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Executive Summary 
The Ethiopian Public Health Institute (EPHI), which is the technical 
arm of the Federal Ministry of Health (FMOH), has three major 
strategic themes or ‘pillars of excellence" which are Research and 
Technology Transfer, Public Health emergency management and 
public health laboratory quality. The institute is, therefore, 
mandated to generate scientific evidences, which will support the 
disease/infection prevention and control strategies of the country.  
In particular, taking into account that HIV and TB are the major 
public health threat nationally and globally, the HIV/AIDS and TB 
research directorate in the EPHI focuses on HIV and TB related 
activities including basic research, survey/surveillance, Referral lab 
service and evaluation of new diagnostic assays.   
 
Thus, the HIV/AIDS and TB research directorate at EPHI, in 
collaboration with stakeholders, partners and collaborates has 
conducted several HIV and TB related activities. Thus, since timely 
dissemination of scientific evidences are essential for effective 
program implementation as well as for policy and decision making 
so as to control these severe and killer diseases effectively, we have 
organized a three-day  (April 22-24, 2015) dissemination and 
consultative workshop with the aim to disseminate the HIV and 
TB research and survey/surveillance findings to all partners who 
are involved in HIV and TB control programs, and other academic 
and research institutes.   
 
Nonetheless, it is also equally important that depending on the 
current epidemic status of HIV and TB, the national HIV and TB 
programs, global directions, socio-economic conditions, etc.  it is 
essential to develop/revise national road maps for HIV and TB 
research  and survey/surveillances. The institute has developed, 
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therefore, a five-year (2015-2020) national road maps for HIV and 
TB research, survey/surveillances, and lab service up grades  which 
will be presented in this workshop   
 
Overall, this dissemination and consultative workshop has six 
thematic areas: General (HIV and TB programs in Ethiopia); HIV 
and related diseases survey and surveillance in Ethiopia; Research 
findings; Evaluation of HIV and TB diagnostics; External Quality 
assessment; and national road maps (HIV survey and surveillance; 
HIV and TB research; service upgrade). Each thematic area will 
have panel discussion on the third day of the workshop in order to 
discuss detail programmatic gaps and how to use the findings of 
those researches for better understanding, for proper planning and 
decision making. Equally important, the national road maps will be 
discussed in detail by respective experts in the field.  
 
Since the workshop has dual purposes which are disseminating the 
findings and consultative discussion of the road maps, extended 
number of participants involved in HIV and TB programs 
representing Federal offices, Universities, RHB and Regional Labs, 
Research organizations, NGOs, International organizations, and 
experts in the field, are expected to attend the workshop.  
 
Finally, I would like to express my heartfelt acknowledgment to our 
collaborators and sponsors including CDC-E, WHO-E, Clinton 
Health Initiative (CHAI), International Center for AIDS Care and 
Treatment Programs-Ethiopia (ICAP-E), Management Sciences for 
Health (MSH)/Heal TB, Challenge TB, BD (Becton, Dickinson and 
Company), and ROCHE. Your support is always valuable! 
 
Desta Kassa (MSc, PhD) 
Director-HIV/AIDS and TB Research Directorate 
EPHI 

 

 

 

 

 

  

4                    Abstracts and Summary



therefore, a five-year (2015-2020) national road maps for HIV and 
TB research, survey/surveillances, and lab service up grades  which 
will be presented in this workshop   
 
Overall, this dissemination and consultative workshop has six 
thematic areas: General (HIV and TB programs in Ethiopia); HIV 
and related diseases survey and surveillance in Ethiopia; Research 
findings; Evaluation of HIV and TB diagnostics; External Quality 
assessment; and national road maps (HIV survey and surveillance; 
HIV and TB research; service upgrade). Each thematic area will 
have panel discussion on the third day of the workshop in order to 
discuss detail programmatic gaps and how to use the findings of 
those researches for better understanding, for proper planning and 
decision making. Equally important, the national road maps will be 
discussed in detail by respective experts in the field.  
 
Since the workshop has dual purposes which are disseminating the 
findings and consultative discussion of the road maps, extended 
number of participants involved in HIV and TB programs 
representing Federal offices, Universities, RHB and Regional Labs, 
Research organizations, NGOs, International organizations, and 
experts in the field, are expected to attend the workshop.  
 
Finally, I would like to express my heartfelt acknowledgment to our 
collaborators and sponsors including CDC-E, WHO-E, Clinton 
Health Initiative (CHAI), International Center for AIDS Care and 
Treatment Programs-Ethiopia (ICAP-E), Management Sciences for 
Health (MSH)/Heal TB, Challenge TB, BD (Becton, Dickinson and 
Company), and ROCHE. Your support is always valuable! 
 
Desta Kassa (MSc, PhD) 
Director-HIV/AIDS and TB Research Directorate 
EPHI 

 

 

 

 

 

  



HIV Related Estimates and Projections for 
Ethiopia – 2015 

  
Asfaw Adane1, Jelaludin Ahmed6, Eleni Seyoum4, Elisabetta 
Pegurri5, Hiwot H/Selassie5, Alankar Malviya5, Wudinesh Belete1, 
Minilik Demissie1, Atsbeha Gebreegziabxier1, Dr. Desta Kassa1, Dr. 
Kussito Kursha6, Dr. Frehiwot Eshetu6, Dr. Ashenafi Haile6, Dr. 
Fekadu Adugna7, Dr. Zelalem Tadesse2, Netsanet Henok3, Dr. 
Achamyeleh Alebachew3, Dr. John Stover9, Dr. Mary Mahy8, 
Birhanu Feyissa3, Dr. Yibeltal Assefa1, Dr. Amha Kebede1 
 

1 Ethiopian Public Health Institute (EPHI),  
2 Federal Ministry of Health (MOH) 
3 Fedral HIV/AIDS Prevention and Control Office (FHAPCO) 
4 Fedral HIV/AIDS Prevention and Control Office/World 
Health Organization (FHAPCO/WHO) 
5Uniting the world against AIDS (UNAIDS) 
6 Centers for Disease Control and Prevention Office in 
Ethiopia (CDC-E) 
7 World Health Organizations (WHO) 
8Uniting the world against AIDS headquarter (UNAIDS HQ) 
9 Futures Insitute/Avenir Health 

 

BACKGROUND:  The Government of Ethiopia has designed and 
executed a surveillance activity that follows up the trend of HIV 
infections in the population. There should be a well-planned 
response to the HIV epidemic that requires specific information on 
the projection of the disease over time.  This projection needs to be 
based on previous measures of prevalence in the population, case 
6                    Abstracts and Summary
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BACKGROUND:  The Government of Ethiopia has designed and 
executed a surveillance activity that follows up the trend of HIV 
infections in the population. There should be a well-planned 
response to the HIV epidemic that requires specific information on 
the projection of the disease over time.  This projection needs to be 
based on previous measures of prevalence in the population, case 

report and mortality data where available, and data on the 
effectiveness and coverage of HIV-related programs. UNAIDS and 
partners have developed software to assist countries to monitor 
their HIV epidemic, providing outputs to estimate the various HIV 
related indicators. Consequently Ethiopia has been carrying out 
HIV Related Estimates and Projections for the county’s HIV 
program.  
 
OBJECTIVES: HIV Related Estimates and Projection for Ethiopia 
Report was aimed to Estimate the magnitude of HIV and related 
indicators in the country and to show trends of the HIV and related 
indicators over the years 2014 through 2019.  
 
METHODOLOGY: The sentinel site HIV prevalence values from all 
available years (1989-2012) were fed into the SPECTRUM (version 
5.26) software and HIV prevalence curves that best fit all available 
data points were obtained. The software package was also used to 
estimate the various HIV related indicators. For this purpose, 
demographic information on population size, age and sex 
distribution, life expectancy, fertility, and other parameters were 
used. Eligibility for ART and treatment of children followed the 
currently recommended criteria by MOH (CD4 count of less than 
500 for adults, TB/HIV co-infected individuals, pregnant women, 
and all who are below 5 years of age for children). HIV/AIDS data 
from all other available sources, including ART and PMTCT, were 
compiled and used as inputs for the projection. For future 
projection periods, government targets were used as inputs. HIV 
prevalence levels from DHS 2011 were used as the calibration 
point to fix the trend and future projection of HIV prevalence level 
generated from the use of the ANC surveillance data points.  
Division of the estimates to rural and urban areas was done by the 
use of HIV prevalence estimates obtained during the DHS 2011, and 
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relative population size of each of the areas. Estimates related to 
children and PMTCT also took the fertility levels of the country into 
account.  
 
RESULTS: The software provided estimates for parameters such 
as the number of people living with HIV (all age, adults and 
children), the number of new infections (all age, adults and 
children), the HIV prevalence, the number of pregnant women 
infected with HIV, mortality due to AIDS and treatment needs as 
well as number of orphans. The accuracy of the estimates 
presented in this report depends on the accuracy of the inputs used 
for their computation. The projections for future years also depend 
on the attainment of the goals of the targets set by the government 
(which also served as inputs for the projections). Projections for 
the years beyond the ANC data points (2014 – 2019) depend on the 
trend set by the ANC based findings for the previous years. In case 
the expected trend is not attained, the estimates may be affected. 
 
CONCLUSIONS: From these data Ethiopia can estimate its 
potential service and pharmaceutical needs, can plan for health 
care service requirements, and can get a general understanding of 
the overall impact of the HIV response. In general these estimates 
and projectiosn will rovide data for evidence based planning, 
advocacy and timely intervention of activities. 
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ANC based HIV sentinel surveillance in Ethiopia - 
2014 round 
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Tilahun1, Nigussie Gezahegn1, Eleni Seyoum2, Simret Tesfay1, Dr. 
Fekadu Adugna3, Mulu Girma1, Yohannes Belay1, Kidist Zealiyas1, 
Kissi Mudie1, Seble Girma1, Eleni Kidane1, Gebremedhin 
Gebremedhin1, Zeleke Geto1, Bikila Negasa1, Meron Sileshi1, 
Wegayehu Tadele1, Fitsum Girma1, Feyisa Chala1, Hiwot 
H/Selassie4, Alankar Malviya4, Atsbeha Gebreegziabxier1, Dr. 
Desta Kassa1, Dr. Yibeltal Assefa1, Dr. Amha Kebede1 

 
1 Ethiopian Public Health Institute (EPHI),  
2 Fedral HIV/AIDS Prevention and Control Office/World 
Health Organization (FHAPCO/WHO) 
3 World Health Organizations (WHO) 
4Uniting the world against AIDS (UNAIDS) 

 
BACKGROUND: Ethiopia is one of the sub-Saharan African 
countries affected by the HIV-1 pandemic. The first serum positive 
for HIV-1 antibodies was found in 1984 based on the retrospective 
analysis of samples collected for other purposes. Furthermore two 
hospitalized AIDS cases were also diagnosed in 1986 for the first 
time. Hence Ethiopia has utilized ANC-based HIV sentinel 
surveillance since 1989 and the surveillance sites have increased 
from one urban site in 1989 to 122 sites in 2014 with increasing 
rural representation and data quality.  This has been serving as a 
major planning data source for HIV/AIDS control and prevention.  
The 2014 Round ANC Sentinel HIV Surveillance report also 
included trends from several years.  
 

Ethiopian Public Health Institute (EPHI)                                                                        9



OBJECTIVES: this ANC based HIV sentinel surveillance was aimed 
to estimate the magnitude and distribution of HIV in the 
reproductive age population; to show trends of HIV over time; 
provide data for advocacy, evidence-based planning and timely 
intervention activities; and to assess the impact of HIV/AIDS 
control programs. 
 
METHODOLOGY: the 2014 round ANC-based HIV Sentinel 
Surveillance was unlinked anonymous, where HIV testing was 
performed on left-over blood collected for routine syphilis testing, 
or other services like haemoglobin determination. Data and 
specimens were collected at national level from 122 sentinel sites 
of which 78 rural and 44 were urban for a maximum of five months 
and three months respectively. Blood samples were tested using 
Vironostika HIV Ag/Ab ELISA for screening and Murex HIV 
combination Ag/Ab ELISA as a confirmatory test for all the HIV-
reactive specimens. Testing was done at 19 HIV testing laboratories 
across all regions. All HIV positives, indeterminates and 10% of the 
HIV negative samples were re-tested in the National HIV Referral 
Laboratory at EPHI for quality control.  
 
RESULTS: the national unadjusted HIV prevalence among 
pregnant women attending ANC clinics in 2014 was calculated. 
Additionally, in this round, the HIV prevalence and the overall 
trend among 15-24 and 25-34 years age-group was computed. 
Moreover the national syphilis prevalence and the syphilis 
prevalence by age group and by Rural and urban sites was 
determined. Similarly the prevalence of syphilis among HIV 
infected and uninfected pregnant clients was calculated. 
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prevalence by age group and by Rural and urban sites was 
determined. Similarly the prevalence of syphilis among HIV 
infected and uninfected pregnant clients was calculated. 
 
 

CONCLUSIONS: based on the finding of this ANC based HIV 
sentinel surveillance, the multi-sectoral response for HIV should be 
maintained and further strengthened at all levels. Special attention 
should be given to regions and settings with relatively higher HIV 
prevalence levels such as economically dynamic regions and 
mining sites.  
 
Report on the sentinel Surveillance of STI based 
on syndromic case reporting 
 

Minilik Demissie1, Asfaw Adane1, Atsebha G/Egizabher1, Dr. Desta 
Kassa1, Tesfaye Tilahun1, Nigussie Gezahegn1, Wudenesh Belete1, 
Dr. Frehywot Eshetu2, Jelaludin Ahmed2, Biniyam Eskinder2, Dr. 
Afework Mebratu2, Dr. Ashenafi Haile2, Dr. Robert Kirkcaldy2,Dr. 
Yibeltal Assefa1, Dr. Amha Kebede1,1Ethiopian public health 
institute (EPHI), Addis Ababa Ethiopia. 2CDC-Ethiopia, Addis 
Ababa Ethiopia 
 
BACKGROUND: Sexually transmitted infections (STIs), other than 
HIV, constitute a major public health problem worldwide. 
Cognizant of these facts, the National HIV/AIDS Policy of Ethiopia 
identifies STI prevention and control as one of the strategies to 
prevent and control HIV/AIDS. Nationally there is still considerable 
underreporting of STI cases. 
 
OBJECTIVE: To assess the trend in the six priority reportable STI 
syndromes, i.e. urethral discharge, genital ulcer, vaginal discharge, 
lower abdominal pain, scrotal swelling and inguinal bubo in the 
selected sentinel sites and provide information for planning, 
implementation and evaluation of STI and HIV programmes. 
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METHODS: The surveillance system will consider all the WHO 
recommended components of the STI surveillance. This STI case 
surveillance captures additional information on selected 
demographic and behavioural variables and the HIV status of the 
STI patient, in addition to the information currently generated 
using the routine HMIS system. The STI Sentinel sites have been 
selected by the Regional Health Bureaus in consultation with the 
Ethiopian Public Health Institute.  
 
