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[bookmark: _Toc527588923]Summary
Background: In the past two decades the implementation of highly active anti-retroviral therapy recovers the immune status and reduces unwanted outcomes on people living with Human Immunodeficiency Virus (HIV). However, the emergence of treatment failure and drug resistance leads to an increased morbidity, mortality and compromised quality of life on people living with HIV. 
Objective: The aim of this study was to determine first line antiretroviral treatment failure and identify associated factors among people living with human immunodeficiency virus in Bahir Dar, North West Ethiopia
Methods: A facility based cross sectional study was conducted from November, 2017 to April, 2018. Patients’ socio-demographics and clinical data were collected using structured questioner. Blood sample was taken and tested for viral load, complete blood cell count (CBC), Chemistry (ALT & Creatinine) and CD4 count following the standard protocols. Two consecutive viral load analyses were done: during the time of enrollment and after three months of intensive follow-up for those with first viral load >1000 RNA copies/ml. Treatment failure was reported when there was viral load of >1000 RNA copies/ml. Data were entered and analyzed with SPSS version 23. Descriptive statistics such as frequency, percentage, mean and logistic regressions were utilized. A p value of <0.05 was considered as significant.
Results: A total of 430 HIV positive people who had ≥6 months of antiretroviral (ARV) treatment follow up were included. Of these 57.9% were females. The mean age was 38 years (ranges 12-67 years).The mean months of ART follow up was 83 months. In the first viral load run, 106 (24.7%) of the cohort were treatment failed. After 3 months of intensive adherence support, the prevalence down to 65(15.1%) resulting 41(38.7%) re-suppression rate. Male gender, drug discontinuation history, poor adherence, irregular time of drug intake, base line and current CD4 counts <200 cells/ml and having multiple sexual behavior showed significant association with treatment failure.
Conclusions: In this study, first line HIV treatment failure was 15.1% and re-suppression rate of second viral load was 38.7% among first viral load failed patients. Gender of male, drug discontinuation habit, had multi sexual partner, sub-optimal adherence and lower baseline and current CD4 counts were the factors contributed for treatment failure. 
Keywords:   HIV, treatment failure, ART
9

[bookmark: _Toc527588924]1   Introduction
[bookmark: _Toc527588925] 1.1 Background 
Human immunodeficiency virus (HIV) is a retrovirus that causes acquired immune deficiency syndrome (AIDS). Based on World Health Organization (WHO) report, in  2015, 36.7 million people were living with HIV and nearly 2.3 and 1.6 million people became infected and died, respectively (Global, 2016). Sub Saharan Africa accounted 69% of the world’s HIV burden (Godfrey et al., 2017). 
The burden of HIV in Ethiopia varied from region to region with the lowest prevalence, 0.54 % in Southern Nation Nationality Peoples to the highest 4.9% in Gambella, with average national prevalence of 1.16 % (Guideline, 2017).  
The 90-90-90 target of sustainable development goal (SDG) stated that in 2020,  90% of people living with HIV should be tested to know their status, 90% of all people with HIV should receive sustained ART, and 90% of all people receiving ART to have viral suppression (WHO, 2017). In order to achieve this target, “test and treat” approach is introduced (Nansseu and Bigna, 2017). Besides the limited access of highly active antiretroviral therapy (HAART) for developing countries like Ethiopia, there is also another global challenge, HIV treatment failure (HIV/AIDS, 2012). 
Treatment failure, defined as the progression of disease and replication of HIV after initiation of HAART. It can be assessed virologically (a two consecutive viral load value >1000 RNA copies/ml) and immunologically (a fall in CD4 cell count to baseline (or below) or a 50% reduction from on treatment peak value or presence of persistent CD4 cell count below 100 cells/mm3) and clinically (the occurrence of new or recurrent WHO stage 4 or some stage 3 conditions (WHO, 2016a). Of these, plasma viral load (PVL) is considered sensitive and specific gold standard method of the time (WHO, 2017, Weiler, 2013). Hence, in Ethiopia, Plasma viral load recently became the routine gold standard monitoring tool (Guideline, 2017). 
The prevalence of treatment failure and HIV drug resistance in east Africa ranged from 8% to 57% among clients on first-line HAART (Gupta et al., 2012). Evidences from Ethiopia, Gondar (Ayalew et al., 2016) and Debremarkos (Yayehirad et al., 2013) showed 4.1% and 21 % prevalence of treatment failure (TF), respectively. Study from Western Ethiopia, Jima (Abdissa et al., 2014) reported treatment failure prevalence of 5.3%.
 Recurrent pneumonia infection, unemployed, baseline CD4 cell count, sub optimal adherence and body weight were the predictors for immunological failure (Ayalew et al., 2016). A study from Tanzania showed self-funded drug use and incomplete adherence as predictors for TF (Ramadhani et al., 2007).
[bookmark: _Toc527588926]1.2 Statement of the problem
Several line of evidences showed that, poor adherence (Ayalew et al., 2016), use of sub-optimal drug combinations (Bayu et al., 2017), same regimen use for prolonged time and alcohol or drug abuse (Zhou et al., 2016, Yirdaw and Hattingh, 2015), are the explaining factor for TF. 
A single plasma viral load (PVL) based prevalence of 10.7% has been released recently in our study area by (Bokretsion Gidey 2017). On the other hand following the WHO recommendation (Guideline, 2017, WHO, 2016a), Ethiopia introduced PVL as routine monitoring tool for TF in the year 2016, (Guideline, 2017, WHO, 2016a). Based on the guideline, at least two viral loads are required to diagnose TF in between three months. This strategy may have limitation and impact on patient’s important outcome in low income settings. Putting a failing patient for three more months, lead patient death and give opportunity for transmission of drug resistant virus to the community (WHO, 2017). On the other hand, using single PVL as a criterion might lead to premature switch to second line ART. Taken together, data about prevalence of TF based on the new guideline is none. Hence, the aim of this study is to determine the prevalence of first-line ART TF, to identify factors associated with TF and to assess the added value of second viral load on avoiding premature switching to the second line treatment.
 
	



