anonymous?

Will you debrief participants at the end of their participation?

Will your research involve deliberately misleading participants

in any way or will information be held?

a) Please outline your approach to ensuring the confidentiality of data.
In order to maintain confidentiality and anonymity, data collector will be recruited from
nurses. There is no use of individual identifiers and the data that will obtain the records
will be only accessed by the investigator. During document review codes will be used
and anonymity will be assured.

(b) There is an obligation on the lead researcher to bring to the attention of the College
Ethics Committee any issues with ethical implications not clearly covered by this

application form.
8. Declaration

I have read and understand the MWU guide lines for ethical practices in research and have read

and understand the data protection guide lines.

Name Signature Date

(Researcher) :

(Supervisor)
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Ethical Committee Name of the College

Head of College of Natural &
Computational Science:

Name (Chair person) Signature

Department Head of Biology

Department Head of Chemistry

Department Head of Mathematics

Department Head of Environmental Science

Department Head of Physics

9. Statement of Ethical Approval

Chair of Ethics Committee (Chair person of the College)

This Research has been considered by the Ethics Committee and approval is granted.

Signed: Name:

Date

Date:

47 |Page



	Acknowledgements
	I would like to express my sincere gratitude to my thesis advisor, Driba Temesgen (PhD), for his continuous support, invaluable feedback and patience throughout the study. He provided me with constant guidance and encouragement which turned the demand...
	Table of contents
	List of Tables
	List of Figures
	List of Abbreviations and Acronyms
	ACSM       Advocacy Communication and Social Mobilization.
	Abstract
	1. INTRODUCTION
	1.1 Background of the study
	1.2. Statement of the Problem
	1.3. Objectives of the study
	1.3.1. General objective of the study
	1.3.2. Specific objectives of the study
	1.4. The scope of the study
	1.5. Limitation of the study
	1.6. Significance of the study
	2.  LITERATURE REVIEW
	2.1 The Global TB situation
	2.2 The challenge of TB treatment outcomes
	2.3 TB prevention
	2. 4.  Co existence of HIV/TB
	2.5. Reciprocal influence of HIV and TB
	2.5.1. Influence of HIV on the development of active TB
	2.5.2. Influence of HIV on the transmission of TB
	2.5.3 Influence of HIV on the clinical presentation of TB
	2.5.4 Influence of TB on HIV morbidity and mortality
	2.6. Predictors of tuberculosis among HIV positive patients on care and ART
	2.6.1. Baseline socio-demographic factors and ART
	2.6.2. Clinical and laboratory factors
	2.6.3. ART and other medication factors
	2.6.4. Nutritional factors
	2 .7. Clinical overview HIV/TB
	2.8. TB situation in Ethiopia
	2.8.1. TB burden in Ethiopia
	2.8.2. TB/HIV collaborative activities
	2.8.3. Multi-Drug Resistant TB
	2.8.4. TB control strategies in Ethiopia
	2.9. Treatment out comes definitions
	3. MATERIALS AND METHOD
	3.1. Description of the study area
	3.2. Study design
	3.3. Study population
	3.4. Data collection and tools
	3.5. Data analysis
	3.6. Ethical considerations
	4. RESULTS
	4.1 Study variables among general population
	4.1.1. New TB cases infection relating Ages and Gender
	4.1.2. Pulmonary TB Positivity relating Age and Gender
	4.1.3. Extra Pulmonary TB Positivity relating Age and gender
	4.1.4. TB/HIV confected patients relating to Age and Gender
	4.1.5.   TB/HIV co-infected patient’s treatment outcomes
	4.2.   PTB Treatment out comes
	4.3. EPTB treatment outcome
	4.4. Total treatment outcomes (PTB and EPTB)
	5. DISCUSSION
	6. CONCLUSION AND RECOMMENDATION
	6.1. Conclusion
	6.2. Recommendation
	7. References
	MADDA WALABU UNIVERSITY
	SCHOOL OF GRADUATE STUDIES
	ETHICAL APPROVAL APPLICATION FORM
	2. APPLICATION FORM CHECK LIST
	3. RESEARCH DETAILS