RESULT: In this year surveillance period, from July2013- June 
2014 (2006 EC), a total of 626 STI cases were reported from eight 
sentinel surveillance sites located in three regions. Majority (69%) 
of the STI patients were in the age group 20-34 and more than half 
(63.9%) of them were females. About (48.2%) of the patients had 
educational status of 8th grade or less and followed by high school 
education (28.1%). Around 45% of the respondents were never 
married and 18% of them were daily laborers. As to the proportion 
of STI syndromes, vaginal discharge takes the highest proportion 
(51.4%) followed by urethral discharge (32.1%), then lower 
abdominal pain (7.7%), non-vesicular GUD (5%) and vesicular GUD 
(2.7%). 
 
Regarding sexual behavior, about 19.9% had two or more sexual 
partners in the last three months. About 24% of the patients had 
sexual encounter with a non-regular partner in the last three 
months period and 40% of them haven’t used condom during the 
last sexual contact. Of the patients with STI symptoms 30.3% of 
them were found to be HIV positive and majority of them were 
females (39.6%). 
 
CONCLUSION AND RECOMMENDATION: Assessment of the 
risky behavioral factors of the STI patients showed that a 
12                    Abstracts and Summary
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females (39.6%). 
 
CONCLUSION AND RECOMMENDATION: Assessment of the 
risky behavioral factors of the STI patients showed that a 

considerable proportion of patients had sexual encounter with a 
non-regular partner in the last three months period and haven’t 
used condom during the last sexual contact. This finding calls for a 
need to strengthen our effort in behavioral change communication 
programs. 
Out of the total female STI patients in this surveillance, about 18% 
of them were at some stages of pregnancy, this finding is 
worrisome, as untreated sexually transmitted infections are 
associated with congenital and prenatal infections in neonates, 
particularly in the areas where rates of infection remain high. 
 
In general there is still a need for strengthening an effective 
response to the spread of sexually transmitted infections also need 
to scale up the current sites to find out the transmission dynamic 
and determine which interventions for control would be most 
successful. 
 
National TB/HIV Sentinel Surveillance report 
 
Minilik Demissie1, Asfaw Adane1, Atsebha G/Egizabher1, Dr. Desta 
Kassa1, Tesfaye Tilahun1, Nigussie Gezahegn1, Wudenesh Belete1, 
Dr. Frehywot Eshetu2, Jelaludin Ahmed2, Biniyam Eskinder2, Dr. 
Afework Mebratu2, Dr. Ashenafi Haile2, Dr. Robert Kirkcaldy2,Dr. 
Yibeltal Assefa1, Dr. Amha Kebede1,1Ethiopian public health 
institute (EPHI), Addis Ababa Ethiopia. 2CDC-Ethiopia, Addis 
Ababa Ethiopia 
 
BACKGROUND: The human immunodeficiency virus (HIV) 
pandemic presents a massive challenge to the control of 
tuberculosis at all levels. Without HIV, the tuberculosis epidemic 
would now be in decline almost everywhere. However, instead of 
looking forward to the elimination of TB, countries that are badly 
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affected by HIV are struggling against a rising flow of HIV-infected 
patients with TB. To measure this co-infection WHO recommended 
TB/HIV indicators, which can provide information mainly on the 
program quality. 
 
OBJECTIVE: This sentinel TB/HIV surveillance aimed to generate 
information on the seven core indicators and avail more 
information on TB/HIV co-infection for better program planning 
and decision making. 
 
METHODS: As part of continuous surveillance, one year data(July 
2013 to June 2014) were collected on quarterly basis using a 
standard TB/HIV surveillance report form, from a total of 79 
selected health facilities from all regions. 
 
RESULT: Of the total 9,170 newly enrolled HIV infected 
individuals in pre-ART care, the majorities (95.9%) of them were 
screened for TB at initial visit and active TB was detected on 7.2% 
of them. However, only 8.4% of those with no clinical symptoms for 
TB received IPT. Of the total TB patients registered during the 
reporting period, 8,600 (91.7%) were screened for HIV, and 17.2% 
of them were found positive. Moreover CPT uptake in the TB/HIV 
patients was 78.4%.  The surveillance has also showed 58.6% of 
TB/HIV co-infected patients have started or continued the 
previously initiated ART during the course of their TB treatment. 
 
CONCLUSION AND RECOMMENDATION: The majority of 
PLHIV and TB patients who are in care received TB and HIV 
screening on their initial visit respectively. On the other hand, IPT 
was given for only 8.4% of the eligible patients and the percentage 
of HIV-positive TB patients who has started CPT was 78% .Thus, 
the programs still need to ensure high IPT uptake and work to 
14                    Abstracts and Summary
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was given for only 8.4% of the eligible patients and the percentage 
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increase the CPT uptake close to 100%. The current finding also 
showed low ART coverage of TB/HIV patients, which strongly 
indicated the need to provide due attention to improve ART uptake 
as per the recommendation on the national guideline. 
 
KEY-WORDS: TB/HIV Co-infection, ART, IPT, CPT 
 
Determination of HIV Drug Resistance Early 
Warning Indicators (EWIs) in Ethiopia  
(Round-IV)-2015 
 
Yimam Getaneh1, Nigussie Gezahagn2, Eleni Kidane2, Kidist 
Zealiyas2, Tesfaye Tilahun3, Ermias Sisay3, Abebe Asefa3, Seble 
Girma3, Dr. Fekadu Adugna3 , Dr. Yonas Kassahun3, Atsbeha 
G/Egziabxier3, Dr. Desta Kassa3, Dr. Yibeltal Asefa3 

1. Ethiopian Public Health Institute (EPHI) 
2. World Health Organization (WHO) 
3. CDC Ethiopia 

 
SUMMARY 
BACKGROUND: Rapid scale-up of antiretroviral therapy 
(ART) in resource-limited settings, like Ethiopia, is 
accompanied with an increasing risk of HIV drug resistance 
(HIVDR), which in turn could compromise the performance of 
national ART rollout program. HIVDR testing is not routinely 
available in the country, therefore, ART program and site 
factors known to be associated with emergence of HIVDR 
should be monitored to optimize the quality of patient care 
and minimize the emergence of preventable HIVDR. World 
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Health Organization (WHO) developed a set of HIVDR early 
warning indicators (EWIs) that assess ART, patient, clinic and 
program factors associated with HIVDR emergence and 
provide targets for optimal functioning of clinics and 
program. This study is, therefore, intend to evaluate the levels 
of the four chosen HIVDR EWIs in 86 selected ART sites in 
Ethiopia in order to identify potential strengths and 
weaknesses of the national ART program, and to inform the 
relevant evidence-based policies necessary to improve the 
quality of clinical healthcare, the drug supply/management 
system, and patient adherence; with the ultimate goal of 
minimizing the development and the spread of preventable 
HIVDR in the country. 
 
METHODS: A descriptive, longitudinal and retrospective 
survey was conducted in 2015 among 86 geographically 
selected ART sites, data were abstracted using pre 
established WHO tool to evaluate the performance of health 
facilities using the four EWIs; (1) on time pill pickup (EWI-I), 
(2) Retention in care (EWI-II), (3) ARV drug supply continuity 
(EWI-III) and (4) ART dispensing practice practices (EWI-
IV).The fifth EWI, Viral load suppression at 12 month, was not 
included in this survey as viral load monitoring was not 
routinely available for ART monitoring in the context of our 
country. Performances of the health facilities were classified 
based on a set of scorecards, according to WHO 
recommendation.  
 
RESULT: Seventeen percent (15/86) of the facilities achieved 
‘‘excellent’’ performance (>90%) in on time drug pick up of 
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based on a set of scorecards, according to WHO 
recommendation.  
 
RESULT: Seventeen percent (15/86) of the facilities achieved 
‘‘excellent’’ performance (>90%) in on time drug pick up of 

patients attending in the respective ART clinics while 59% 
(51/86) and 24% (20/86) of them had ‘‘fair’’, (80–90%) and 
‘‘poor’’ performance (<80%) respectively. Indicator for 
Patient retention in care revealed that eighty one percent 
(70/86) of the sites achieved ‘‘excellent’’ (>85%) and 14% 
(12/86) ‘‘fair’’ (75–85%) performance, only 5% (4/86) of the 
facilities had ‘‘poor’’  performance (<75%) for this EWI. with 
regard to  Drug supply continuity, 49% (42/86) of the facilities 
had one or more ARV drug stock out over 12 month 
preceding the survey. The entire facilities selected for this 
survey achieved excellent performance in ARV drug 
dispensing practice. 
 
In conclusion, the level of EWIs for HIVDR in Ethiopia ,in this 
survey, indicated Excellent ARV drug dispensing practice in all 
the facilities and improvements on patient retention in care 
has also been observed. However, indicators related to 
patient adherence (i.e on time drug pick up) and drug supply 
continuity remained still a challenge, thus, reflecting the 
important risks of emerging HIVDR. Reducing the workload 
with task shifting, together with a better community 
engagement and regular site supervision, are key components 
to set-up efficient HIVDR preventive strategies.  
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Primary HIV-1C drug resistance mutations in 
treatment naïve individuals in Ethiopia. 
Huruy K1, Maier M, Mulu A, Liebert UG. 
 
Antiretroviral drug resistance is a major challenge for management 
and control of HIV-1 infection worldwide and particularly in 
resource limited countries. The frequency of primary drug 
resistance mutations (DRMs) and of naturally occurring 
polymorphisms was determined in 83 antiretroviral treatment 
(ART) naïve Ethiopian individuals infected with HIV-1, 
consecutively enrolled in 2010. In all individuals HIV-1C was found. 
The median (interquartile range) of CD4(+) T-cell count and viral 
load were 100 (49-201) cells/μl and 44,640 (12,553-134,664) 
copies/ml, respectively. Protease (PR) and reverse transcriptase 
(RT) genes of HIV-1 RNA were amplified and sequenced. The 
proportion of primary DRM to any drug class, using the World 
Health Organization mutation lists, was 7.2% (6/83), thus 
exceeding the WHO threshold limit of 5%. Three individuals (3.6%) 
had non-nucleoside reverse transcriptase inhibitor (NNRTI) 
mutations, two individuals (2.4%) had protease inhibitor 
mutations, and one (1.2%) had mutations associated with two drug 
classes (nucleoside reverse transcriptase inhibitor and NNRTI). In 
addition, the frequency of polymorphisms in the PR and RT genes 
was higher compared with previous studies in Ethiopian as well as 
worldwide isolates. Hence, genotypic drug resistance testing as 
part of routine management of individuals seems reasonable even 
in resource limited countries prior to treatment in order to allow 
proper choice of ART. J. Med. Virol. 87:978-984, 2015. © 2015 
Wiley Periodicals, Inc. 
 
KEYWORDS: 
ART; polymorphism; primary drug resistance; protease; reverse 
transcriptase 
PMID: 25649964 
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 Models of care to improve retention in care in 
Ethiopia: a mixed-methods study  

 
Yibeltal Assefa, Lut Lynen, Edwin Wouters, Freya Rasschaert, Koen 
Peeters, Wim Van Damme 
 
BACKGROUND: Patient retention, defined as a continuous 
engagement of patients in care, is one of the crucial indicators for 
monitoring and evaluating the performance of antiretroviral 
treatment (ART) programs. It has been identified that suboptimal 
patient retention in care is one of the challenges of ART programs 
in many settings. ART programs have, therefore, been striving hard 
to identify and implement interventions that improve their 
suboptimal levels of retention. The objective of this study was to 
develop a framework (model of care) for improving patient 
retention in care.     
 
METHODS: A mixed-methods study, based on the positive 
deviance approach, was conducted in Ethiopia in 2011/12. 
Quantitative data were collected to estimate and compare the 
levels of retention in care in nine health facilities. Key informant 
interviews and focus group discussions were conducted to identify 
a package of interventions implemented in the health facilities with 
relatively higher or improving levels of retention.  
 
RESULTS: Retention in care in the Ethiopian ART program was 
found to be variable across health facilities. Among hospitals, the 
poorest performer had 0.46 (0.35, 0.60) times less retention than 
the reference; among health centers, the poorest performers had 
0.44 (0.28, 0.70) times less retention than the reference. Health 
facilities with higher and improving patient retention were found 
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to implement a comprehensive package of interventions: (1) 
retention promoting activities by health facilities, (2) retention 
promoting activities by community-based organizations, (3) 
coordination of these activities by case manager(s), and (4) patient 
information systems by data clerk(s). On the contrary, such 
interventions were either poorly implemented or did not exist in 
health facilities with lower retention in care. A framework to 
improve retention in care was developed based on the evidence 
found by applying the positive deviance approach.  
 
CONCLUSION: A framework for improving retention in care of 
patients on ART was developed. We recommend that health 
facilities implement the framework, monitor and evaluate their 
levels of retention in care, and, if necessary, adapt the framework to 
their own contexts.  
 
Rate of Switching to second line ART regimen 
and predictors of switching among patients with 
treatment failure in Ethiopia: Advanced Clinical 
Moniterining (ACM)  Study 
 
Achamyeleh Alebachew MD, MPH: Eyuel Tsegaye BSC, MSC, William 
Weiss, MSC, Dr PH, Teshome Sachilemariam, Nigusie Tefera MD,  
Taye Tolera, MD, Yifru Birhan, MD, Alula Teklu MD, MPH 
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Biomarkers for TB in the context of HIV infection 
in Ethiopia 
Desta Kassa (Ph.D.) 
 
ABSTRACT 
Tuberculosis remains to be one of the severe infectious diseases, 
especially in developing countries. Universal and specific 
biomarkers for TB could accelerate the development of novel 
diagnostics and therapies for TB, which are urgently needed to 
control the epidemic effectively. In the series of several studies we 
executed, several candidate biomarkers for latent and active TB in 
the context of HIV infection have been identified Our study design 
for testing novel Mtb antigens, revealed combined measurement of 
specific cytokines (IFN-γ, TNF-α, IL-6 and IL-10) in response to a 
subset of antigens (Rv0081, Rv2629, Rv1733c, Rv2006) could be a 
promising path to develop immunodiagnostics.  
 