[bookmark: _Toc527588927]1.3 Literature Review
[bookmark: _Toc527588928] 1.3.1 Epidemiology of HIV Treatment Failure
Studies in different parts of the world showed that HIV first line treatment failure becomes a global challenge, especially for developing countries that used mostly low cost 1st line treatment regimens (TenoRes, 2016). Surveillance conducted by the WHO indicated that treatment failure is one of the big challenges in the treatment of HIV patients. A collaborative study and meta-analysis of global trends of ART treatment failure and drug resistance in 2012 found a significant increase of 29% per year (Gupta et al., 2012)..
In Latin America, from 5,565 ART-naïve HAART initiators, 11% of them had virological failure with a median of 9.8 months. On this study, VF was associated with younger age, earlier calendar year, lower CD4 value (Wolff et al., 2016).
In Asia, China, two studies showed 8.5% & 10.4% of first line HIV treatment failure within 12 months of follow up using a cut of >1000 viral load value (Zhou et al., 2016, Kan et al., 2017). In Thailand virological failure prevalence was 23.6% among 110 HIV-infected patients (Tangvoraphonkchai  and Sungkanuparph, 2011). A study in India showed that by selecting those immunologic failed patients 16% of them had developed virologic failure (Rajian et al., 2016).
Study done in 2008, from six sub-Saharan African countries showed 5.5% prevalence of HIV first line treatment failure and drug resistance (Hammer et al., 2008). Studies in Africa, Kenya, among 232 eligible participants on ART over a median duration of 13.9 months, 57 (24.6%) developed virologic failure with plasma viral load ≥ 400 copies /ml (Amin S Hassan, 2014). Another study in Kenya, among 333 participants 10% of them developed virologic failure (Brooks et al., 2016). 
Eleven point nine percent of virological failure was found in Rwanda from 597 participants (Jean d’Amour Ndahimana, 2016). Study in Malawi, from 833 women who had HIV RNA test conducted, 699/833 (84%) were found viral suppressed and 134 (16%) were treatment failed (HIVRNA ≥ 1000 copies/ml) (Hosseinipour et al., 2017). On the other hand, from 133 Malawian on ART patients with a mean duration of ART 14.3 months, 40(30.1%) developed virologic failure with VL >1000 copies/mL (Luebbert et al., 2012).
 In Mozambique, from 149 patients whose viral load done, 15 (10%) patients showed treatment failure with VL ≥1000 (copies/ml) after a mean follow-up time of 23 months (F. Maldonadoa, 2008). From a total of 2403 Tanzanian patients enrolled on the study, 14.9% of the patients developed virologic failure (Hawkins et al., 2016).
 In Ghana, from 134 children who are on ART, 21 (15.7%) had virological failure and 102 (76.1%) had virological suppression within 36 months of follow up (Owusu et al., 2017). 
Most studies done in Ethiopia on treatment failure were based on clinical and immunological failure criteria due to inaccessibility of virologic monitoring tool.  In Gondar (Ayalew et al., 2016) from 340 patients enrolled, total of 14 (4.1%) patients were found to have treatment failure with clinical and immunologic failure criteria. The median duration of treatment failure from initiation of treatment was 17.5 months. In Debremarkos (Yayehirad et al., 2013), the prevalence of treatment failure was 21%. 
In Gondar, Ethiopia from 220 study subjects, the incidence of treatment failure increased with time from 11% to 30 % with plasma viral load cut of >400 RNA copies/ml (Mulu et al., 2017). In Addis Ababa, Ethiopia, 31.2% (83/266) of Virological failure occurred among treatment experienced patients. More than 88% of virologic failed subjects were followed their treatment more than 24 months (Woldaregay, 2011). Study done in Jima Ethiopia, showed that from 265 patients, virological failure was observed for 14 (5.3%) participants at 6 month of follow up (Abdissa et al., 2014). 
[bookmark: _Toc527588929]1.3.2 Factors for HIV treatment failure
As the prevalence of HIV treatment failure varied from country to country, factors that contribute to HIV treatment failure also varied. In Thailand, virologic failure was associated with poor adherence (Tangvoraphonkchai and Sungkanuparph, 2011). In China, male gender, increasing duration of treatment and drug resistance was the factors that contribute to treatment failure (Zhou et al., 2016, Kan et al., 2017). Immunologic failure was considered as one factor for virologic failure in Indian study (Rajian et al., 2016). Taking only Tenofovir based regimen was the main factor for treatment failure in Kenya (Brooks et al., 2016) whereas, in Rwanda and Tanzania, age <25 years, low adherence and baseline CD4 counts <200 cells/mm3 were the factors that contribute for HIV first line treatment failure (Jean d’Amour Ndahimana, 2016, Hawkins et al., 2016).  In Ghana, children whose parents are unemployed had increased chance of acquired HIV first line treatment failure (Owusu et al., 2017).
In Ethiopia, Poor adherence to treatment and low baseline CD4 cell count (Ayalew et al., 2016) were found to be significant predictors of HIV first line treatment failure. Also the length on treatment (Woldaregay, 2011), advanced clinical stage (3 and 4), tuberculosis co-infection, were found to be independent risk factors for ART treatment failure (Zeleke, 2016). Another study in Ethiopia, Bale, patients who had opportunistic infection, TB co infection, bedridden patients and being male had more likely associated predictors for treatment failure (Haile et al., 2016). In Woldia treatment failure was associated with baseline BMI <18.5kg/m2, unemployment and initial ARV regimen type (Babo et al., 2017). 
   In General, The goal of HAART is to achieve long term strong suppression of HIV replication. However, at presents HAART faces many challenges of treatment failure and development of ARV drug resistance. This in turn has implications to the individual patient, ART programs, and potential serious public health problem (WHO, 2016b, Woldaregay, 2011) Treatment failure may occur due to various risk factors including previous treatment failure, drug resistance, poor adherence to treatment, and poor absorption of ARVs, co-morbidities, and poor health prior to initiation of ART, and substance abuse (Puthanakit et al., 2010).
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[bookmark: _Toc527588930][bookmark: _Toc503958968][bookmark: _Toc503960431]2 Objectives
[bookmark: _Toc504196365][bookmark: _Toc527588931]2.1 General Objective
[bookmark: _Toc503958965][bookmark: _Toc503960428]To assess first line antiretroviral treatment failure and identify associated factors among People Living with Human Immunodeficiency Virus in Bahir Dar, North West Ethiopia.
[bookmark: _Toc504196366][bookmark: _Toc527588932]2.2 Specific Objectives
· [bookmark: _Toc503958967][bookmark: _Toc503960430]To determine the prevalence of first-line antiretroviral TF among people living with HIV
· To identify factors associated with first-line antiretroviral TF among people living with HIV
· To determine viral re-suppression rate after 3 months of intensive adherence

 










[bookmark: _Toc527588933]3 Materials and Methods
[bookmark: _Toc527588934]3.1 Study design, period and setting
A facility based cross sectional study was conducted from November, 2017 to April, 2018 at three ART sites in Bahir Dar City administration namely Felege Hiwot Referal Hospital (FHRH), Han Health Center and Adinas General Hospital. 
More than 6300, 2000 and 200 patients were on ART at Felege Hiwot Referal Hospital (FHRH), Han health center and Adinas general hospital, respectively. 
 Bahir Dar is the capital city of Amhara regional state, located at 565 km far away from Addis Ababa. Bahir Dar city has one referral hospital (i.e. Felege Hiwot Referral Hospital (FHRH)), one primary governmental and two private hospitals and four Health centers which give ART services for the population in Bahir Dar and the surroundings.
[bookmark: _Toc527588935]3.2 Study population
All people living with HIV (PLWHIV) in Bahir Dar city administration were the source population and those who attended ART follow up at the three health facilities during the study period were the study population.
[bookmark: _Toc527588936]3.2.1 Eligibility criteria
[bookmark: _Toc527588937]3.2.1.1 Inclusion Criteria and Exclusion criteria
All PLWHIV who had ART follow-up period of at least for 6 months were included and those ART patients who are critically ill during the study period were excluded.
[bookmark: _Toc527588938]3.3 Sample size and sampling technique
Sample size was determined using single population proportion formula
n=z2 x p (p-1)
        D2	