We also presented data, which suggest combined measurement of 
IFN-γ IFN F γ-17, and IP-10 in response to ESAT-6/CFP-10 could be 
useful immune markers for the diagnosis LTBI; IL-2 and IP-10 for 
the diagnosis of active TB; and IFN-γ, IL-17, MIP-1α, and IL-10 to 
discriminate latent and active TB. In addition, FCGR1A, TIMP-2, IL-
7R and CD8A whole blood genes could be useful to classify active 
TB in HIV patients  
 
We showed that IL-2, IFN-γ and IP-10 in response ESAT-6/CFP-10; 
and the leukocyte subsets (TLC, WBC, neutrophil) to be useful 
markers to monitor treatment in HIV negative TB patients. 
Similarly, IL-10 and MIP-1α in response to ESAT-6/CFP-10 may 
assist to monitor TB treatment and HAART.  
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We showed that IL-2, IFN-γ and IP-10 in response ESAT-6/CFP-10; 
and the leukocyte subsets (TLC, WBC, neutrophil) to be useful 
markers to monitor treatment in HIV negative TB patients. 
Similarly, IL-10 and MIP-1α in response to ESAT-6/CFP-10 may 
assist to monitor TB treatment and HAART.  
 

In summary, whereas we feel that these identified biomarkers will 
have significant contribution towards TB control in the future, the 
effects of other potential confounding factors including endemic 
infections such as malaria and helminthes, granulomatous disease, 
host genetics, and Mtb lineages need to be addressed before these 
new biomarkers are moving to clinical practices.  
 
Thus, we propose context-dependent validation studies by 
comparing findings from prospective cohorts from different 
epidemiological settings and populations with samples and data 
collected in a standardised way. The ideal approach for this will be 
the GC-6-74 TB consortium repository samples which consists of 
five African countries including Ethiopia, Uganda, South Africa, The 
Gambia and Malawi.  
 
We suggest further biomarker research by including 
extrapulumonary TB patients and children where the need of 
better TB diagnostics is enormous; and from other easy to access 
specimens including urine, saliva and sputum. To increase the 
efficiency of biomarker discovery and consecutively to deliver 
novel clinical tests, there is a need of better understanding of the 
TB biomarker research process (from study design to validation). 
Nonetheless, research aimed to understand host-pathogen 
interactions, the interplay between innate and adaptive immune 
responses, and the complex cytokine interplay need to be 
continued.  
 

KEY WORDS: Tuberculosis, HIV/AIDS, Biomarkers, Immunologic, 
Transcriptiomic  
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Molecular Epidemiology and Transmission 
Dynamics of Mycobacterium tuberculosis in 
Northwest Ethiopia. 
Belay Tessema, Joerg Beer, Matthias Merker, Frank Emmrich, 
Ulrich Sack, Arne C. Rodloff, Stefan Niemann 

Department of Medical Microbiology, School of Biomedical and 
Laboratory Sciences, College of Medicine and Health Sciences, 
University of Gondar, Gondar, Ethiopia.  

P.O.BoX 196 Gondar, Ethiopia, Tel: +251919306918, E-Mail: 
bt1488@yahoo.com 

ABSTRACT 

Background: Although Ethiopia ranks seventh among the world’s 
22 high-burden tuberculosis (TB) countries, little is known about 
strain diversity and transmission. In this study, we present the first 
in-depth analysis of the population structure and transmission 
dynamics of Mycobacterium tuberculosis strains from Northwest 
Ethiopia.  

METHODS: In the present study, 244 M. tuberculosis isolates 
where analysed by mycobacterial interspersed repetitive unit - 
variable number tandem repeat 24-loci typing and spoligotyping 
methods to determine phylogenetic lineages and perform a cluster 
analysis. Clusters of strains with identical genotyping patterns 
were considered as an indicator for the recent transmission.  

RESULTS: Of 244 isolates, 59.0% were classified into nine 
previously described lineages: Dehli/CAS (38.9%), Haarlem (8.6%), 
Ural (3.3%), LAM (3.3%), TUR (2.0%), X-type (1.2%), S-type 
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ABSTRACT 

Background: Although Ethiopia ranks seventh among the world’s 
22 high-burden tuberculosis (TB) countries, little is known about 
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in-depth analysis of the population structure and transmission 
dynamics of Mycobacterium tuberculosis strains from Northwest 
Ethiopia.  

METHODS: In the present study, 244 M. tuberculosis isolates 
where analysed by mycobacterial interspersed repetitive unit - 
variable number tandem repeat 24-loci typing and spoligotyping 
methods to determine phylogenetic lineages and perform a cluster 
analysis. Clusters of strains with identical genotyping patterns 
were considered as an indicator for the recent transmission.  

RESULTS: Of 244 isolates, 59.0% were classified into nine 
previously described lineages: Dehli/CAS (38.9%), Haarlem (8.6%), 
Ural (3.3%), LAM (3.3%), TUR (2.0%), X-type (1.2%), S-type 

(0.8%), Beijing (0.4%) and Uganda II (0.4%). Interestingly, 31.6% 
of the strains were grouped into four new lineages and were named 
as Ethiopia_3 (13.1%), Ethiopia_1 (7.8%), Ethiopia_H37Rv like 
(7.0%) and Ethiopia_2 (3.7%) lineages. The remaining 9.4% of the 
isolates could not be assigned to the known or new lineages. 
Overall, 45.1% of the isolates were grouped in clusters, indicating a 
high rate of recent transmission. 

CONCLUSIONS: This study confirms a highly diverse M. 
tuberculosis population structure, the presence of new phylogenetic 
lineages and a predominance of the Dehli/CAS lineage in Northwest 
Ethiopia. The high rate of recent transmission indicates defects of 
the TB control program in Northwest Ethiopia. This emphasizes the 
importance of strengthening laboratory diagnosis of TB, intensified 
case finding and treatment of TB patients to interrupt the chain of 
transmission. 

KEY WORDS: Mycobacterium tuberculosis; molecular 
epidemiology; transmission dynamics  
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HEPATOPROTECTIVE ACTIVITY OF AQUEOUS 
SEED EXTRACT OF NIGELLA SATIVA AGAINST 
HIGHLY ACTIVE ANTIRETROVIRAL THERAPY 
INDUCED HEPATOTOXICITY IN RATS 
Kissi Mudie*1, Daniel Seifu2, Asfaw Debella1, Feyissa Challa1, Abiy 
Abebe1 and Negero Gemeda1 
 
1Ethiopian Public Health Institute (EPHI), 2Addis Ababa University 
(AAU), Addis Ababa, Ethiopia 
*kissimudiey@yahoo.com 

ABSTRACT 

BACKGROUND: Liver is a metabolically active organ responsible 
for many vital life functions. It performs many activities that are 
critical for survival. Due to its important activities, the liver is 
exposed to a number of insults and is one of the body's organs most 
subject to injury. In spite of tremendous advances in modern 
medicine, there are hardly any reliable drugs that protect the liver 
from damage and/or help in regeneration of hepatic cell. It is, 
therefore, necessary to search for effective and safe herbal drugsfor 
the treatment of liver disease to replace currently used drugs of 
doubtful efficacy and safety.  
 
AIM OF THE STUDY: to investigate the hepatoprotective activity 
of aqueous extract of Nigella sativa seed in highly active 
antiretroviral therapy (Lamivudine, Zidovudine and Efavirenz) 
administered rats.  
 
MATERIALS AND METHODS: sixty rats weighed between 150-
200g were randomly divided into six groups and each group 
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ABSTRACT 

BACKGROUND: Liver is a metabolically active organ responsible 
for many vital life functions. It performs many activities that are 
critical for survival. Due to its important activities, the liver is 
exposed to a number of insults and is one of the body's organs most 
subject to injury. In spite of tremendous advances in modern 
medicine, there are hardly any reliable drugs that protect the liver 
from damage and/or help in regeneration of hepatic cell. It is, 
therefore, necessary to search for effective and safe herbal drugsfor 
the treatment of liver disease to replace currently used drugs of 
doubtful efficacy and safety.  
 
AIM OF THE STUDY: to investigate the hepatoprotective activity 
of aqueous extract of Nigella sativa seed in highly active 
antiretroviral therapy (Lamivudine, Zidovudine and Efavirenz) 
administered rats.  
 
MATERIALS AND METHODS: sixty rats weighed between 150-
200g were randomly divided into six groups and each group 

comprised of ten rats.Rats in group I were administered with 
distilled water. Rats in group II were administered with highly 
active antiretroviral therapy only. Rats in groups III - VI were 
administered 100,200, 400 and 800 mg/kg Nigella sativa plus 
highly active antiretroviral therapy respectively. The treatments 
were given orally for 28 consecutive days. On the 29th day, all rats 
were sacrificed under light diethyl ether anaesthesia; blood 
samples were collected for the assessment of biochemical 
parameters, while liver tissue was used for histopathological 
assessment.  
 
RESULTS: Serum levels of liver enzymes ALT, AST, ALP, and GGT 
were significantly (p<0.05) increased and albumin concentration 
was significantly decreased in animals treated with highly active 
antiretroviral therapy as compared to the normal control. 
Histopathological observations also revealed severe damage in the 
structure of liver tissue in animals administered with highly active 
antiretroviral therapy. Treatment of highly active antiretroviral 
therapy exposed animals with Nigella sativa showed marked 
improvement in both biochemical and histopathological findings. 
Rise in liver enzymes was almost restored to normal in animals 
treated with Nigella sativa.  
 
CONCLUSION: Nigella sativa through its antioxidant activity 
effectively protects highly active antiretroviral therapy induced 
liver toxicity.  
 
KEY WORDS: HAART, Nigella sativa, Liver enzymes, 
hepatoprotective 
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Prevalence of depression and associated 
factors in people living with HIV/AIDS; Tigray, 
north Ethiopia. 
 
Haftu Berhe (MSc) and Alemayehu Bayray (PhD) 
College of health sciences, Mekelle University  
 
INTRODUCTION: Mental disorders associated with HIV/AIDS 
can result from the psychological impact of having a fatal 
disease, or stem from the effects of psychosocial stressors 
associated with the illness. They can also result from actual 
neurological changes in the physical and chemical structures of 
the central nervous system that occur as a result of the HIV 
virus, opportunistic infections, or related treatments. Most HIV 
positive psychiatric patients actually suffer from multiple 
disorders and Depression is the most frequently observed 
disorder among HIV/AIDS patients (1-5). However, the 
magnitude of depression and associated factors among PLWHA 
was not adequately addressed in our context. Therefore, our 
study was intended to fill this research gap thereby help 
clinicians and other stake holders be aware of and plan 
appropriate strategies and prevent the high suicidal rate as a 
result of depression related to HIV/AIDS.  
 

METHODOLOGY 
Study Design and Area: Institution based cross- sectional study 
was conducted from November, 2011 to July, 2012 among 
patients attending HIV/AIDS (PLWHA) at selected zonal Hospitals 
in Tigray region.  
 
Study Population: People living with HIV/AIDS attending in the 
six zonal hospitals were the source and people living with 
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result of depression related to HIV/AIDS.  
 

METHODOLOGY 
Study Design and Area: Institution based cross- sectional study 
was conducted from November, 2011 to July, 2012 among 
patients attending HIV/AIDS (PLWHA) at selected zonal Hospitals 
in Tigray region.  
 
Study Population: People living with HIV/AIDS attending in the 
six zonal hospitals were the source and people living with 

HIV/AIDS who had been attending the HIV/AIDS clinics in the 
selected zonal hospitals were the study population. Sample size 
was calculated to be 269 using single population proportion 
formulas: considering 95% confidence interval, prevalence of 
depression 20%, and 5% precision with 10 % contingency. This 
n u m b e r  w a s  p r o p o r t i o n a l l y  d i s t r i b u t e d  t o  t h e  three 
zonal hospitals. Eligible patients were those 18 years and older, 
HIV-positive & attended the HIV clinics for 6 months and stable 
enough to complete the study interview. Patients with a major 
problem of cognition and/or communication difficulties were 
automatically excluded. Ethical clearance was secured from the 
Tigray region health bureau. 
 
Data collection: Patients were interviewed using the 21 item 
Hamilton’s depression scale Questionnaire. Six data collectors and 
three supervisors were involved in the data collection after three 
days training on t h e  data  col lect ion tool.  
 
Analysis: The collected data was entered, cleaned and analyzed 
using SPSS, version 19.0. Levels of depression were calculated 
among various subgroups of patients. The possible associations of 
the presence and severity of depression with socio- demographic 
variables was explored. 
 
Result and Discussion: In this study, 269 subjects were 
participated & 142(52%) were females, 213 (79.2%) from urban 
area. one hundred twenty nine, 129 (48%) were married, majority 
(80.4%), 60(22.3%) were unemployed. and 229 (85.2%) had a 
minimum of primary education. In addition, out of 109 
respondents whose age range was b/n 35-44: 59 were normal 
while 42 and 8 had mild and moderate status of depression 
respectively (Table-1). 
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In this study the 118 (43.9%) of the total respondents were 
depressed. This is in line with studies from Jamaica (43%), Mali 
(45.8%), and India (51.1%) (6, 7, 8) In addition, a statistical 
significant association was found between depression and 
residence in this study, that is, urban participants were found to 
be more depressed than rural. This is in contrast with a study 
conducted in Coastal South India (8). This could be because of the 
difference in living standard and cultural view of the society.  
 
Lower class participants were found to be depressed and this is in 
line with a study from India (8). Furthermore; we found that those 
who were unemployed and governmental employed had 
depression than the self employed ones. This might be because of 
worrying of insecurity by the unemployed ones and stigma and 
discrimination from the working environment for the 
governmental employees. 
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line with a study from India (8). Furthermore; we found that those 
who were unemployed and governmental employed had 
depression than the self employed ones. This might be because of 
worrying of insecurity by the unemployed ones and stigma and 
discrimination from the working environment for the 
governmental employees. 
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CONCLUSION:  In summary, our study attempted to elicit 
information of depression among PLWHA. The magnitude of 
depression in PLWHA on ART was found to be 43.9%. It was 
positively associated with urban dwellers, with lower socio-
economic class, un- employed, and government employees. 
Hence, depression is highly prevalent among PLWHA on ART 
which is still under diagnosed and under treated. Thus, there is a 
need to incorporate mental health service as an integral 
component of HIV care. 
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INTRODUCTION: WHO recommends that Xpert 
MTB/RIF(Xpert)assay replaces smear microscopy for initial 
diagnosis of HIV associated tuberculosis or multidrug 
resistantpulmonary tuberculosis; however, no data exist for its use 
in both categories in Ethiopia. 
 
OBJECTIVE: The aim of the study was to assess the performance 
of Xpert assay for the diagnosis of pulmonary tuberculosis and 
whether rifampicin resistance by Xpert assay is associated with co-
existent isoniazid (INH) resistance in pulmonarytuberculosis (TB) 
andpresumptive multidrug resistant tuberculosis (MDR-
TB)patients.   
 
METHODS: In this descriptive cross-sectional study, we enrolled 
adults aged ≥18 who had been referred to 7 Xpertfacilitiesin four 
regions.The study included adult presumptive TB and MDR-TB 
patients coming to the study sites on their own or through referral 
mechanism. Two sputum samples per a patient were collected. One 
sample was tested with Xpertassay at site and the other sample 
transported to National TB Reference Laboratory (NRL)for primary 
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whether rifampicin resistance by Xpert assay is associated with co-
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andpresumptive multidrug resistant tuberculosis (MDR-
TB)patients.   
 
METHODS: In this descriptive cross-sectional study, we enrolled 
adults aged ≥18 who had been referred to 7 Xpertfacilitiesin four 
regions.The study included adult presumptive TB and MDR-TB 
patients coming to the study sites on their own or through referral 
mechanism. Two sputum samples per a patient were collected. One 
sample was tested with Xpertassay at site and the other sample 
transported to National TB Reference Laboratory (NRL)for primary 

recovery of M. tuberculosisand its drug susceptibility testing (DST). 
We compared the diagnostic performance of Xpertagainst 
concentrated smear, solid culture and DST. 
 
RESULTS: 514subjects with average age 36.4 (standard deviation 
of 14.5) were enrolled in the study. Majority (58.2%) were 
males.Smear microscopy, Xpertand culture positivity rate was 
19.2%, 37.5% and 28.6%, respectively. In comparing with LJ 
culture (reference method),the overall sensitivity and specificity of 
Xpertwas 90.0% and 80.6% for detecting M. tuberculosis, 
respectively. However, the sensitivity and specificity Xpertin HIV 
positive individuals(n=89) was 83.3% and 90.8%, respectively. For 
smear negative cases (n=362), Xpertsensitivity was 70%, compared 
withculture.Xpert assay was 97.4% sensitive for detecting MDR-TB 
cases and 88.9% specific.  
 
CONCLUSIONS: Xpertpositivity rate (37.5%) is higher than the 
reference method (28.6%). However, bacilli viability could be a 
concern and Xpert should be done exclusively before anti-TB 
treatment initiation. Xperthas good sensitivity for the detection of 
the bacilli in smear negative patientsas well as HIV positive 
individuals.Xpert rifampicin resistance can be a good predicator for 
MDR-TB cases. But, there were7 rifampicin resistant cases by Xpert 
and classified as non-MDR by reference method. This emphasizes 
the importance of confirming all Xpert rifampicin resistant casesfor 
the proper management of the cases.  
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GeneXpert MTB/RIF implementation scale up 
and its contribution to decentralized 
management of MDR-TB in Ethiopia  
Gudeta Tibeso, Jemal Seid, Dereje Habte, Nebiyu Hiruye, Muluken 
Melese, Degu Jerene, Pedro Suarez 
 
BACKGROUND:  Early detection and prompt treatment of 
tuberculosis (TB) depends to a large extent on the availability of 
rapid diagnostics such as GeneXpert MTB/RIF. GeneXpert was 
introduced in Ethiopia in 2011 but its use was limited to few 
research and regional labs. Since 2013, the Ethiopian Ministry of 
Health has adapted the global recommendations to use GeneXpert 
MTB/Rif as an initial diagnostic method for MDR-TB suspects,  
smear negative pulmonary presumptive HIV patients and children.  
The USAID-funded Help Ethiopia Address the Low TB Performance 
(HEAL TB) project supported the roll out of GeneXpert MTB/RIF in 
Ethiopia. We are presenting experiences of GeneXpert 
implementation and its contribution to decentralized management 
of multi-drug resistant TB (MDR-TB) in two regions of Ethiopia.   
 
INTERVENTIONS: In the two regions  by the end of December 
2014, a total of 39 GeneXpert machines  were  functional.  In 
collaboration with the Ethiopian Public Health Institute(EPHI).  
HEAL TB trained laboratory personnel, developed standard 
operating procedures and reporting tools, provided site level 
mentoring, deployed short-term technical assistance through an 
international expert, and monitored progress through monthly 
reporting and feedback. Moreover HEAL TB oriented clinicians on 
the eligibility criteria for GeneXpert, facilitated sample 
transportation, and ensured adequate supply of cartridges.  The 
trends in GeneXpert utilization and its yield were evaluated on a 
quarterly basis, and the yield and contribution was compared with 
that of conventional culture methods.   
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HEAL TB trained laboratory personnel, developed standard 
operating procedures and reporting tools, provided site level 
mentoring, deployed short-term technical assistance through an 
international expert, and monitored progress through monthly 
reporting and feedback. Moreover HEAL TB oriented clinicians on 
the eligibility criteria for GeneXpert, facilitated sample 
transportation, and ensured adequate supply of cartridges.  The 
trends in GeneXpert utilization and its yield were evaluated on a 
quarterly basis, and the yield and contribution was compared with 
that of conventional culture methods.   

RESULTS:  Out of  10706 presumptive MDR TB cases identified  in 
the period  between October  2013-December, 2014 ;  6579 of them 
were tested with GeneXpert whereas 4109 samples were processed 
by culture. Out of the 10,706 cases , 316  diagnosed as MDR-TB 
cases and out of which 199(63%) were diagnosed by GeneXpert. 
The yield of overall MTB for Xpert was  around 21%. Invalid or 
error report for the Xpert was ranging from 7.3%   During Oct-Dec 
2014, sputum  examination among 290  smear negative HIV 
infected persons yielded 56 MTB +(19.3%) cases of which 3 were 
Rifampicin Resistant. 
 
CONCLUSION: GeneXpert contributed to detection of close to two-
thirds of MDR-TB cases during the reporting period, which 
contributed for shortening the diagnosing time for presumptive 
MDR TB cases. More work is needed to minimize error rate in the 
future. The utilization rate of the Xpert machines is low and 
requires to sensitize health workers to send more samples 

Table 1: GeneXpert experience in Ethiopia 

Variable Results, N (%) 
Total samples processed 6597 
MTB not detected 4710(71.4%)
MTB+/RIF- 1167(17.7%)
MTB+/RIF+ 199(3%)
MTB+/RIF indeterminate 46(0.7%)
Total MTB detected 1412(21.4%)
Invalid    

488(7.3%) Error 
No results 
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Clinical and Laboratory Tools for the Diagnosis of 
Smear Negative Pulmonary Tuberculosis  

Muluwork Getahun, Zekarias Dagne, Zelalem Yaregal, Aster 
H/Mariam, Shewki Moga, Abyot Meaza, Abebaw Kebede,  
Yetnebersh Feseha 

BACKGROUND: Diagnosing tuberculosis in resource-constrained 
settings relies mainly on sputum smear examination, but 
approximately 35% of all patients with tuberculosis and 42% of 
pulmonary cases are smear-negative. The proposed approach for 
addressing the challenge of diagnosing smear negative pulmonary 
tuberculosis includes better suspect selection through the use of 
clinical prediction rules, optimization of the yield of respiratory 
samples and the use of improved diagnostic tests. Patients with 
smear negative pulmonary tuberculosis who do not receive 
treatment have a high mortality, while inappropriately treated 
patients with anti-TB drugs frequently experience with side effects. 
Thus it is important to make the correct decision in smear negative 
pulmonary tuberculosis patients before starting anti-TB treatment. 

OBJECTIVE: To describe the proportion of clinical predictors and 
accuracy of empiric TB treatment initiation and assess the 
contribution of to culture and molecular diagnostic method for 
smear-negative patients.  

METHOD: TB presumptive were screened using direct ZN smear 
microscopy and enroll to the study. Clinic information was 
collected for their socio-demographics data, TB symptoms, chest X-
ray findings and TB treatment initiation. Sputum was collected and 
on the collected specimen direct and concentrated fluorescent 
microscopy, MGIT, LJ, TB-LAMP and Xpert MTB/RIF were 
performed.  
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METHOD: TB presumptive were screened using direct ZN smear 
microscopy and enroll to the study. Clinic information was 
collected for their socio-demographics data, TB symptoms, chest X-
ray findings and TB treatment initiation. Sputum was collected and 
on the collected specimen direct and concentrated fluorescent 
microscopy, MGIT, LJ, TB-LAMP and Xpert MTB/RIF were 
performed.  

RESULT: This study enrolls 459 smear negative presumptive TB 
patients. Of which 57% (252/442) were males and median age 40 
IQR (28–55) years. The prevalence of HIV and TB among the study 
participants were 30% and 6.8% respectively. A total of 39 (10.8%) 
cases were treated empirically. Of those, 20% (n = 8) were culture 
positive compared to 13 (4%) of the 321 untreated patients (p, < 
0.001). The sensitivity and specificity of empiric TB treatment 
initiation in the diagnosis of TB compare to culture was 38.1% and 
85.5% respectively. The overall culture positivity rate was 6.8% 
(30/439), of which 6.6% (26/391) was by MGIT and 5.3% 
(23/436) was by LJ method. Direct and concentrated fluorescent 
microscopy adds in 0.9% and 1.3% of cases diagnosis for smear 
negative suspects using direct ZN. The overall sensitivity and 
specificity of TB-LAMP was 61.5% and 96.6% respectively. Intra 
test performance of TB-LAMP between individuals was varying 
significantly (p, < 0.001). The overall sensitivity and specificity 
Xpert MTB/RIF was 70.8% and 97.2% respectively.  

CONCLUSION: Empiric TB treatment initiation correlates poorly 
with TB cultures. The diagnostic contribution of culture and 
concentrated smear was low. TB-LAMP and Xpert MTB/RIF can be 
an alternative diagnostic tool for smear negative TB diagnosis. The 
low positivity rate of laboratory diagnostic methods suggest that 
strengthening better suspect selection through the use of clinical 
prediction rules and optimization of the yield of respiratory 
samples should be implemented to achieve a more accurate 
diagnosis of smear negative TB. 
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Identification of Non-tuberculous Mycobacteria: 
Evaluation of speed-Oligo® mycobacteria assay 

as compared to Genotype Mycobacterium CM/AS 
assay 

 
Zelalem Yaregal, Abebaw Kebede Muluwork Getahun, Zekariyas 
Dagne,Shewki Moga Abyot Meaza, Desalegn Addisse, Mengestu 
Tadesse.Epherem Tesfaye.Dr.Gurja Belay 
 
BACKGROUND: Globally, an increase in non-tuberculous 
mycobacteria (NTM) isolation is being reported with a varied 
geographic prevalence of different species around the world. 
NTM causing clinical disease have also become increasingly 
common and more diverse. Treatment options differ according 
to the species isolated and their susceptibility profile. Thus, 
information on their distribution, frequency and drug profile is 
important for proper case management. In Ethiopia, there is 
lack of data on NTM species distribution. Knowledge of local 
species variation would help to have appropriate diagnosis and 
case management strategy. 
 
OBJECTIVE: This study was designed to determine the species 
level distribution and frequency of NTM among the clinical 
isolates from the first national tuberculosis prevalence survey 
and the routine national TB reference laboratory referral MDR-
TB diagnostic service in Ethiopia. A new Deoxyribonucleic acid 
(DNA) assay (Speed-oligo Mycobacteria, Vircell), was also 
evaluated for identification of NTM.  
  
METHODOLOGY: Laboratory based descriptive cross 
sectional study was conducted from October 2013–October 
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OBJECTIVE: This study was designed to determine the species 
level distribution and frequency of NTM among the clinical 
isolates from the first national tuberculosis prevalence survey 
and the routine national TB reference laboratory referral MDR-
TB diagnostic service in Ethiopia. A new Deoxyribonucleic acid 
(DNA) assay (Speed-oligo Mycobacteria, Vircell), was also 
evaluated for identification of NTM.  
  
METHODOLOGY: Laboratory based descriptive cross 
sectional study was conducted from October 2013–October 

2014 using stored mycobacterial clinical isolates as study 
sample. A total of 180 clinical Mycobacterial isolates were 
analyzed using Genotype Mycobacterium CM/AS and Speed-
oligo Mycobacteria Assay. 

RESULT: A total of 180 clinical mycobacterial isolates were 
included in the present study. Among these, 114(63.4%) and 
66(36.6%) were NTM and Mycobacterium tuberculosis 
Complex (MTBC) respectively. All the NTM isolates were 
further characterized by Genotype Mycobacterium CM/AS and 
speed oligo Mycobacteria assay. In both molecular assays, 
thirty species of NTM were identified. The most frequently 
identified NTM species were M. gordonae (n=10). 
Mycobacterium avium Complex (MAC) (n=7), M. fortuitum(n=6), 
and M. chelonae (n=3). The remaining species that were 
identified in the study were M. simiae (n=1), M.celatum (n=1), 
M.shimoidei (n=1) and M.interjectum(n=1).Speed-oligo 
mycobacteria assay has a high degree of agreement with 
Genotype Mycobacterium CM assay for species/complex 
specific probe with Cohens Kappa value of 0.95 and fair 
agreement for the genus specific probe with Cohen’s Kappa 
value of 0.29.The relative sensitivity and specificity ( including 
95% confidence intervals) of Speed-Oligo mycobacteria  
compared to Genotype mycobacterium CM for genus specific 
probe was 99.3% (95% CI 96.20% - 99.88%) and specificity 
20%(95%CI 8.48%-36.95%)                                                         .For 
species/complex specific probe it was sensitivity 95.9% (95% 
CI 89.77% - 98.84%) and specificity100% (95% CI 95.61%-
100.00%).The identification rate of Speed-oligo mycobacteria 
was 82.1% and 17.8% for MDR-TB suspect and prevalence 
survey isolates, respectively. Twenty-eight Mycobacterium 
species was identified as High GC content gram positive 
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bacteria by Genotype Mycobacterium CM/AS as compared to 
Speed oligo and AFB microscopy.  

CONCLUSIONS: There are pathogenic species of NTM with 
diverse distribution in Ethiopia. Speed oligo Mycobacteria 
assay is comparable to Genotype Mycobacterium CM/AS assay. 
However, both methods varied in detecting species; M. 
fortuitum, M. gordonae, and M. interjectum. Speed- oligo 
mycobacteria assay is proved as a rapid and easy to perform 
alternative to Genotype Mycobacterium CM. The assay is 
reliable in identifying NTM species covered by specific probe on 
the dip stick. The genus specific probe for Genotype 
mycobacterium CM/AS was found to be non-specific for 
prevalence survey isolates.  

RECOMMENDATION: Identification of NTM species from 
clinical specimens should be done in all mycobacteriology 
Laboratories for further evaluation of their clinical significance 
andadequate treatment of NTM disease.Applying speed oligo 
mycobacteria assay for rapid and reliable identification of NTM 
in routine mycobacterial diagnosis laboratory in Ethiopia is 
important.  