Where, n= sample size    
 p=prevalence   taking 31.2% prevalence of virologic failure in Addis Ababa
z=1.96= statistic level of confidence                 
D = margin of error taking 5%; adding 10% non-response rate finally reached to 430. Sample size was allocated based on the number of ART patients in the three selected ART clinics. We used the formula     ni= n x Ni/N, where ni =sample size for ith population
                                                                  n= calculated sample size
                                                                    Ni =ith total population 
                                                                     N = total population
[bookmark: _Toc437749170][bookmark: _Toc504196378]Thus, 319 samples for FHRH, 101 for Han Health center and 10 for Adinas General Hospital was allocated.
 By using systematic random sampling technique, we took samples with 6 interval of ART Clinic room entrance. Kth interval =Patients in ART Clinic with 3 months’/sample size, we get 6; the first study participant was selected by lottery method from 1 to 6. So the 3rd client was the first study participant.    
[bookmark: _Toc527588939]3.4 Study variables
[bookmark: _Toc527588940]3.4.1 Independent variables
Socio-demographic characteristics (age, sex, marital status), drug related factors (regimen type, timely drug intake); client related factors (adherence, drug and alcohol intake, drug discontinuation history) were the dependant variables
[bookmark: _Toc527588941]3.4.2 Dependent variable
Virologic failure of two consecutive viral load values >1000 RNA copies/ml was the dependent variable.
[bookmark: _Toc527588942]3.5.1 Demographic Data
Socio-demographic and baseline clinical data was collected by trained nurses using a pretested questionnaire. The questionnaires were originally developed in English and translated to Amharic (local language). To ensure consistency, the questionnaires were retranslated to English by another person who was blind to the original questionnaire. Baseline CD4 value, WHO staging, months of ART and vacutainer started regimens and other baseline information were collected on the patients chart by data collector.
[bookmark: _Toc527588943]3.5.2 Specimen collection and transportation 
[bookmark: _Toc504196385]Blood sample was collected in duplicate using vacutainer sample collection apparatus from each study participant for CD4 count, CBC, chemistry tests (ALT and Creatinine), viral load monitoring. For chemistry tests, 5 ml of blood was collected with serum separator tube with gel. For PVL, CD4 and CBC tests; 4 ml of whole blood was collected with K3 EDTA anticoagulant coated vacuum test tube (Abbott, 2014). Except, PVL, all other analysis have been done at site of collection. All PVL samples were shipped to the Amhara Public Health Institute (APHI) using cold chain system.
[bookmark: _Toc527588944]3.5.3 Plasma Viral load Analysis
The RNA was extracted from 200ul of plasma sample using Abbott m2000sp automated equipment. Then 50ul of RNA sample-eluate and 50ul master mix (HIV 1oligonucleotide reagents, activator, rTth polymerase) have been combined and run on  the PCR known as Abbott HIV-1 amplification, one specific for amplifying and detecting HIV-1 RNA, and the other specific for amplifying and detecting Internal Control (IC) RNA. The target sequence for HIV-1 is in the pol Integrase region of the HIV-1 genome. The target sequence for internal control is derived from the hydroxypyruvate reductase gene from the pumpkin plant, Cucurbita pepo. The pol Integrase region of the HIV RNA is converted to cDNA by the reverse transcriptase activity of the thermostable rTth DNA polymerase. First, the HIV-1 and IC reverse primers anneal to their respective targets at 59oc for 30 min for reveres transcription. The optimum denaturation, annealing and extension temperature and time were at 92oc for 30 sec, 56oc 20 sec respectively and hybridization and detection takes place at 35oc for 40 sec, for a total of 37 cycles. The amount of HIV-1 target sequence is measured through the use of fluorescent-labeled oligonucleotide probes. The amplification cycle at which fluorescent signal is detected by the Abbott m2000rt is proportional to the log of the HIV-1 RNA concentration present in the original sample (Abbott, 2014). 

[bookmark: _Toc504196382][bookmark: _Toc527588945]3.6 Data processing and analysis
[bookmark: _Toc504196384]The data were entered and analyzed using SPSS (Statistical package for social sciences IBM SPSS 23). Descriptive statistics such as frequency, percentage and mean were used. Moreover, logistic regression was computed to identify factors associated with treatment failure. P-value of ≤ 0.05 considered statistically significant.
[bookmark: _Toc527588946]3.7 Data Quality Control Measures
The questionnaires were pre tested and validated. Internal quality controls and two calibrators have been done at every reagent lot changed. Viral load Abbott M2000 machine was checked with both internal and three levels of controls (negative, low positive and high positive) were run with the sample at every session run of viral load test. 
[bookmark: _Toc527588947]3.8 Ethical considerations
The study protocol was approved by Ethical review board of Bahir Dar University College of Medicine and Health Science (IRB/CMHS) with reference number of (075/18-04). Support letter was obtained from Amhara regional health bureau research directorate office. Written informed consent and assent was obtained from each study participant. No patient details that may link to the patient identity were used and the confidentially was maintained. Study participants with TF were communicated to physicians working in the ART clinic for treatment switch and further work ups.
[bookmark: _Toc313638769][bookmark: _Toc461706648]





[bookmark: _Toc527588948]4 Results
[bookmark: _Toc527588949]4.1 Demographic and other characteristics
A total of 430 PLWHIV and who took first-line ARV drugs for 6 and more months were enrolled. Of these, 249 (57.9%) were females, 396 (92.1%) were urban dwellers. The mean age of participants was 38 years (ranges 12-67 years). The detailed socio-demographic variables of participants summarized in Table 1 below. 
[bookmark: _Toc527587928]Table 1  Socio demographic characteristics of participants Bahir Dar, Nov, 2017-April, 2018
	[bookmark: _Toc504196386]Variable
	Category
	Frequency(N)
	Percent (%)

	Gender
	Female
	249
	57.9

	
	Male
	181
	42.1

	Address
	Urban
	396
	92.1

	
	Rural
	34
	7.9

	Education
	Illiterate
	125
	29.1

	
	1-8 grade
	128
	29.8

	
	9-12th grade
	103
	24.0

	
	12plus
	74
	17.2

	Marital status
	Married
	196
	45.6

	
	Single
	71
	16.5

	
	Divorced
	93
	21.6

	
	Widowed
	70
	16.3

	Age
	< 15
	3
	0.7

	
	 16-25
	26
	6.0

	
	26-35
	123
	28.6

	
	36-45
	163
	37.9

	
	46-55
	88
	20.5

	
	>55
	27
	6.3

	  Occupations
	Daily laborer
	97
	22.6

	
	Self business
	142
	33.0

	
	Governmental employee
	93
	21.6

	
	Farmer
	24
	5.6

	
	Student
	12
	2.8

	
	No work
	21
	4.9

	
	Others
	41
	9.5

	Total
	
	430
	100



[bookmark: _Toc527587929]From table 1, 142 (33%) of the participants were doing their self business. The average monthly income of the participants was 1500 (one thousand five hundred) Ethiopian Birr.  

Of the total 430 participants, 44(10.2%) and 119(27.7%) had current and previous history of TB respectively. The mean body mass index (BMI) was 21.3 kg/m2 Diabetes mallets (DM) was reported from 10 (2.3%) of the participants (Table 2). Ninety-four percent of the patients did not have a habit of addiction and a significant number of participants 116(27%) had history of more than one sexual partner but only 123(28.6 %) used condom regularly. The average length of stay on ART was 83 months (Range: 6-184 months). At base line, 149 (34.7%) PLWHIV started 1e (TDF, 3TC, EFV) regimen followed by 1c (AZT, 3TC, NVP) with 30.7%. During data collection, 170(39.5%), 155(36%) and 54(12.6 %) of participants were taking 1e (TDF, 3 TC, EFV), 1c (AZT, 3TC, NVP) and 1f (TDF, 3TC, NVP) regimens, respectively. Seventeen point seven percent of the participants had changed their start regimen (Table 2). For instance, 57(74%) changed the start regime to 1e (TDF, 3TC, EFV) and 19(26 %) changed to 1c (AZT, 3TC, NVP) (Table 2).
At baseline 267(62.1%) of the participants were at WHO stage 3, at the time of data collection almost 426(99.1%) were at WHO stage treatment 1 (T1). Twenty one percent of the participants had history of treatment interruption and that of 43% reported irregularity on medication time. With regard to adherence, 333(77.4 %) of patients were with good (>95%) adherence and 97(22.6%) were with sub- optimal adherence (<95%) (Table 2).