KEY WORDS: Nontubercolous mycobacteria, Genotype 
Mycobacterium CM/AS, Speed-oligo Mycobacteria Assay, 
Ethiopia 
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Performance of Ethiopian Laboratories in 
External Quality Assessment (EQA), 2010-2015  
 
Adisu K1,Getnet H1,Habtamu A1,Feven G1,Dereje Y1,Abnet A1,Ebise 
A1 ,Adino D1 ,Andargachew G, Adanech A1, Adanech A1,Gonfa A1  
1 Ethiopian Public Health Institute, Addis Ababa, Ethiopia  
 
BACKGROUND: External Quality Assessment (EQA) is a method 
that allows comparison of a laboratory’s testing quality to a source 
outside the laboratory. It determines the performance of individual 
laboratories for specific tests by comparing results obtained by 
participant laboratories on identical proficiency panels. 
Participation in EQA is important to evaluate reliability of methods, 
materials, equipment and monitoring of training impact, and build 
customers’ and health regulatory authorities’ confidence in 
laboratory results. Participation in EQA creates a network for 
communication, and can be a good tool for enhancing a national 
laboratory network. Justifiably, EQA participation is one of the 
major criteria for accreditation. Ethiopia developed its first 
National External Quality Assessment Scheme (NEQAS) Operational 
plan in December 2006. In Ethiopia, EQA programs are coordinated 
and implemented through three mechanisms: International 
(IEQAS), National (NEQAS) and Regional (REQAS) schemes.  
 

METHODS: EQA programs from different sources were 
introduced into Ethiopia since 2007. IEQAS, NEQAS and REQAS 
systems have been used to strengthen participation of laboratories 
in proficiency testing programs. Different EQA guidelines like AFB 
TB, Malaria, HIV were also developed to standardize and facilitate 
the implementation of the specific schemes as part of the national 
comprehensive laboratory programs.  
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(IEQAS), National (NEQAS) and Regional (REQAS) schemes.  
 

METHODS: EQA programs from different sources were 
introduced into Ethiopia since 2007. IEQAS, NEQAS and REQAS 
systems have been used to strengthen participation of laboratories 
in proficiency testing programs. Different EQA guidelines like AFB 
TB, Malaria, HIV were also developed to standardize and facilitate 
the implementation of the specific schemes as part of the national 
comprehensive laboratory programs.  

FINDINGS AND RESULTS: The number of EQA participant 
laboratories have increased from 20 to 173 since 2007.Different 
programs were implemented:  
 
UKNEQAS (Hematology and Chemistry),QASI Canada for CD4, One 
world Accuracy(OWA) for multiple programs ,CDC-Atlanta for HIV 
DNA PCR and Viral load, all as part of IEQAS whereby EQA 
programs for, TB Smear Microscopy, Malaria microscopy and HIV 
Rapid Testing are covered by NEQAS and REQAS. One of the 
Programs, One world Accuracy, has enabled Ethiopia to enroll 173 
health facilities in multiple Proficiency Testing programs.  
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into EQA programs for many tests. The program has also helped 
laboratories striving for accreditation to fulfill mandatory 
requirement of participating in EQA programs. The full benefits of 
the program could be effectively harvested if participant 
laboratories had reliable internet access for prompt online result 
submission and easy access to feedback reports, dependable 
courier system and all EQA schemes were properly implemented 
per the National Guidelines.  
 
Ethiopian National Tuberculosis Reference 
Laboratory Ten Year EQA-PT performance 
review 
 
Tadesse M.1 Kebede A1. Getahun. M. 1 Yaregal Z1. Meaza A. 1 
Dagne Z1. Moga S1. Addise D1.Tesfaye E1.Yenew B1. Mollalign H1. 
Diriba G1. Girmachew F1. Dimssea D1.Marondera B2.  
1, Ethiopian public health institiute P.O.B1242 2,.FIND 
Diagnostics/Expand TB Project. tissotent@yahoo.co.uk  
 
BACK GROUND: Standardization of existing TB laboratory 
service in more accessible approaches and periodic monitoring of 
performance using EQA tools within the hub of net worked 
Laboratory system is a key strategy to assure the Quality of 
laboratory service. In addition Sustainable EQA performance is one 
of the criteria for accreditation. Moreover the EQA participation 
and performance is a key for Evaluating, customizing and 
producing data from advanced new diagnostic Technologies with 
the vast spectrum of diagnostic values to detect Mycobacterium 
tuberculosis complexes with level of drug resistance pattern in a 
short Turnaround Time [TAT]. Periodic EQA performance 
evaluation and corrective action based on identified gap is the 
overall target of EQA. Even though periodic monitoring of EQA 
participatory feedback data’s and associated corrective action still a 
gap in most laboratory practice. Therefore the objective of this 
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producing data from advanced new diagnostic Technologies with 
the vast spectrum of diagnostic values to detect Mycobacterium 
tuberculosis complexes with level of drug resistance pattern in a 
short Turnaround Time [TAT]. Periodic EQA performance 
evaluation and corrective action based on identified gap is the 
overall target of EQA. Even though periodic monitoring of EQA 
participatory feedback data’s and associated corrective action still a 
gap in most laboratory practice. Therefore the objective of this 

review was to see the ten year EQA performance trend; average 
score of EQA from inter laboratory comparison data, TAT trend for 
each EAQ participation and to see possible gaps for some of EQA 
failure at Ethiopian national tuberculosis Reference laboratory 
[NTRL].  
 
METHODS: Reviewing and summarizing in to table and graph 
EQA-PT data at EPHI-NTRL archived for ten year since 2005-2014.  
 
REVIEW FINDING: From total EQA participation starting from 
2005 till 2014, Ten Year EQA data shows that 81.3% [35/43] of 
participation were basic Microscopy examination specifically ZN-
AFB and the second frequent participation were phenotypic DST 
with proportion of 11.2% (5/43) among this DST participation 1st 
line DST were 9.3% [4/43] that involves five 1ST line anti-TB drug 
and 2.3%[1/43] were for 2nd line phenotypic DST that involv es 
the second line drug of choose such as Amikacin, Kanamycin 
loxacin, and capromiycin. The remaining participation were for 
Molecular DST Such as LPA-PT with proportion of 4.6%[2/43] and 
2.3%[ 1/43] for GeneXpert verification. 

Overall AFB-PT performance data shows that 59.2 % (16/27) 
Participation scored 100% randomly and the remaining score were 
Ethiopian Public Health Institute (EPHI)                                                                        49



with the range of 80%-95% of good performance [Fig1]. Compared 
to Digital PT and SRL-Uganda AFB-PT participation. NTRL able to 
achieve 74.08% of PT participation from NICD AFB- PT above 80% 
which is acceptable performance and Pass mark for most PT 
participation (WHO/IUATLD). The remaining 25.92% (7/27) fail 
performance below 80% over the ten year participation period. 
From the remaining two PT providers NTRL able to achieve Above 
80% from two round participation from SRL-Uganda and scored 
100% in three round from six Digital PT participation in five years 
period. from total participation of AFB-PT The most frequently 
committed error type were High false Negative, which accounts 3% 
contribution for total loss of score. 1ST line DST efficiency data 
reveal that most tested drugs at NTRL were achieved acceptable 
performance compared to SRLN laboratory test with record data of 
above 90 % for all listed 1nd line and 2Nnd line drugs with the 
exception of EMB. LPA and GeneXpert Verification data only convoy 
Qualitative data of Correct Result Feedback from Global Laboratory 
Initiatives [GLI].  
 
Inter laboratory comparison data from ten year NICD- PT 
participation from shows that 77.7 %( 21/27) NTRL able to 
achieved good comparison result and only fail below the average 
performance with 22.2 % (6/27) of AFB PT survey . From this 
22.2% fail records 18.5 % (5/27) were due to lack of giving test 
feedback within provided TAT or fail to participate [Fig1]. Overall, 
average score were above 80% [Fig.2] which is acceptable from the 
rest two PT providers Digital-PT and SRL-Uganda respectively. 

50                    Abstracts and Summary



with the range of 80%-95% of good performance [Fig1]. Compared 
to Digital PT and SRL-Uganda AFB-PT participation. NTRL able to 
achieve 74.08% of PT participation from NICD AFB- PT above 80% 
which is acceptable performance and Pass mark for most PT 
participation (WHO/IUATLD). The remaining 25.92% (7/27) fail 
performance below 80% over the ten year participation period. 
From the remaining two PT providers NTRL able to achieve Above 
80% from two round participation from SRL-Uganda and scored 
100% in three round from six Digital PT participation in five years 
period. from total participation of AFB-PT The most frequently 
committed error type were High false Negative, which accounts 3% 
contribution for total loss of score. 1ST line DST efficiency data 
reveal that most tested drugs at NTRL were achieved acceptable 
performance compared to SRLN laboratory test with record data of 
above 90 % for all listed 1nd line and 2Nnd line drugs with the 
exception of EMB. LPA and GeneXpert Verification data only convoy 
Qualitative data of Correct Result Feedback from Global Laboratory 
Initiatives [GLI].  
 
Inter laboratory comparison data from ten year NICD- PT 
participation from shows that 77.7 %( 21/27) NTRL able to 
achieved good comparison result and only fail below the average 
performance with 22.2 % (6/27) of AFB PT survey . From this 
22.2% fail records 18.5 % (5/27) were due to lack of giving test 
feedback within provided TAT or fail to participate [Fig1]. Overall, 
average score were above 80% [Fig.2] which is acceptable from the 
rest two PT providers Digital-PT and SRL-Uganda respectively. 

NICID -TAT data from receiving and giving feedback shows that 
96.3% were returned back within acceptable TAT and with the 
median date of 20 day, 55.5% (15/27) were returned with the date 
below median days .in this data only one data were outlier with 45 
days [Fig.3]. Digital PT participation lacks feedback data for most of 
the participation and only two were documented below 5 days. 
SRL-Uganda TAT data ranges from 2 to 25 days. Another critical 
TAT findings in this review were DST PT participation from SRLN 
Antwerp. the overall TAT ranges from 100 to 841 days from total 4 
round 1ST and 2nd line DST -PT participation With the median TAT 
of 205 days. Two-year GLI Xpert MTB/RIF verification data at NTRL 
in 2013 and GLI- LPA -PT EQA participation of NTRL for the year 
2013-2014 lacks TAT data. In current review in addition to test 
Performance and TAT data availability of a feed back with 
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certification were also assessed. According to the data PT 
participation from SRLN-Antwerp have a system of certification 
with feedback, hence the NRL awarded with documented 
achievement of Phenotypic 1st and 2nd line DST with acceptable 
performance above 95% and Very recently in 2013 NICD–AFB-PT 
provider start certification from full participation of the PT rounds. 
Hence NTRL 2013th performance were scored 98%. From total 
participation 32.5%(14/43) result that needs corrective action 
document only 50 % (7/14) were recorded with corrective action 
documentation for farther improvement and 30.2 %(13/43) of 
Participation doesn’t have back log record documented for farther 
verification .  
 
As the review summary most of EQA-PT performance of NTRL is 
scored above 80% For most AFB-PT and above 90% for Phenotypic 
DST of 1st and 2nd line Anti-TB drug .This score for both method 
were excellent performance according to recommendation by 
WHO/IUATLD and the achievement eventually validates all the 
associated service and research output from NTRL including the 
first Ethiopian population based TB prevalence survey and MDR-
surveillance researches more over 2nd line DST EQA score validate 
and capacitate NTRL to doing XDR-TB diagnostic service and 
research among few laboratories in Africa. LPA and GeneXpert 
verification data were also correct and acceptable as per the GLI 
report. One of the Advantages of oversea EQA participation is inter 
laboratory comparison, accordingly NTRL were above the average 
score in most EQA–PT participation but some of data were 
recorded with down shift outlier due to technical difficulties and 
lack of timely feedback. Over all TAT record were acceptable with 
the exception of phenotypic DST .as evidenced from the review 
most error type were high false negative a type of error were 
examiner unable to detects smear with scanty and one pulse .which 
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associated service and research output from NTRL including the 
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surveillance researches more over 2nd line DST EQA score validate 
and capacitate NTRL to doing XDR-TB diagnostic service and 
research among few laboratories in Africa. LPA and GeneXpert 
verification data were also correct and acceptable as per the GLI 
report. One of the Advantages of oversea EQA participation is inter 
laboratory comparison, accordingly NTRL were above the average 
score in most EQA–PT participation but some of data were 
recorded with down shift outlier due to technical difficulties and 
lack of timely feedback. Over all TAT record were acceptable with 
the exception of phenotypic DST .as evidenced from the review 
most error type were high false negative a type of error were 
examiner unable to detects smear with scanty and one pulse .which 

is very critical in the area of high TB prevalence and low case 
detection rate . There is record of backlog and examiner, but No 
record of EQA based corrective action to improve technical 
competency of examiner when ever fail to achieve EQA. Number of 
DST EQA participation was very minimal compared to AFB-PT over 
ten year Participation. From all PT-provider SRLN-Antwerp and 
NICD only has a system of full survey commentary and Certification 
which is crucial record for accredited laboratory and subsequent 
application of Assessment.  
 
As a reviewer, we strongly recommend more attention has to be 
given to improve DST participation and PT participation need to be 
supplemented with on site evaluation and blind rechecking from 
SRL. A periodic review and evidence based corrective action has to 
be made in short time interval after feedback obtained since 
laboratory error will have devastating impact on clinical 
management of Patients and laboratory information. A due 
attention and system must be implemented to harmonized and 
sustain EQA success story particularly good score and TAT. EQA 
evidence based personal competency improvement package is 
important to fill the gap of technical difficulties.  
 
KEY WORD: EQA-PT, EQA-PT, NTRL, DST.  
Source: Ten Year EQA Participation data archived at EPHI-NTRL 
since2005-2014.
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Panel results and errors were reported and analyzed based 
on WHO/IUATLD recommendation according to National EQA 
guideline.  
 
RESULTS: Thirteen Regional Laboratories namely: Hawassa, 
Jigjiga, Afar, Assossa, Gambella, Dire dawa, Harar, Nekemt, 
Adama, Addis Ababa, Bahir Dar, Tigray and Dessie were 
involved in the study. A total of 3659 health facilities are found 
in the Country, of which 2823 (77%) health facilities have fully 
functional AFB smear microscopy service. Overall Random 
Blinded Rechecking EQA coverage in the Country is 78% 
(2191/2823). Six Regional Laboratories (Dire dawa, Addis 
Ababa, Bahir Dar, Tigray, Dessie and Assosa) achieved 100% 
EQA coverage. Three regional laboratories documented EQA 
coverage below 30%. Eight regional Laboratories have 
decentralized Random Blinded Rechecking to Selected Hospitals 
with involvement of additional Health centers in two Regional 
Laboratories. Acceptable Agreement (≥95%) in slide reading 
between regional laboratories and microscopy site was observed in 
Six Regional Laboratories. Three Regional Laboratory additionally 
used standard onsite evaluation EQA checklist. None of the 
Regional Laboratories initiated Panel testing in their regions. Only 
368 (13%) Fluorescent TB microscopy was implemented in nine 
regions at country level. Ten regional laboratories had Separate 
area for TB sputum smear microscopy. All Regional laboratories 
had adequate taskforces trained on Zn and FM microscopy. 
Inadequate and/or poor quality Supply was noticed in six (46%) 
regional laboratories. All Regional Laboratories scored Panel result 
above the pass mark (80%) with 10 of them scoring 100%. Low 
false negative error was detected in three regional laboratories. 
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LESSONS AND RECOMMENDATIONS: OUR findings 
confirmed that AFB smear microscopy EQA is available in the 
country and its coverage varied from Region to Region 
(lowest = 21% and highest=100%). Overall panel testing 
performance of Regional laboratories is at acceptable level. 
Therefore EQA training should be considered in regions 
where its coverage is unsatisfactory. Regional Laboratory 
should adhere to national EQA guideline including its 
decentralization and should establish on-site evaluation and 
panel testing EQA system in addition to Random blinded 
Rechecking. They should participate in National EQA program 
and monitor their results by implementing corrective actions 
when Non conformities are detected. Fluorescent microscopy 
implementation should be enhanced in the country. 
Sustainable supply for AFB microscopy should be 
implemented at national level. 
 
*Contacts: Shewki Moga- shewki2002@gmail.com 
(251911378171) 
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BACKGROUND: Tuberculosis is still public health problem in sub 
Saharan African countries. In resource-limited settings, 
tuberculosis diagnosis relies on sputum smear microscopy, with 
low & variable sensitivities, especially in paucibacillary pediatric 
and HIV-associated TB patients. AFB smear microscopy 
laboratories present several weaknesses like overworking, 
insufficiently trained personnel, inconsistent reagent supplies, and 
poorly maintained equipment; thus there is a critical need for 
investments in laboratory infrastructure, capacity building, and 
quality assurance. 
 

Ethiopian Public Health Institute (EPHI)                                                                        57



OBJECTIVES: The objective was to assess laboratory performance 
quality of AFB smear microscopy and its associated factors in 
selected private health facilities in Addis Ababa. 
 
MATERIAL AND METHODS: A cross-sectional study conducted in 
33 selected private health facilities (23 higher clinics, 7 hospitals 
and 3 health centers that provide AFB smear microscopy services 
in Addis Ababa from January to April 2014. A total of 283 stained 
smears were randomly collected for rechecking. 320 slides of panel 
testing were sent to 32 microscopy centers to evaluate reading, 
staining and reporting performance of individuals. Checklists were 
used to assess quality issues of laboratories. Data were captured, 
cleaned and analyzed using SPSS version 16.0; X2 tests and kappa 
values were used for comparison purpose. P value <0.05 was 
considered to be statistically significant. 
 
RESULTS: Among the 32 participant laboratories, 2 scored 100%, 
15 scored 80-95% & the remaining 15 scored 50-75% of overall 
proficiency test with 10 (3.15%) major error & 121 (37.8%) minor 
error. The sensitivity, specificity, PPV and NPV of panel reading by 
microscopy centers were 89%, 96%, 96%, and 90 % respectively. 
Out of 283 randomly selected slides, the overall false reading for 
blinded rechecking was 3.9% with overall agreement of 97.5 % and 
sensitivity of 88.4 % and specificity of 99.3%. Of 283 rechecked 
slides, 71.6 % were graded as good evenness, cleanness, thickness, 
size, staining and labeling having minimum and maximum score of 
evenness 161(56.9 %) and labeling 257 (90.8 %) respectively; 
having significant difference in slide quality of  X2 (p value <0.05). 
On-site evaluation indicated problems in terms of infrastructure, 
standard operating procedure, reagent quality, equipment 
maintenance, data management and lack of trainings. Most health 
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used to assess quality issues of laboratories. Data were captured, 
cleaned and analyzed using SPSS version 16.0; X2 tests and kappa 
values were used for comparison purpose. P value <0.05 was 
considered to be statistically significant. 
 
RESULTS: Among the 32 participant laboratories, 2 scored 100%, 
15 scored 80-95% & the remaining 15 scored 50-75% of overall 
proficiency test with 10 (3.15%) major error & 121 (37.8%) minor 
error. The sensitivity, specificity, PPV and NPV of panel reading by 
microscopy centers were 89%, 96%, 96%, and 90 % respectively. 
Out of 283 randomly selected slides, the overall false reading for 
blinded rechecking was 3.9% with overall agreement of 97.5 % and 
sensitivity of 88.4 % and specificity of 99.3%. Of 283 rechecked 
slides, 71.6 % were graded as good evenness, cleanness, thickness, 
size, staining and labeling having minimum and maximum score of 
evenness 161(56.9 %) and labeling 257 (90.8 %) respectively; 
having significant difference in slide quality of  X2 (p value <0.05). 
On-site evaluation indicated problems in terms of infrastructure, 
standard operating procedure, reagent quality, equipment 
maintenance, data management and lack of trainings. Most health 

facilities had poor microscope maintenance (53.5%) and inventory 
management (25.0 %) system. 
 
CONCLUSION: Microscopy centers scored a panel test score of 
75.5% that is below acceptable minimum score of 80%. In blinded 
rechecking, 3.9% of overall error was committed. In the onsite 
checklist, SOP, reagent quality, equipment maintenance and data 
management were mentioned as a major bottle neck for quality 
performance. 
 
RECOMMENDATION: Continuous assessment of AFB microscopy 
centers should be considered as part of DOTS program for proper 
diagnosis and management of tuberculosis. The regional health and 
research laboratory should implement EQA schemes for all health 
facilities. Public-private partnership has to be strengthened in the 
city in particular for proper diagnosis and management of 
tuberculosis.  
 
KEY WORDS: EQA, panel testing, onsite evaluation, blinded 
rechecking, major error, minor error  
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Results of blinded rechecking for light-emitting 
diode microscopy in Ethiopia 
Atenaf Alem1, Gudeta Tibiso1, Silabat Melaku1, Abebe Mazengia1, 
Fisseha Walle1, Geberesilassie Wubie2 , Aimro Tadese3. Muluken 
Melese1, Degu Jerene 1, Yewulsew  Kassie1 , Kassahun Melkeneh, 
Dereje Habete  1 

 
1. MSH/HEAL TB project, Baherda and Addis Ababa, Ethiopia 
2.  Feleghiwot Hospital, Baher dar, Ethiopia 
3. Baher Dar, Regional reference Lab, Ethiopia 

 
BACKGROUND: There is no conclusive evidence worldwide 
to apply blinded re-checking quality assurance for auramine 
stained light emitting diode(LED) florescent microscopy 
sputum smears. 
 
OBJECTIVE: To  examine the Random blinded rechecking 
applicability of LED-FM sputum slides  before re-staining and 
after re-staining. 
 
METHODS: LED-FM sputum smear slides that was done and 
read by microscopic centers were stored for 3-5 months in 
closed slide box. The positive and negative slides were 
sampled and read in Bahirdar regional Health research 
laboratory center  in blinded fashion with three experienced  
laboratory technologists) before re-staining and after re-
staining. Concordant result is taken as an agreement between 
the blind rechecking readers. In the second phase of the pilot 
we applied the EPHI recommended RBRC as that of Z-N  
staining   
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BACKGROUND: There is no conclusive evidence worldwide 
to apply blinded re-checking quality assurance for auramine 
stained light emitting diode(LED) florescent microscopy 
sputum smears. 
 
OBJECTIVE: To  examine the Random blinded rechecking 
applicability of LED-FM sputum slides  before re-staining and 
after re-staining. 
 
METHODS: LED-FM sputum smear slides that was done and 
read by microscopic centers were stored for 3-5 months in 
closed slide box. The positive and negative slides were 
sampled and read in Bahirdar regional Health research 
laboratory center  in blinded fashion with three experienced  
laboratory technologists) before re-staining and after re-
staining. Concordant result is taken as an agreement between 
the blind rechecking readers. In the second phase of the pilot 
we applied the EPHI recommended RBRC as that of Z-N  
staining   
 
 

RESULT:  625 slides( 525 negative and 100 positive) read  
and the false positive(FP) and false negative(FN) rates before 
re-staining was 2,2% for both and  after re-staining the FN 
became 3.1 and that of the FP 1.5%. Twelve slides were 
labeled as FN during the before re-staining reading and after 
re-staining the FN slides reduced to 8 slides. Two slides were 
false positive and it increase to 3 slides after re-staining. In 
the second phase of RBRC piloting 3513 negative and 191 
positive FM-LED slides in 64 health facilities randomized and 
there was only  1 FN and 2 FP slides  
 
CONCLUSION: The auramin stain fading after three months is 
almost negligible. The four slides who changed from negative 
to positive after re-staining could be the fading or it might not 
be properly stained by microscopic centers. We recommend 
to apply blinded rechecking without re-staining for LED 
microscopy in Ethiopian setup with close follow up of the 
results to gather more evidence. We recommend re-staining 
only discordant slides and rereading the result.  
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Decentralization of External Quality Assurance 
Using Blind Rechecking for Sputum Smear 
Microscopy in Ethiopia 
Muluken Melese1, Degu Jerene1, Genetu Alem,2 Jemal Seid1, Feleke 
Belachew3, Yewulsew Kassie1, Dereje Habete1 , Solomon Negash1, 
Gonfa Ayana4, Belaineh Girma1, Yared K. Hail5, Pedro G. Suarez6 
 
1Management Sciences for Health, Help Ethiopia Address the Low 
Performance of Tuberculosis (HEAL TB) Project, Ethiopia 
2Amhara Regional Health Bureau, Bahir Dar, Ethiopia 
3Oromia Regional Reference Laboratory, Addis Ababa, Ethiopia 
4Ethiopian Public Health Institute, Addis Ababa, Ethiopia  
5USAID/Ethiopia, Addis Ababa, Ethiopia  
6Management Sciences for Health, Center for Health Services, 
Arlington, Virginia, USA 
 
SETTING: Amhara and Oromia regions, Ethiopia  
 
OBJECTIVE: To describe decentralization of acid-fast bacilli 
sputum smear microscopy for TB diagnosis and assess the 
effectiveness of random blinded rechecking. 
 
DESIGN: The capacity of Regional Reference Laboratories 
(RRLs) and hospitals was developed to expand external 
quality assurance (EQA) through training, mentoring, 
supplies, and establishment of more centers.  
 
RESULTS: We decentralized EQA from 4 RRLs to 84 hospitals and 
enrolled 957 health facilities in QA schemes. From 2012 to 2014, 
the false positivity rate declined from 0.6% to 0.3% and false 
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SETTING: Amhara and Oromia regions, Ethiopia  
 
OBJECTIVE: To describe decentralization of acid-fast bacilli 
sputum smear microscopy for TB diagnosis and assess the 
effectiveness of random blinded rechecking. 
 
DESIGN: The capacity of Regional Reference Laboratories 
(RRLs) and hospitals was developed to expand external 
quality assurance (EQA) through training, mentoring, 
supplies, and establishment of more centers.  
 
RESULTS: We decentralized EQA from 4 RRLs to 84 hospitals and 
enrolled 957 health facilities in QA schemes. From 2012 to 2014, 
the false positivity rate declined from 0.6% to 0.3% and false 

negatives fell from as high as 7.7% to 1.6% in supported health 
facilities, with an outlier of 5.5% in the last quarter. In 2014, the 
rate of false negatives was still high because new health facilities 
and insufficiently trained laboratory professionals were entering 
the EQA system. The results of 96% of health facilities were ≥ 95% 
concordant with those of EQA centers. Overall sensitivity and 
specificity were 95.1% and 99.6%, respectively. The positive 
predictive and negative predictive values were 93.7% and 99.7%, 
respectively. 
 
CONCLUSION: Decentralizing blinded rechecking of sputum 
smear microscopy is feasible in low-income settings. While the 
comprehensive laboratory improvement strategy enhanced the 
quality of sputum microscopy, smear quality still requires 
improvement 
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Assessment of HIV/AIDS Surveillance and Survey Systems 
in Ethiopia - April 2015 

INTRODUCTION: Ethiopia’s HIV epidemic is highly heterogeneous 
(prevalence 6.5% highest and lowest 0.9%). Surveillance system in 
Ethiopia has been implemented since 1989 primarily relying on 
ANC sentinel sites and the Ethiopian Demographic Health Survey 
(EDHS) for generalizing to the whole population by region and 
nationally.  More recently, other surveillance in place includes 
TB/HIV, STI case reporting, and HIV Drug Resistance Early 
Warning Indicators (EWI) integrated in the health system for 
routine monitoring. Systematic Most at Risk Population (MARPS) 
studies have not been implemented until recently. Previous ones 
mostly were conducted by NGOS for their own programmatic 
output and there were no integration. Behavioural Surveillance 
Survey (BSS) was conducted in 2002 and 2005. To match the 
current heterogeneous epidemic level the current surveillance 
system has to be tailored to meet global standards.  
 
OBJECTIVE: This assessment analysis of HIV/AIDS surveillance 
and survey system is primarily conducted to identify operational 
challenges that were encountered during the implementation of the 
existing/recommended systems and provide information and 
recommendations for development of a five years strategic 
plan/road map to optimize the HIV surveillance activities in 
Ethiopia. 
 
METHODS: Utilized three different approaches. It included 
reviewing of existing survey and surveillance documents to 
understand the historical evolution and limitations. Field 
assessment to see surveillance integration, quality assurance, data 
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INTRODUCTION: Ethiopia’s HIV epidemic is highly heterogeneous 
(prevalence 6.5% highest and lowest 0.9%). Surveillance system in 
Ethiopia has been implemented since 1989 primarily relying on 
ANC sentinel sites and the Ethiopian Demographic Health Survey 
(EDHS) for generalizing to the whole population by region and 
nationally.  More recently, other surveillance in place includes 
TB/HIV, STI case reporting, and HIV Drug Resistance Early 
Warning Indicators (EWI) integrated in the health system for 
routine monitoring. Systematic Most at Risk Population (MARPS) 
studies have not been implemented until recently. Previous ones 
mostly were conducted by NGOS for their own programmatic 
output and there were no integration. Behavioural Surveillance 
Survey (BSS) was conducted in 2002 and 2005. To match the 
current heterogeneous epidemic level the current surveillance 
system has to be tailored to meet global standards.  
 
OBJECTIVE: This assessment analysis of HIV/AIDS surveillance 
and survey system is primarily conducted to identify operational 
challenges that were encountered during the implementation of the 
existing/recommended systems and provide information and 
recommendations for development of a five years strategic 
plan/road map to optimize the HIV surveillance activities in 
Ethiopia. 
 
METHODS: Utilized three different approaches. It included 
reviewing of existing survey and surveillance documents to 
understand the historical evolution and limitations. Field 
assessment to see surveillance integration, quality assurance, data 

usage, and high risk groups. Lastly a stakeholder’s consultation to 
formulate future directions. 
 