Table 2 Treatment related and other characteristic factors of participants Bahir Dar, Nov., 2017-April, 2018
	Variable
	Category
	Frequency(N)
	Percent (%)

	Body Mass Index (BMI)
	<15.5
	95
	22.2

	
	18.6-25.5
	284
	66.0

	
	25.6-30.0
	47
	10.9

	
	>30.1
	4
	0.9

	Current TB co-infection
	Yes
	44
	10.2

	
	No
	386
	89.8

	Treated with TB before
	Yes
	119
	27.7

	
	No
	311
	72.3

	Addictions
	not addicted
	404
	94.0

	
	Smoking
	1
	0.2

	
	Alcohol
	23
	5.3

	
	Khat
	1
	0.2

	
	Smoking ,Khat ,Alcohol
	1
	0.2

	Sexual contacts
	only with one person
	301
	70.0

	
	More than one partner
	116
	27.0

	
	No sex history
	13
	3.0

	Condom use
	Yes
	123
	28.6

	
	No
	307
	71.4

	
Type of start regimen
	1a (D4T,3TC,NVP)
	63
	14.7

	
	1b (D4T,3TC,EFV)
	14
	3.3

	
	1c (AZT,3TC,NVP)
	133
	30.9

	
	1d (AZT,3TC,EFV)
	34
	7.9

	
	1e (TDF,3TC,EFV)
	149
	34.7

	
	1f (TDF,3TC,NVP)
	37
	8.6

	Regimen Changed
	No
	354
	82.3

	
	Yes
	76
	17.7

	Baseline WHO staging
	1
	60
	14.0

	
	2
	59
	13.7

	
	3
	267
	62.1

	
	4
	44
	10.2

	Drug discontinuation history
	Yes
	90
	20.9

	
	No
	340
	79.1

	Time of drug use
	Constant time
	185
	43.0

	
	Irregular time
	245
	57.0

	Adherence 
	Good
	333
	77.4

	
	Fair 
	35
	8.2

	
	Poor
	62
	14.4

	
	Total
	430
	100.0


[bookmark: _Toc514528719] Note: D4T- Stavudine, 3TC- Lamivudine, AZT-Zidovudine, NVP-Nevirapine, EFV- Efavirenz, TDF-Tenofovir Disoproxil Fumarate
[bookmark: _Toc527588950]          
4.2 Proportion of Treatment Failure and Laboratory Findings
In this study, the proportion of first virologic failure (VL>1000 RNA copies/ml) with single viral load result was 106(24.7 %). After three months of follow up with adherence support, another plasma viral load was analyzed for 106 patients. Of which, 41 (38.7%) of them were re-suppressed (VL<1000 RNA copies/ml) (Fig 1). In our finding, the utility of second viral load in avoiding premature switching or re-suppression rate was 41/106(38.7 %) from first TF patients in our finding. Over all, the proportion of TF in the present study was 65/430 (15.1%) (Figure 1).

[bookmark: _Toc527589112]Figure 1: Proportion of viral suppression rate with two consecutive VL, Bahir Dar, Nov, 2017-April, 2018


[bookmark: _Toc527589113]Figure 2 : Number of study participant with their first viral load, Bahir Dar, Nov, 2017-April/2018
As indicated in figure 2, 315 (73.26%) of participants had VL value of <150 (undetected), 9(2.09%) with VL value between 151-1000 RNA copies /ml and 36 (8.37%) with VL of 1001-10,000 RNA copies/ml. The rest 70(16.28%) got VL >10,000 RNA copies/ml on the first viral load analysis
In our study, we found the average WBC count of 6.2 x106 (± 1.9) cells/mm3 and mean hemoglobin value was 13.5 g/dl (±2.3). The mean value of SGPT and creatinine were 33.6 IU/l (±25.6) and 0.8 mg/dl (±0.3), respectively (data not shown). No significant differences were found between treatment failed and non-failed with regard to complete blood cell count, Creatinine value, SGPT and hemoglobin value in our finding.
[bookmark: _Toc527588951]   4.3 Factors associated with treatment failure
Closer inspection of the table 3 showed that first line HIV treatment failure was higher among males at 48/65 (73.8 %), age range of (25-34 years) 22/65(33.8%) and primary education 24 (36.9%) than their counter parts (more is described on Table 3). The mean CD4 value of the participant was 455 (±278) and 267.6 cells/mm3 (+-234.5) at the time of study and ART enrolment respectively.
[bookmark: _Toc527587930]Table 3  Logistic regression analysis of factors associated with treatment failure, Bahir Dar, Nov, 2017-April, 2018
	Variable
	
	Treatment failure
	Total
	COR (95%CI),P
	AOR (95%CI),P

	
	Category
	Yes, n (%)
	No, n (%)
	 n (%)
	
	

	Gender 
	Female
	17 (26.2)
	232 (63.6)
	263(61.2)
	
	

	
	Male
	48 (73.8)
	133 (36.4)
	167(38.8
	4.9(2.2-8.9),0.000
	2.9(1.45-9)0.002

	BMI Category
	<18.5
	23(35.4)
	72(19.7)
	95(22.1)
	1.00
	1.00

	
	18.6 -25.5
	38(58.5)
	222(60.8)
	260(60.5)
	0.5(0.29-0.9)0.036
	1.00

	
	25.6-30.0
	4(6.2)
	67(18.4)
	71(16.5)
	0.1(0.06-0.5)0.003
	1.00

	
	>30.0
	0.0(Amin S Hassan)0.0) 
	4(0.9)
	4(0.9)
	1.00
	1.00

	Marital status 
	Married
	22(33.8)
	174(47.7)
	196(45.6)
	1.1(.4-2.8).7
	0.7(0.2-2.1)0.5

	
	single
	15(23.1)
	56(15.3)
	71(16.5)
	1.6(0.8-3.4)0.04
	0.7(0.2-3.0)0.6

	
	Divorced
	21(32.3)
	72(19.7)
	93(21.6)
	2.3(1.1-4.4) 0.04
	1.0(0.3-3.6)0.9

	
	Widowed
	7(10.8)
	63(17.3)
	70(16.3)
	
	

	Current TB 
	Yes
	4(6.2)
	40(11.0)
	44(10.2)
	0.5(0.1-1.5)0.2
	2.3(0.6-9.3)0.2

	
	No
	61(93.8)
	325(89.0)
	386(89.8)
	
	

	Treated with TB  before
	yes
	16(24.6)
	103(28.2)
	119(27.7)
	0.8(0.4-1.5)0.5
	1.5(0.6-3.4)0.3

	
	No
	49(75.4)
	262(71.8)
	311(72.3)
	
	

	Sexual behavior
	0 or 1 sexual contact
	27(41.5)
	287(78.6)
	314(73.0)
	1.00
	

	
	≥ 2 sexual contact
	38(58.5)
	78(21.4)
	116(27.0)
	5.1(2.9-9.0) .000
	3.2(1.6-6.2)0.00


Table 4 Cont’d... 
	Variable
	Category
	Treatment failure
	Total
	COR (95%CI),P
	AOR (95%CI),P

	
	
	Yes, n (%)
	No, n (%)
	
	
	

	Condom use habit 
	yes
	13(20.0)
	110(30.1)
	123(28.6)
	
	

	
	No
	52(80.0)
	255(69.9)
	307(71.4)
	1.7(0.9-3.2)0.09
	

	Types of baseline regimen
	1a
	7(10.8)
	56(15.3
	63(14.7)
	1.00
	

	
	1b
	2(3.1)
	12(3.3)
	14(3.3)
	1.3(.2-7.2) 0.73
	

	
	1c
	27(41.5)
	106(29)
	133(30.9)
	2.0(.8-5.0) 0.11
	

	
	1d
	8(12.3)
	26(7.1)
	34(7.9)
	2.4(.8-7.5) 0.11
	

	
	1e
	15(23.1)
	134(36.7)
	149(34.7)
	0.8(.3-2.3) 0.82
	

	
	1f
	6(9.2)
	31(8.5)
	37(8.6)
	1.5(.4-5.01) 0.46
	

	Were regimen changed?
	No
	59(90.8)
	295(80.8)
	354(82.3)
	2.3(.9-5.6)0.06
	

	
	Yes
	6(9.2)
	70(19.2)
	76(17.7)
	
	

	Baseline WHO staging
	1
	7(10.8)
	53(14.5)
	60(14.0)
	1.00
	

	
	2
	8(12.3)
	51(14.0)
	59(13.7)
	1.1(0.40-3.5)0.75
	

	
	3
	39(60.0)
	228(62.5)
	267(62.1)
	1.2(0.5-3.0)0.55
	

	
	4
	11(16.9)
	33(9.0)
	44(10.2)
	2.5(0.8-7.1)0.08
	

	Baseline CD4 count
	<200
	46(70.8)
	169(46.3)
	215(50.0)
	2.8(1.5-4.9) .000	
	2.4(1.0-5.5)0.03

	
	≥ 200
	19(29.2)
	196(53.7)
	215(50.0)
	
	

	Current CD4 Count
	<200
	20(30.8)
	49(13.4)
	69(16.0)
	2.8(1.5-5.2) .001
	4.3(1.8-10.0)0.001

	
	≥ 200
	45(69.2)
	316(86.6)
	361(84.0)
	
	

	Adherence
	Good
	14(21.5)
	319(87.4)
	333(77.4)
	1.00
	

	
	Fair & Poor (suboptimal)
	51(78.5)
	46(12.6)
	97(22.6)
	25.2(12.949.2)0.001
	16.5(8.2-33.1)0.00

	Time of drug use
	At irregular time
	54(83.1)
	131(35.9)
	185(43)
	8.7(4.4-17.3)0.00
	3.7(1.7-8.1)0.001

	
	At exact time
	11(16.9)
	234(64.1)
	245(57)
	1.00
	



In the present study TF is associated with gender, treatment discontinuation habit, irregular time of medication intake, adherence, low CD4 value (<200 cells/ml) at current and baseline and sexual behavior of participants with multivariate logistic analysis (Table 3).
Taken together, these results suggest that there is an association between male, baseline and current CD4 count < 200, history of drug discontinuation, irregular time interval of medication intake, poor (i.e. sub-optimal) adherence, histories of having multiple sexual contacts and HIV first line treatment failure (Table 3).

[bookmark: _Toc527589114]Figure 3: Trends of treatment failure with months of ART follow up, Bahir Dar, Nov, 2017-April, 2018
On the above chart, higher numbers of the failed patients were taken ART drugs more than 96 months. Most of ART patients were taking the same regimen from long period of time. Only 76 (17.7 %) of the participants were changed their regimen in their treatment life.


[bookmark: _Toc527589115]Figure 4: Baseline CD4 count between treatment failed and non-failed patients, Bahir Dar, Nov, 2017-April, 2018
Low or <200 cells/ml CD4 count is reported as a predictor to TF in the present report (fig.4)  (AOR 2.4, 95% CI 1.0-5.5 p0.03 and AOR 4.3, 95% CI 1.8-10.0 p0.001) and a study in Rwanda (Jean d’Amour Ndahimana, 2016). Despite that, ART patients who were WHO stage 3 and 4 at baseline accounts 76.9% of participants in our result (Table 3), it did not significantly associate with TF.   





[bookmark: _Toc527588952]
5 Discussion
The study revealed that HIV first line virological treatment failure was 65(15.1%). This result is below the global target set for 2020 viral suppression of 90 %.  This report can act as base line data for Ethiopia and Bahir Dar city in particular. The study calls an urgent action to reverse the increasing rate of treatment failure. Moreover, according to WHO definition of treatment failure, our finding is considered as high failure prevalence which is >15 % (WHO, 2017). Our finding was higher than the study in Jimma, Ethiopia (Abdissa et al., 2014) which was 5.3%, and study in Gondar (Ayalew et al., 2016), which was 4.1 % and lower than the study in Debremarkos (Yayehirad et al., 2013), 21%. This might be due to the difference in study period, number of participants, method used and study settings. The above two studies (Ayalew et al., 2016) and Yayehirad et al., 2013) were conducted with immunologic and clinical failure criteria. Moreover, the present study was also higher than study in the Kenya, 10% (Brooks et al., 2016) with VL cut of value >1000 RNA copies/ml. 
WHO stage 3 and 4 are factors contributed for treatment failure from the study in Kenya and in Ghana additional to unemployment which is different from our finding (Owusu et al., 2017). In Cameroon age between 18-29 years and TB co- infections are some of the factors that contribute for treatment failure (Meriki et al., 2014); the most treatment failed age groups were 25-34 years of age in our study (33.8%). Also optimal adherence and self funded treatments were predictors for treatment failure in this study (Ramadhani et al., 2007). In Ethiopia including our study area ART treatments are only project funded under the control of Ethiopian ministry of health. Baseline WHO staging and AZT based regimen were independently associated factors for treatment failure in Kenyan study (Kwobah et al., 2012).
Male gender showed significant association with treatment failure (AOR 3 95% CI 1.5-6, p 0.002). Our study corroborated with study from Ethiopia, Bale (Haile et al., 2016), China (Zhou et al., 2016), Uganda (Kipp et al., 2010) and Burkinafaso (Penot et al., 2014).  The reason might be due to the high rate of alcoholism, smoking, and field work which might leads to poor adherence on ART treatment (Penot et al., 2014). The other reason was females naturally had higher numbers of CD4 cells than males. 
Significant proportion of history of drug interruption was document among TF group than none TF group in the present study (AOR 11.3, 95% CI 5.86-21.9, p 0.00). Knowledge gaps, socio -economic and stigma might have role. Likewise, a study in Indonesia reported high rate TF among PLWHIV who interrupted their medication than none interrupters (Fibriani et al., 2013).

Lost to adhere on time of medication showed 3.7 times higher rate TF than those who have kept time of medication (AOR 3.77, 95%CI 1.75-8.12, p 0.001). Each medication has its own half life time in the body. Like the intracellular half-life of FTC’s active metabolites are 39 hours, 3TC 15–22 hours and that of TDF 26–29 hours (WHO, 2014). Hence, taking medications with irregular time gives free time for the virus for replication and chance of HIVDR which can further factors for HIV TF (WHO, 2014)
With successive increases in sexual contacts, there was also an increase in TF (AOR 3.79, 95% CI 1.93-7.45, p 0.00). This might be due to exchange of mutated virus and sub types between sexual contacts. WHO classify adherence as good (>95%), fair (85-95%) and poor (<85%) (WHO, 2016b). Several line of evidences including our study support the link between sub-optimal adherence with TF (AOR 16.51, 95%CI 8.23-33.12, p0.00)(Marconi et al., 2008, Hawkins et al., 2016). Turning to other factors and TF; TB/HIV co-infection and months of treatment did not show association. This finding is supported by study (Meriki et al., 2014). 
Overall, these results indicate that irregular time medication, drug discontinuation, adherence, multiple sexual history, male gender and baseline and current CD4 count<200 are significantly associated with HIV 1st line TF. However, to identify the driving factor, a study with high quality study design such as cohort and randomized control trial is mandatory. 
[bookmark: _Toc527588953]6 Limitations of the study
The current report represents ART patients in Bahir Dar city and this report did not able to represent the regional state of the country at large. Furthermore, HIV drug resistance test was not done.
[bookmark: _Toc527588954]7 Conclusions
In general, in this study first line HIV treatment failure was 15.1% and re-suppression rate of second viral load was 38.7% among first viral load failed patients. Gender of male, drug discontinuation habit, had multi sexual partner, sub-optimal adherence and lower baseline and current CD4 counts were the factors contributed for treatment failure. Patient counseling on consequence of drug discontinuation, poor adherence and unsafe sexual practice should be strengthened to prevent treatment failure and accumulation of HIV drug resistance.
[bookmark: _Toc527588955]8 Recommendations
Based on our finding we recommend to health facilities and organizations working on HIV:
1. Sustained adherence and support should be given for PLWHIV to prevent treatment failure and drug resistance.
2. Intensive counseling and advice should be given for male PLWH.
3. Strategies should be in place to prevent medication discontinuation, for early enrolment to HIV care and support program. 
4. [bookmark: _GoBack]Prioritize and focus on giving advice on the sexual behaviors of HIV patients to prevent the transmission of resistant virus.
5. Prioritize for patients with CD4 < 200 cells/ml for virologic and HIVDR test.
6. Base line HIV drug resistance test should be done for better management of HIV patients in the HAART program.