RESULTS: Strong programmatic inputs for HIV in ART, PMTCT 
clinics. Little integration and knowledge of surveillance amongst 
regions, zones, districts, and facility level. Surveillance data not 
used actively for planning or programming. Staff turnover at health 
facility is high and no institutional memory.  
 
CONCLUSION: Need more integration in the M&E system. Utilize 
routine HMIS system for future surveillance and survey activities. 
Move away from ANC and assess the feasibility of PMTCT sites. 
Develop sentinel sites for high risk key populations.  
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SURVEY AND SURVEILLANCE  

Ethiopian HIV Survey and surveillance road map 
development (2015-2020) 

Ethiopia’s HIV epidemic is highly heterogeneous (prevalence 6.5% 
highest and lowest 0.9%). Surveillance system in Ethiopia has been 
implemented since 1989 primarily relying on ANC sentinel sites 
and the Ethiopian Demographic Health Survey (EDHS) for 
generalizing to the whole population by region and nationally.  
More recently, other surveillance in place includes TB/HIV, STI 
case reporting, and HIV Drug Resistance Early Warning Indicators 
(EWI) integrated in the health system for routine monitoring. 
Systematic Most at Risk Population (MARPS) studies have not been 
implemented until recently. Previous ones mostly were conducted 
by NGOS for their own programmatic output and there were no 
integration. Behavioural Surveillance Survey (BSS) was conducted 
in 2002 and 2005. To match the current heterogeneous epidemic 
level the current surveillance system has to be tailored to meet 
global standards.  
 
The Ethiopia Public Health Institute assembled a taskforce 
composed of experts from various partner organizations to lead the 
process of setting priority for HIV surveillance for the period five-
year (2015-2019). The task force accomplished its mandate 
through the following steps: 

4. Reviewed the current HIV epidemic of the country to 
understand the historical evolution and limitations 

5. Assess current status of the surveillance system in Ethiopia 
through field assessment to see surveillance integration, 
quality assurance, data usage, and high risk groups 
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Ethiopian HIV Survey and surveillance road map 
development (2015-2020) 

Ethiopia’s HIV epidemic is highly heterogeneous (prevalence 6.5% 
highest and lowest 0.9%). Surveillance system in Ethiopia has been 
implemented since 1989 primarily relying on ANC sentinel sites 
and the Ethiopian Demographic Health Survey (EDHS) for 
generalizing to the whole population by region and nationally.  
More recently, other surveillance in place includes TB/HIV, STI 
case reporting, and HIV Drug Resistance Early Warning Indicators 
(EWI) integrated in the health system for routine monitoring. 
Systematic Most at Risk Population (MARPS) studies have not been 
implemented until recently. Previous ones mostly were conducted 
by NGOS for their own programmatic output and there were no 
integration. Behavioural Surveillance Survey (BSS) was conducted 
in 2002 and 2005. To match the current heterogeneous epidemic 
level the current surveillance system has to be tailored to meet 
global standards.  
 
The Ethiopia Public Health Institute assembled a taskforce 
composed of experts from various partner organizations to lead the 
process of setting priority for HIV surveillance for the period five-
year (2015-2019). The task force accomplished its mandate 
through the following steps: 

4. Reviewed the current HIV epidemic of the country to 
understand the historical evolution and limitations 

5. Assess current status of the surveillance system in Ethiopia 
through field assessment to see surveillance integration, 
quality assurance, data usage, and high risk groups 

6. Reviewed the global HIV surveillance recommendations  
7. Set priorities for HIV surveillance through stakeholder’s 

consultation to formulate future directions. 
The priority setting was initiated by the taskforce by selecting a set 
of criteria that are globally acceptable for setting priority, which 
include the magnitude and distribution of the epidemic, community 
concern, and resource availability. Then, a series of consultations 
were made with experts in the field, HIV partners, and responsible 
for HIV prevention and control. 
FUTURE DIRECTION  
GENERAL POPULATION  

• Continued surveillance in all ANC existing sites, however 
rather than using ANC data, using PMTCT data on an annual 
basis with close supportive supervision by RHB Regional lab 
surveillance team. 

 
• Review the spread of these ANC/PMTCT sites to make sure at 

least 4 sites in each region urban and rural, and also to track 
different areas in the region. 

 
• Incorporating professional backgrounds / origin place / risk 

behavior in case recording formats and improving quality of 
case reporting in VCT sites to ensure its use in surveillance. 
Discontinue TB/HIV (not recommended for future use)  

 
• AIS and DHS both are not recommended to be carried out in 

the epidemic setting of Ethiopia. Rather it is recommended to 
see how the resources available can be used  in a harmonized 
manner. 
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FEMALE SEX WORKERS 

• Prioritize a rapid national level and regional level size 
estimation of FSWs with indicative spread, to guide 
programming and inform estimation. 

• Typology of FSW and their definitions need be clarified. 
• Detailed mapping in intervention areas above a threshold 

size to inform programming 
• Use of VCT data from FSW dedicated testing sites ( like MULU 

project ) as part of surveillance. 
• For areas where no such project exist, use VCT sites for a 

specified period to collect FSW testing data and use that for 
surveillance. 

• Light IBBS like surveys, that are cost effective and sustainable  
proposed in all major towns every alternate  year  

• Revision of size estimation of FSWs once in 3to 5 years. 
 
MSM 

• Evidence building around the size of this population group 
and other activities should be planned looking at size and 
spread of this population group 

 
LONG DISTANCE DRIVERS AND OTHER POPULATION GROUPS 

• Prioritize a rapid national level and regional level size 
estimation of clients / truckers  with indicative spread, to 
guide programming and inform estimation. 

• Typology of clients  and their definitions need be clarified. 
• Detailed mapping to guide intervention priority sites 
• Use of VCT data from truckers dedicated testing sites ( like 

MULU project ) as part of surveillance. 
• For areas where no such project exists, use VCT sites/ STI 

surveillance sites, for a specified period to collect client 
testing data and use that for surveillance. 
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proposed in all major towns every alternate  year  

• Revision of size estimation of FSWs once in 3to 5 years. 
 
MSM 

• Evidence building around the size of this population group 
and other activities should be planned looking at size and 
spread of this population group 

 
LONG DISTANCE DRIVERS AND OTHER POPULATION GROUPS 

• Prioritize a rapid national level and regional level size 
estimation of clients / truckers  with indicative spread, to 
guide programming and inform estimation. 

• Typology of clients  and their definitions need be clarified. 
• Detailed mapping to guide intervention priority sites 
• Use of VCT data from truckers dedicated testing sites ( like 

MULU project ) as part of surveillance. 
• For areas where no such project exists, use VCT sites/ STI 

surveillance sites, for a specified period to collect client 
testing data and use that for surveillance. 

• Light IBBS like surveys, that are cost effective and sustainable 
proposed in all major towns every alternate year , or it can be 
designed as one IBBS for each region. 

• Revision of size estimation of clients once in 3 to 5 years. 
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Research  

HIV Molecular Research Roadmap: Deliver the 
highest quality of basic and clinical research on 
HIV/AIDS 
Yonas Kassahun, Atsbeha G/Egziabxier, YimamGetaneh, Kidist 
Zealiyas, Ermias Sisay, Abebe Asefa, Seble Girma, Eleni Kidane, 
Desta Kassa 

 
SUMMARY  
 
The National HIV molecular research laboratory, under HIV/TB 
research directorate of EPHI initiated the development of the 
National HIV Research Agenda 2015 – 2020. The rationale behind 
this initiative was to support research planning under the current 
SPM of the research directorate. The development of the draft 
molecular research roadmap responds to outline research priority 
topics for the current research agenda of the Institute. The 
expected outcome of the research roadmap will be to complement 
the national health framework.  
 
HIV/AIDS and TB research directorate vision in the five years 
strategic plan management (SPM) for research has outlined 
strategic initiatives encompassing Biomedical and clinical research 
areas. Under the two strategic initiatives, envisioned lists of major 
strategic activities and further subdivided into specific activities 
(thematic areas). The research priorities for specific research areas 
will be developed for molecular HIV research. This draft report 
describes the development of overarching agenda for molecular 
HIV research in the HIV/TB research directorate. In addition, the 

RESEARCH
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SUMMARY  
 
The National HIV molecular research laboratory, under HIV/TB 
research directorate of EPHI initiated the development of the 
National HIV Research Agenda 2015 – 2020. The rationale behind 
this initiative was to support research planning under the current 
SPM of the research directorate. The development of the draft 
molecular research roadmap responds to outline research priority 
topics for the current research agenda of the Institute. The 
expected outcome of the research roadmap will be to complement 
the national health framework.  
 
HIV/AIDS and TB research directorate vision in the five years 
strategic plan management (SPM) for research has outlined 
strategic initiatives encompassing Biomedical and clinical research 
areas. Under the two strategic initiatives, envisioned lists of major 
strategic activities and further subdivided into specific activities 
(thematic areas). The research priorities for specific research areas 
will be developed for molecular HIV research. This draft report 
describes the development of overarching agenda for molecular 
HIV research in the HIV/TB research directorate. In addition, the 

development of the first list of strategic research priorities and 
topics are described. 
 
The specific activities outlined in the SPM were systematically 
classified into a representative thematic group. The strategy 
maintained the framework outlined in the SPM and enhance 
categorisation of the research topics. Hence, five research priority 
areas were outlined where each priority areas were used in the 
draft research topics (questions). The priority areas includes 1. 
Aetiology and pathogenesis 2. Natural history, bioinformatics and 
molecular epidemiology 3. Clinical trials and Vaccines and 4. 
Treatment outcome.  
 
The five criteria for scoring (answerability, efficacy and 
effectiveness, deliverability, disease burden reduction, and effect 
on equity) may be perceived to be of varying importance and the 
value given to each criterion may vary with the perspective of 
expert evaluation. The research questions were drafted by the core 
team group based on recent systematic reviews, gaps identified, 
SPM direction of the directorate, the existing capabilities of the HIV 
molecular lab.  
 
The draft document will be expert reviewed and commented 
during the dissemination workshop that is going to be held in 
Mekelle (from 22 to 24 April 2015). The expected outcome of the 
consultative workshop will be; 
 

• To refine the drafted HIV molecular research priorities 

• To discuss key inputs for formulation of future research 
topics plan 
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• To rank the research topics as per the draft criterion 
through scoring by the expert groups  

• To prepare the draft for the upcoming steakholders 
dissemination workshop.  

 
Overall draft feedback and scoring the priority questions will be 
collected from the expert’s evaluation. The second version of the 
draft document will be prepared for dissemination workshop to be 
conducted with steakholders for final endorsement of the HIV 
molecular research roadmap.  
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collected from the expert’s evaluation. The second version of the 
draft document will be prepared for dissemination workshop to be 
conducted with steakholders for final endorsement of the HIV 
molecular research roadmap.  
  

National Tuberculosis Reference Laboratory 
(NTRL) Research Road map 

Desalegn Addise, Yonas Kassahun, Zelalem Yaregal,  Abebaw 
Kebede, Muluwork Getahun, Blessing Marondera, Mengistu 
Tadesse, Zekarias Dagne, Shewki Moga, Abyot Meaza, Ephrem 
Tesfaye, Hellina Molalegn, Bazezew Yenew, Getu Diriba. 

BACKGROUND 
Tuberculosis is an ancient infectious disease caused by the bacillus 
Mycobacterium tuberculosis Complex, but not a disease of the past. 
Tuberculosis (TB) typically affects the lungs (pulmonary TB) but 
can affect other sites (extra pulmonary TB). The probability of 
developing TB is much higher among people infected with HIV and 
also more common among men than women, and affects mostly 
adults in the economically productive age groups. Furthermore, 
tuberculosis remains one of the major causes of disability, human 
suffering and loss that overwhelmingly affect poor and vulnerable 
people living in low income countries like Ethiopia. Research is 
particularly critical for developing new tools and searching new 
approaches that are important for eliminating TB. NTRL outlines 
priority thematic areas for TB research so as to promote 
coordination and harmonization of scientific work on TB control. 
Research questions are identified in the thematic areas of national 
TB surveillance, epidemiology, biomedical research, new 
diagnostics, Care and Treatment, and Behavioural research. The 
ultimate goal is to reach all populations with new and better 
methods of diagnosis, treatment and prevention giving special 
focus for people with TB/HIV co-infection, MDR-TB and children. 
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METHOD 
The thematic areas were taken from the Strategic Plan and 
Management (SPM). Baseline data were collected using a check list 
for prioritization of thematic areas. Four criteria’s (‘efficacy and 
effectiveness’, ‘deliverability’, ‘equitability, ‘answerability’) were 
selected for prioritization of thematic areas and a total of thirteen 
respondents from the TB research team were participated in the 
prioritization of thematic areas. 
 
The score were assessed according to responses to the ‘necessity’ 
criterion. The thematic areas with an excess of ‘definitely’ scores 
over ‘not/probably not/probably’ were given a higher priority; 
and the thematic areas with an excess of ‘not/probably 
not/probably’ scores over ‘definitely” were assigned a medium 
priority. Therefore, each thematic area was simply categorized as of 
‘higher’ or ‘medium’ priority. 
 
The development and prioritization of research questions relies on 
the combination of a several stage technique, which involves; 

• Systematic review to identify draft research topics 
➢ A series of meetings in all areas of TB research 
➢ Priority ranking exercise 
➢ Discussion with multidisciplinary experts group. 
➢ Multidisciplinary stakeholders meeting 

Based on these, the TB research roadmap will presents a coherent 
list of thematic areas for research over the next 5 years and 
suggests the key priority questions for the development of better 
tools for improved TB control.  
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METHOD 
The thematic areas were taken from the Strategic Plan and 
Management (SPM). Baseline data were collected using a check list 
for prioritization of thematic areas. Four criteria’s (‘efficacy and 
effectiveness’, ‘deliverability’, ‘equitability, ‘answerability’) were 
selected for prioritization of thematic areas and a total of thirteen 
respondents from the TB research team were participated in the 
prioritization of thematic areas. 
 
The score were assessed according to responses to the ‘necessity’ 
criterion. The thematic areas with an excess of ‘definitely’ scores 
over ‘not/probably not/probably’ were given a higher priority; 
and the thematic areas with an excess of ‘not/probably 
not/probably’ scores over ‘definitely” were assigned a medium 
priority. Therefore, each thematic area was simply categorized as of 
‘higher’ or ‘medium’ priority. 
 
The development and prioritization of research questions relies on 
the combination of a several stage technique, which involves; 

• Systematic review to identify draft research topics 
➢ A series of meetings in all areas of TB research 
➢ Priority ranking exercise 
➢ Discussion with multidisciplinary experts group. 
➢ Multidisciplinary stakeholders meeting 

Based on these, the TB research roadmap will presents a coherent 
list of thematic areas for research over the next 5 years and 
suggests the key priority questions for the development of better 
tools for improved TB control.  