[bookmark: _Toc527588956]
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Annexes
[bookmark: _Toc313638770][bookmark: _Toc461706649][bookmark: _Toc503960459][bookmark: _Toc527588958]Annex I Information Sheet and Consent Form
Title of the Research Project:   	 First-line antiretroviral treatment failure and identify associated factors among people living with HIV in Bahir Dar, North West Ethiopia.
Name of Principal Investigator:   Andualem Genet (BSc in Medical laboratory technology) 
Advisors: Daniel Mekonnen (BSc in medical laboratory Science and MSc in Medical Microbiology) & Endalew Yizengaw (BSc in medical laboratory Science and MSc in Medical Immunology)
Name of the Organization: Bahir Dar University, college Medicine and Health science Department of Medical Laboratory Science 
[bookmark: _Toc313638771]Introduction: This information sheet and consent form is prepared to assess first-line antiretroviral treatment failure and identify associated factors among people living with HIV in Bahir Dar City, North West Ethiopia. The research group includes the principal investigator, 2 Advisors, 3 data collectors, 4 laboratory technologists.
Purpose of the Research Project
The aim of this study is to assess first-line antiretroviral treatment failure and identify associated factors among people living with HIV in Bahir Dar, North West Ethiopia. Recognition of antiretroviral treatment using virological criterions is important for early identification patients who took a failed drug and for early transition to second line ART. 
[bookmark: _Toc313638772]Procedure
The study involves HIV positive individuals who are attending at FHRH, Han Health Center and Adinas General Hospital during the study period. You are selected to be one of the study participants, if you are willing to take part in this study and we kindly invite you to take part in our project. If you are willing to participate, we are so happy and we need you to clearly understand the aim of this study and show your agreement, if not it is your right and not forced to participate in this study. Finally you are kindly requested to give your genuine response in the interview.
Benefits, Risks or Discomfort
[bookmark: _Toc313638773]By participating in this research project you may feel some discomfort during blood collection. However, your participation is definitely important to identify virological Failure and to design appropriate strategy to decrease unnecessarily failed drug intake and unnecessary switching. There is no risk or direct benefit in participating in this research project. From this study no compensation will be given to participants. 
Confidentiality
[bookmark: _Toc313638774]The information collected from you will be kept confidential and stored in a file, without your name by assigning a code number to it. And hence no report of the study ever identifies you.
Right to Refusal or Withdraw
You have the full right to refuse from participating in this research. You have also the full right to withdraw from this study at any time you wish.
Person to contact
This research project reviewed and approved by the institutional review board of Bahir Dar University College of medicine and health science and Amhara public Health Institute. If you have any question you can contact by following address 
Name: Andualem Genet; Tel: +251913092508; Email:andget2014@gmail.coml
Consent form
Having the above information, we honourly invite you to participate in the study.
I the under signed, will like to confirm that, as I give consent to participate in the study, it is with clear understanding and recognition of:
1. The objective of the study
2. My right to resign from the study during any stage of the study
I confirmed my agreement with my signature after the detailed objective of the study has been explained to me in the language I understand well.
Signature (participant’s) ____________                     Signature (collectors) _______________
[bookmark: _Toc313638776][bookmark: _Toc461706650][bookmark: _Toc313638777]                             Date ________________                           Date   ____________________











[bookmark: _Toc527588959]Annex II English version Questionnaires
 Bahir Dar University Department of Microbiology IP; Questionnaire for Viral load research project
Questionnaire Code ______________ Date of data collection______/____/2010 E.C
Name of data collector____ signature   ___Name of supervisor________ signature_________ 
Part I: Socio-demographic and clinical Characteristics
	S.No
	Questions
	Answers
	Remark

	101
	Participant residence?
	1. Urban     2. Rural
	

	102
	Sex of participant
	1. Female    2. Male
	

	103
	Age of participant
	________
	

	104
	Religion
	1.Orthodox 2 .Muslim 3.Protestant 4.Catholic 5.Others
	

	105
	Educational status of the participant
	1. No education    2.   Primary (1-8)  3.Secondary (9-12)  4.Higher (12+)
	

	106
	Marital status of the participant
	1.Single 2.Married 3.Divorced 4.Widowed
	

	107
	occupation
	1.Daily labourer/Job seeker 2.Private employee  3.Government employ 4.Farmer 5.Student 6.Other ,______
	

	108
	Average monthly Income
	_________Birr
	

	109
	Weight of the participant
	_______ (kg)
	

	110
	Height of the participant
	________(meter)
	

	111
	Current TB
	Yes   2.No
	

	112
	Have you taken anti-TB
	Yes  2.No
	

	113
	Do you have diabetes mellitus
	1.Yes, Years since with DM-------2 No
	

	114
	Any other related disease
	____
	

	115
	Do have dependency habits?
	1 Smoke cigarettes 2.Drink Alcohol 3.Chew Khat   4.No
	

	116
	Do you have more than 1 sex partner
	1 1.Yes   2.no
	

	117
	Did you practice sex without condom with your partner
	1  1. Yes 2. No
	


	                                  Part II Art related information 

	201
	HIV confirmation date
	
	