CONCLUSION 

The focus of the NTRL Research Roadmap was to define the 
essential research areas that provide a common framework for 
scientific disciplines to work concurrently and collaboratively with 
TB expert group, programme coordinators( Both at National and 
Regional levels), and stack holders.  

The lists of outlined thematic areas were on; surveillance, 
diagnostic method, Care and Treatment, epidemiological, 
biomedical research, including the critical areas of behavioural 
issues have been of necessity; which were taken from the five years 
strategic plan of the institute and also prioritized based on the four 
criteria. However, the draft document will be reviewed and 
commented during the dissemination workshop that is going to be 
held in Mekelle (from 22 to 24 April 2015) and further presented 
on the stack holder meeting after the dissemination workshop. 
After it is reviewed by and additional input from the participants 
and stack holder on the contents listed in the draft TB research 
roadmap, due attention will be given to consider them as an asset 
to an overall prioritized list of research topics. 

Responses to these research questions are expected to fill 
knowledge gaps and indicate ways to develop and use new, safe, 
effective, accessible and affordable tools for better TB control 
towards the End Global TB Strategy through intensified research 
and innovation.  
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SERVICE UPGDRADE  

ROADMAP FOR SERVICE UPGDRADE OF 
NATIONAL CLINICAL CHEMISTRY LABORATORY 
Kissi Mudie, Atsbeha Gebregzhabher, Feyissa challa, Bikila Negassa, 
Zeleke Geto, Meron Sileshi, Tigist Getahun, Genet Ashebir  
Ethiopian Public Health Institute (EPHI), Addis Ababa, Ethiopia 

SUMMARY  
BACKGROUND: Laboratory services are an essential and 
fundamental part of all health systems and their purpose is to 
improve health by providing the evidence base for detection, 
management and prevention of diseases. Reliable and timely 
results from laboratory investigations are critical elements in 
decision making in almost all aspects of health care, and are 
essential for the surveillance and control of diseases of public 
health importance.  
 
THE AIM of this roadmap is to establish laboratory services that 
support diagnosis, treatment, prevention, surveillance and control 
of diseases; and to ensure the quality of laboratory tests.  

METHODOLOGY: The current situation of national clinical 
chemistry laboratory was investigated; and gaps were identified. 
The future direction (roadmap) was developed depending on the 
gaps and experiences of international public health laboratories.  

CONCLUSION: This is the first National roadmap for clinical 
chemistry laboratory Services. The document provides a 
comprehensive policy and regulatory framework for establishing, 
operating and monitoring the clinical chemistry laboratory 
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SUMMARY  
BACKGROUND: Laboratory services are an essential and 
fundamental part of all health systems and their purpose is to 
improve health by providing the evidence base for detection, 
management and prevention of diseases. Reliable and timely 
results from laboratory investigations are critical elements in 
decision making in almost all aspects of health care, and are 
essential for the surveillance and control of diseases of public 
health importance.  
 
THE AIM of this roadmap is to establish laboratory services that 
support diagnosis, treatment, prevention, surveillance and control 
of diseases; and to ensure the quality of laboratory tests.  

METHODOLOGY: The current situation of national clinical 
chemistry laboratory was investigated; and gaps were identified. 
The future direction (roadmap) was developed depending on the 
gaps and experiences of international public health laboratories.  

CONCLUSION: This is the first National roadmap for clinical 
chemistry laboratory Services. The document provides a 
comprehensive policy and regulatory framework for establishing, 
operating and monitoring the clinical chemistry laboratory 

services. In addition, the roadmap promotes better coordination of 
activities among the various laboratories and institutions, thereby 
enhancing quality. The roadmap systematically outlines the major 
issues to be addressed in order to provide quality laboratory 
services, including the organization and management structure, 
required human resources, laboratory infrastructure, care and 
maintenance of equipment, provision of laboratory commodities, a 
functional information management system, and adequate financial 
support.  
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ROADMAP FOR SERVICE UPGRADE OF NATIONAL 
IMMUNOHEMATOLOGY LABORATORY 

Yohannes Belay, Fitsum Girma - Ethiopian Public Health Institute 
(EPHI), Addis Ababa, Ethiopia 

Summary 

BACKGROUND: Adequate Laboratory services are an essential 
component and cornerstones for successful diagnosis and 
treatment of prevalent infectious and communicable diseases in 
resource limited settings. The majority of significant illnesses 
require laboratory confirmation of the diagnosis, and laboratory 
monitoring of the patient after the diagnosis has been made. Strong 
laboratory services translate to accurate and reliable results 
thereby improving clinical decision-making and overall patient 
care. Accurate and timely laboratory analysis is also critical to 
identify, track and limit public health threats which ultimately will 
reduce rates of preventable morbidity and mortality which is 
dependent on uniform and high-quality laboratory testing.   

OBJECTIVE: To upgrade the quality and capacity of existing 
laboratory services through advanced laboratory technology and 
provide accurate precise and reliable laboratory data for the 
community. 

METHODOLOGY: The laboratory service upgrade road map was 
designed based on the current situational analysis of the 
immunology and hematology laboratory service and national 
context of laboratory service and experience of other international 
countries. This plan gives insight to Quality laboratory services by 
giving attention to Quality assurance and laboratory accreditation, 
Procurement and supplies management, specialized Laboratory 
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Yohannes Belay, Fitsum Girma - Ethiopian Public Health Institute 
(EPHI), Addis Ababa, Ethiopia 

Summary 

BACKGROUND: Adequate Laboratory services are an essential 
component and cornerstones for successful diagnosis and 
treatment of prevalent infectious and communicable diseases in 
resource limited settings. The majority of significant illnesses 
require laboratory confirmation of the diagnosis, and laboratory 
monitoring of the patient after the diagnosis has been made. Strong 
laboratory services translate to accurate and reliable results 
thereby improving clinical decision-making and overall patient 
care. Accurate and timely laboratory analysis is also critical to 
identify, track and limit public health threats which ultimately will 
reduce rates of preventable morbidity and mortality which is 
dependent on uniform and high-quality laboratory testing.   

OBJECTIVE: To upgrade the quality and capacity of existing 
laboratory services through advanced laboratory technology and 
provide accurate precise and reliable laboratory data for the 
community. 

METHODOLOGY: The laboratory service upgrade road map was 
designed based on the current situational analysis of the 
immunology and hematology laboratory service and national 
context of laboratory service and experience of other international 
countries. This plan gives insight to Quality laboratory services by 
giving attention to Quality assurance and laboratory accreditation, 
Procurement and supplies management, specialized Laboratory 

services, adequate financial resources and qualified and trained 
human resources.  

CONCLUSION: Integrated laboratory service for all diseases should 
be country-wide and accessible to all communities. The 
development of a National Laboratory Plan is a critical part of the 
process to improve clinical care. The process is a grueling, lengthy 
within which many stakeholders will be consulted, and diverse 
perspectives will be brought to bear on the leadership. There is a 
need for increased investment in laboratory services to avoid 
compromising patient care. 

 This document provides a structured framework for Immunology 
and Hematology laboratory strengthening based on standards, 
documented country best-practices and growing lessons learnt 
from experiences for providing reliable laboratory services. The 
document will be commented by expertise on the area of discipline 
and further refine.  
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ROADMAP FOR SEVICE UPGDRADE OF NATIONAL 
TUBERCULOSIS REFERENCE LABORATORY 

Ephrem Tesfaye, Blessing Marondera, Zelalem Yaregal, Abebaw 
Kebede, Muluwork Getahun, Yonas Kassahun, Mengistu Tadesse, 
Zekarias Dagne, Shewki Moga, Abyot Meaza, Desalegn Addise, Getu 
Diriba, Hellina Molalegn, Bazezew Yenew. 
 Ethiopian Public Health Institute (EPHI), Addis Ababa, Ethiopia 

SUMMARY  
BACKGROUND: Laboratory services are an essential and 
fundamental part of all health systems and their purpose is to 
improve health by providing the evidence base for detection, 
management and prevention of diseases. Reliable and timely 
results from laboratory investigations are critical elements in 
decision making in almost all aspects of health care, and are 
essential for the surveillance and control of diseases of public 
health importance.  
 
AIM: The aim of this roadmap is to provide a structured 
framework for scaling-up TB laboratory services, based on WHO-
recommended norms and standards, documented country best 
practices and growing lessons learnt from field experiences by 
many partners involved in the Global Laboratory Initiative (GLI). 

METHODOLOGY: The current situation of national tuberculosis 
reference laboratory was investigated; and gaps were identified. 
The future direction (roadmap) was developed depending on the 
gaps and experiences of international public health laboratories.  
Conclusion: This is the first national roadmap for national 
tuberculosis reference laboratory Services. The document provides 
a comprehensive policy and regulatory framework for establishing, 
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SUMMARY  
BACKGROUND: Laboratory services are an essential and 
fundamental part of all health systems and their purpose is to 
improve health by providing the evidence base for detection, 
management and prevention of diseases. Reliable and timely 
results from laboratory investigations are critical elements in 
decision making in almost all aspects of health care, and are 
essential for the surveillance and control of diseases of public 
health importance.  
 
AIM: The aim of this roadmap is to provide a structured 
framework for scaling-up TB laboratory services, based on WHO-
recommended norms and standards, documented country best 
practices and growing lessons learnt from field experiences by 
many partners involved in the Global Laboratory Initiative (GLI). 

METHODOLOGY: The current situation of national tuberculosis 
reference laboratory was investigated; and gaps were identified. 
The future direction (roadmap) was developed depending on the 
gaps and experiences of international public health laboratories.  
Conclusion: This is the first national roadmap for national 
tuberculosis reference laboratory Services. The document provides 
a comprehensive policy and regulatory framework for establishing, 

operating and monitoring the national tuberculosis reference 
laboratory services. In addition, the roadmap promotes better 
coordination of activities among the various laboratories and 
institutions, thereby enhancing quality. The roadmap 
systematically outlines the major issues to be addressed in order to 
provide quality laboratory services, including the organization and 
management structure, required human resources, laboratory 
infrastructure, care and maintenance of equipment, provision of 
laboratory commodities, a functional information management 
system, and adequate financial support.   
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DRAFT ROADMAP FOR SEVICE UPGDRADE OF 
NATIONAL HIV MOLECULAR DIAGNOSTIC LAB 
 
SUMMARY  
Yimam Getaneh and Ermias Sisay 

Infectious diseases still mounts the peak in causing morbidity, 
mortality and socio-economic loss in developing countries. These 
issues have been increasingly recognized with the emergence and 
epidemic of HIV in the early 1980s. Diversified newer pathogens 
have been also emerging almost nearly every year alongside and 
create ongoing threats to public health and continually challenges 
efforts to prevent and control infectious diseases. Strengthened, 
adaptable and multi-purpose laboratory services are inevitable to 
hamper such serious highly dangerous burdens. Until recently, 
however, the majority of Ethiopian public health laboratories 
delivered suboptimal molecular diagnosis service and were not in a 
position to contribute to a quality health system. Many performed 
poorly, hindered by dilapidated infrastructures, and poor 
development and implementation of quality management systems 
(QMS), including inadequate participation in external quality 
assessment (EQA) programs.  
 
Nevertheless, the national reference laboratory, HIV molecular lab, 
in the Ethiopian public health institute is now inculcating molecular 
detection of HIV/AIDS diagnosis and treatment though efforts to 
enlarge the capacity of clinical diagnostic facilities and research 
activities are underway. It is planned to work on advanced level, 
basic, applied and translational research and research development 
involving not only to HIV/AIDS but also to the spread of 
opportunistic and viral infectious diseases towards a valuable 
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SUMMARY  
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Infectious diseases still mounts the peak in causing morbidity, 
mortality and socio-economic loss in developing countries. These 
issues have been increasingly recognized with the emergence and 
epidemic of HIV in the early 1980s. Diversified newer pathogens 
have been also emerging almost nearly every year alongside and 
create ongoing threats to public health and continually challenges 
efforts to prevent and control infectious diseases. Strengthened, 
adaptable and multi-purpose laboratory services are inevitable to 
hamper such serious highly dangerous burdens. Until recently, 
however, the majority of Ethiopian public health laboratories 
delivered suboptimal molecular diagnosis service and were not in a 
position to contribute to a quality health system. Many performed 
poorly, hindered by dilapidated infrastructures, and poor 
development and implementation of quality management systems 
(QMS), including inadequate participation in external quality 
assessment (EQA) programs.  
 
Nevertheless, the national reference laboratory, HIV molecular lab, 
in the Ethiopian public health institute is now inculcating molecular 
detection of HIV/AIDS diagnosis and treatment though efforts to 
enlarge the capacity of clinical diagnostic facilities and research 
activities are underway. It is planned to work on advanced level, 
basic, applied and translational research and research development 
involving not only to HIV/AIDS but also to the spread of 
opportunistic and viral infectious diseases towards a valuable 

resource of high end center of excellence in molecular biology in 
the country. Hence, through strong commitment the Ethiopian 
public health institute and concerted effort of local and 
international partners have begun an attempt to change the trend 
and road map for the establishment of strong multiple 
constituencies molecular laboratory service framework is on 
course.  
 
Priority activities for achieving this plans includes improve and 
maintain the quality of laboratory professionals through 
professional development, quality management systems and career 
advancements so as to increase retention of staffs at different 
levels, Policy development for laboratory improvement and 
regulation that encourage early detection and treatment of diseases 
to prevent further transmission and development of more severe 
diseases, Making partnership with the international community 
which they can help to fund laboratory systems capacity building 
with an approach focusing on medical laboratory infrastructure 
and skilled manpower. Further efforts expected to be executed 
includes increased opportunities for public health application of 
new technologies and innovations (e.g., molecular tools for 
diagnostics and epidemiology); developing, validating, and 
disseminating diagnostic innovations, e.g., accurate, multi-pathogen 
and point-of-care tests that can rapidly identify or rule out 
pathogen during field investigations as well as during clinical care; 
configure new tools and assays for detecting and characterizing 
emerging threats, e.g., techniques for rapid identification of 
potential bioterrorism agents such as bioinformatics identification 
of new and reemerging threats (e.g., pathogen discovery, zoonotic 
and vector borne infections); scaling up laboratory activities during 
emergencies (e.g., automated, high-throughput diagnostic testing 
and DNA sequencing) and tools and techniques for analyzing large 
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amounts of protein or nucleic acid data (e.g., proteomic and 
genomic profiling tools along with bioinformatics analysis and 
information management tools) to advance pathogen identification 
and typing, host response, disease treatment, and vaccine 
development. 
 
As a conclusion this is first draft for the upgrade of Molecular 
Laboratory Services, which has been prepared to facilitate the 
provision of quality molecular laboratory services in the country. 
Thus, the development of such document needs inputs from 
stakeholders of both local and international and hopefully will be 
revised during the dissemination workshop which is going to be 
held in Mekelle from 22 -24 April 2015 
. 
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