	202
	when did you start the drug?
	______________months
	

	203
	Start Regimen
	First line regimen:_________________
	

	204
	Were regimen changed
	1.Yes ,----------,--------,-----2 No
	

	205
	Current regimen
	----------------,-------------,-----------------
	

	206
	WHO HIV AIDS stages
	1. I 2.II 3. III 4. IV, 1.T12.T2 3.T3 4 T4
	

	207
	Were you discontinued taking drug
	1.    Yes, # days--------------2.     No
	

	208
	Adherence 
	1. Good 2. Fair 3. Poor
	

	209
	Is there time variation on taking drug
	1. Yes. A  Few days   B. Sometimes 
C. always   2.No
	

	                       Part III  Laboratory information

	301
	CD4 count
	1st ፡______ cells/ml           
	

	302
	Viral load 
	1st ፡_____________RNA copies/ml
2nd ፡_______________RNA copies/ml  
	

	303
	Hgb
	1st ፡___________g/dl                               
	

	304
	WBC
	1st ፡____________cells/ L                       
	

	305
	LFT
	SGPT---------IU/L, 
	

	306
	RFT
	Creatinine----------mg/dl, 
	


Thank you
[bookmark: _Toc527588960]Annex III   Amharic Version Consent and Questioners
ቅጽ3: የአማርኛ ቃለ-መጥይቅ
ባህርዳር ዩኒቨርሲቲ የማይክሮባዮሎጅ ትምህርት ክፍል
መግቢያ
ጤና ይስጥልኝ: ስሜ ----------------------ይባላል፡፡ የምሠራው -------- ነው፡፡ ወደዚህ  የመጣሁበት ምክንያት ኤች አይቪ  በደማቸው ውስጥ ከሚገኝባቸው  ሰዎች መካከል መድሀኒቱን ተቋቁሞ የሚባዛ ቫይረስ መኖሩን እና ለዚህም አስተዋጾ የሚያደርጉ ምክንያቶችን ምርምር/ጥናት መረጃ ለመሰብሰብ ነው፡፡ ጥናቱን የሚያካሂዱት በባህርዳር ዩኒቨርስቲ ተማሪ የሆኑት አንዱዓለም ገነት ናቸው፡፡ በአሁኑ ሠዓት በደማቸው ውስጥ  ኤች አይቪ ከሚገኝባቸው ሰዎች መካከል ቫይረሱ ለመድሃኒቱ ምንም መልስ ስለማየኖረዉ  በጤና ላይ ከፍተኛ የሆነ ጉዳት እያደረሰ ይገኛል፡፡ የዚህ ጥናት ዋና ዓላማ በባህርዳር ከተማ  ክትትል ከሚያደርጉ  ኤች አይቪ  በደማቸው ከሚገኝባቸው ሰዎች መካከል ለመድሃኒቱ  መልስ የማይሠጥ ቫይረስ ስርጭት እና ለዚህም አስተዋጾ የሚያደርጉ ምክንያቶችን ላማዎቅ ነዉ፡፡
   በጥናቱ ጊዜ የአንተን/ቺን ክብደትና ቁመት እንለካለን እንዲሁም ደም ናሙና እንሰበስባለን፡፡ የተወሰኑ ጥያቄዎች አሉን፡፡ ከዚህ የሚገኘው ማንኛውም መረጃ በሚስጥር ይጠበቃል፡፡ ለዚህም ሲባል የእርስዎ ሥም እና አድራሻ አይጻፍም፡፡ በዚህ ጥናት መሳተፍዎና መተባበርዎ ቫየረሱ የሚደርሰውን ጉዳትና ሞት ለመቀነስ ከፍተኛ አስተዋጽዖ አለው፡፡ ለመመለስ ፈቃደኛ ያልሆኑትን ማንኛውንም ጥያቄ ይለፈኝ ማለት ይችላሉ፡፡ በማነኛውም ሰዓት የጥያቄ እና መልሱን ሂደት ማቋረጥ ይችላሉ፡፡ ነገር ግን ቀደም ሲል እንደተገለጸው እርስዎ የሚሰጡት እውነተኛ ምላሽ  የሚታመሙትንና የሚሞቱትን ቁጥር ለመቀነስ ለሚደረገው እንቅስቃሴ በከፍተኛ ሁኔታ ያግዛል፡፡
1. ፈቃደኛ ሆኛለሁ(ቃለ መጠይቁን መቀጠል ይቻላል)
2. ፈቃደኛ አይደለሁም(ቃለ መጠይቁን ያቁሙ)
የስምምነት ማረጋገጫ ቅጽ
ይህንን ግንዛቤ ውስጥ በማስገባት በጥናቱ ላይ እንድትሳተፍ/ፊ በክብር እንጠይቃለን፡፡በዚህ ጥናት ያለመሳተፍ መብትዎ የተጠበቀ ነዉ፡፡
እኔ  ከዚህ  በታች  ፊርማዬ  የተቀመጠው  በጥናቱ  በፍቃደኝነት  እሳተፋለሁ ስል የሚከተሉትን  ግንዛቤ ውስጥ በማስገባት ነው::
1. የጥናቱ ዓላማ      2. በጥናቱ የሚካተቱ  ጥያቄዎችንና የጥናቱ አስፈላጊነት
በሚገባኝ  ቋንቋ ስለተገለጸልኝና  ስለተብራራልኝ  በጥናቱ  ለመሳተፍ  በፊርማዬ  አረጋግጣለሁ::
ፊርማ (የተሳታፊ)___________   ቀን_________
2 ፊርማ (የመረጃ ሰብሳቢ)___________   ቀን_________                  
ባህርዳር  ዩኒቨርሲቲ የማይክሮባዮሎጂ ትምህርት ክፍል
የጥያቄው መለያ ቁጥር_____________        ቀን___/____/2010 ዓ.ም
የጠያቂውሥምና ፊርማ_____________/_______የተቆጣጣሪ ስምና ፈርማ_______________/_______
የሚከተሉትን ጥያቄዎች በጥንቃቄ ካነበቡ በኋላ ለእያንዳንዱ በተሰጠው የመልስ መስጫ ቦታ መልሱን ይሙሉ፡፡
	ተ.ቁ
	ጥያቄዎች
	መልስ
	ማስታወሻ

	ክፍል አንድ: መስረታዊ መረጃዎችን የተመለከቱ ጥያቄዎች መመሪያ፡

	101
	አደራሻ
	
	

	102
	ጾታ
	1. ሴት     2.  ወንድ
	

	103
	ዕድሜ
	
	

	104
	ሃይማኖት
	1.ኦርቶዶክስ 2.ሙስሊም 3.ፖሮታንት 4.ካቶሊክ 5. ሌላካለጥቀሱ____
	

	105
	የትምህርት ደረጃ
	 ያልተማረ/ች   አንደኛ ደረጃ (1-8፣ የሃይማኖተ ትምህርት) 
 ሁለተኛ ደረጃ (9-12)   ከሁለተኛ ደረጃ በላይ (›12)
	


	106
	የትዳር ሁኔታ
	 ያገባ/ች  ያላገባ/ች  የፈታ/ች  የሞተችበት/የሞተባት
	

	107
	ስራ
	 የቀን ሰራተኛ  የግል ተቀጣሪ/ነጋዴ  የመንግስት ሰራተኛ  ገበሬ  ተማሪ  ስራ የለውም/የላትም ሌላ ካለ  ይጥቀሱ________
	

	108
	አማካኝ ወርሃዊ ገቢ
	________በብር
	

	109
	ክብደት/ ቁመት
	_________ በኪሎ ግራም/ _________ በሜትር
	

	110
	ቲቢ በሽታ
	 አለው/ላት   የለውም/የላትም
	

	111
	ቲቢ ታከመው ያውቃሉ;
	 አዎ   ታክሜ አላውቅም
	

	112
	የስኳር በሽታ
	 አለው/ላት አዎ ከሆነ ስንተ ጊዜ---------- የለውም/የላትም
	

	113
	ሌልሎች ተጓዳኝ በሺታዎች ካሉ
	
	

	114
	ለሱስ ጥገኛ ነዎት;
	አይደለሁም ሲጋራ አልኮል ጫት
	

	115
	የግብረ-ስጋ ግንኙነት ታሪከዎ
	 ከአንደ ሰው ጋር ብቻ  ከአንድ ሰው በላይ ጋር ግንኙነት አለኝ 
 ምንም የግብረ-ስጋ ግንኙነት ታሪክ የለኝም
	

	116
	የግብረ ‑ስጋ ግንኙነት ሲያደርጉ ኮንዶምይጠቀማሉ;
	አዎ  አልጠቀምም
	

	       ክፍል ሁለት፡ከኤች አይቪ ጋር የተያያዙ መረጃዎች


	201
	ኤች አይቪ በደም ውስጥ  ከተገኘ ስንት ግዜ ሆኖታል?
	________
	

	202
	መድሃኒት ከጀመሩ ስንት ግዜ ሆኖታል?
	____________
	

	203
	መጀመሪያ የጀመሩት የመድሃኒት ዓይነት
	---------------------,---------------,----------------
	

	204
	መድሀኒትዎ ተቀይሮለታል ;
	 አዎ፣-----------፣-----፣----አልተቀረም
	

	205
	የሚወስዱት የ ኤች አይቪ መደሃኒት አይነት
	--------------------፣------------፣---------------
	

	206
	WHO  የኤች አይቪ ኤድስ ደረጃ
	.I      II     III     IV     T1    T2    T3   T4 
	

	207
	መድሀኒት አቋርጠዉ ያዉቃሉ?
	 አዎ   # --------ቀን     አላቋረጥኩም
	

	209
	የመድሃኒት መውሰጃ ሰዓት ያስተላልፋሉ ?
	 አዎ    አንድ ጊዜ ብቻ  ብዙ ጊዜ አላሳልፍም
	

	110
	ክትትል
	 በጣም ጥሩ   መካከለኛ  ዝቅተኛ
	

	ክፍል ሦስት፡የላቦራቶሪ ውጤት የተመለከቱ መረጃዎች

	301
	CD4 count
	1st ፡______ cells/ml     2nd ፡______ cells/ml
	

	302
	Viral load 
	1st ፡______RNA copies/ml 2nd ፡____RNA copies/ml  
	

	303
	Hgb
	1st ፡___________g/dl                               
	

	304
	WBC
	1st ፡____________cells/ L                       
	

	305
	LFT
	SGPT---------IU/L, 
	

	306
	RFT
	Creatinine----------mg/dl, 
	


እናመሰግናለን!!
[bookmark: _Toc527588961]Annex IV Viral load test procedure (Abbott m2000)
1. Remove the specimen from the refrigerator  or thaw them if frozen
· Thaw specimens at 2-30 0c  
2. Thaw three tubes of  the control , one tube of the negative control, low positive control and High positive and one vial of  the HIV internal control at 2-30 0c  
3. Thaw  amplificaton raegents at 2-30 0c  
· Thaw one pack of amplification reagents to support up to 24 reactions, and two packs to  support 48 reactions
4. Decontaminate the m2000sp machine using 0.1% Bleach, Distilled water and 70 % Color less alcohol respectively
5. Initiate (power on) the machine m2000sp and computer and Press start button to check the status of the machine and to be ready
6. Mix specimen thoroughly to ensure uniformity. The assay requires a minimum 1ml of each specimen per individual specimen transport tube to ensure that 200/500/600/1000 μL is transferred to the reaction vessel. In our analysis we used 200 μL of plasma.
7. Place three Control, one replicate of the Negative Control, low positive control and High positive and the patient specimens in the m2000sp sample rack
8. Ensure all caps have been removed from specimens and controls prior to starting the m2000sp run. 
9. Open the mSample Preparation System reagent pack. Add 500ul of IC to the bottle of m Lysis Buffer and Mix the IC by overtaxing three times for 2 to 3 seconds each. Using a calibrated precision pipette dedicated for IC use only. Swirl the container 20 to 30 times or mix gently by inversion, but minimize foaming.
10. Gently invert  the magnetic  micro particle and elution buffer  bottles and Dispense the bottles to specific 200ml reagent vessel as described in the mSample Preparation System product information
11. Gently invert the mWash 1 and mWash 2 bottles to ensure a homogenous solution and pour the contents into the appropriate 200ml reagent vessels per the Abbott m2000sp Operations Manual, Operating Instructions. If crystals are observed in any of the reagent bottles upon opening, allow the reagent to equilibrate at room temperature until the crystals disappear. Do not use the reagents until the crystals have dissolved. 
12. Load all necessary samples, Control, reagents , deep well plate, DITI tips 1ml and 200ul
13. Initiate the m2000sp sample extraction protocol as described in the Abbott m2000sp Operations Manual, Operating Instructions.
14. After sample preparation is complete, check the m2000sp deck to ensure all specimens have been processed correctly. 
· Note: Once sample preparation is completed, the master mix protocol should be started within one hour
15. While the m2000sp is extraction protocol finish, switch on and initialize the m2000rt. The m2000rt requires a 15-minute warm-up prior to starting a run. Refer to the Abbott m2000rt Operations Manual, Operating Instructions. 
16. Load the amplification reagents and the master mix tube on the m2000sp worktable.
· Prior to opening the amplification reagents, ensure that the contents of the Amplification Reagent Pack are at the bottom by tapping the Amplification Reagent Pack in an upright position on the bench to bring the liquid to the bottom of the vials.
· Remove and discard caps.
· Amplification reagents are stable for up to 6 hours on board the m2000sp
17. Initiate the m2000sp master mix addition protocol as described in the Abbott m2000sp Operations Manual, Operating Instructions.
18. After the m2000sp instrument has completed addition of samples and amplification reagents, seal the 96-Well Optical Reaction Plate according to the instructions in the Abbott m2000sp Operations Manual. 
· Visually verify that 50 µl ( not more) has been dispensed in to each well
· Seal the 96 well plate
· Use an Abbott m2000rt optical adhesive cover and fix it with the Abbott m2000rt  optical adhesive cover  Applicator
· Separate the strips at the edges along the perforated line.
Note: Within one hour of starting the master mix protocol, the sealed PCR plate should be transferred to the m2000rt to begin amplification detection.
· Contamination of the bottom of the 96-Well Optical Reaction plate with fluorescent materials could potentially interfere with the assay. It is recommended that the Splash-Free Support Base be used to hold or transport the 96-Well Optical Reaction Plate to minimize contamination.
Amplification and detection   
19. Place the 96-Well Optical Reaction Plate in the m2000rt and initiate the Abbott Real Time HIV Viral load assay protocol as described in the Abbott m2000rt Operations Manual. The m2000rt completes the run in approximately 3 hours and 15 minutes. At the completion of the run, assay results are reported on the m2000rt. Refer to the “RESULTS” section of this package insert for further details.
20. After the m2000rt instrument has completed the amplification and detection protocol, remove the 96-Well Optical Reaction Plate and dispose according to the instructions in the Contamination Precautions section of this insert. Place the 96-Well Optical Reaction Plate in a sealable plastic bag and dispose according to the Abbott m2000rtOperations Manual along with the gloves used to handle the plate. 



[bookmark: _Toc527588962]Annex V Procedure for BD FACS count 
1. Label the reagent tube with the patient accession number
 2. Vortex upside down for 5 seconds
3. Vortex upright for 5 seconds
4. Open the reagent tubes with the coring station
5. Mix the patient’s whole blood by inverting the tube five times.
6.  Reverse pipette 50l of patient whole blood in to CD4 tube
7. Cap the tubes and vortex upright for 5 seconds.
8. Incubate for 30 to 60 minutes at room temperature in the dark.
9. Uncap the tubes and reverse pipette 50l of fixative solution in to the tube.
10. Recap the tubes and vortex upright for 5 seconds
11. Incubate for at least 30 minutes at room temperature in the dark.
12. Run on the FACS Count instrument within 24 hours of preparation
13. CD4 absolute count and CD4 percentage is reported



[bookmark: _Toc527588963]Annex VI Automated Hematology Test procedure
1. With the cap tightly secured on the specimen tube, slowly invert the tube 10 to 15 times.
2. Remove the cap from the pre-mixed specimen tube.
3. Place the tube under the aspiration probe and raise tube so that the end of the probe is deeply immersed in the specimen.
4. Press the touch plate to aspirate the run.
5. When the sample has been aspirated from the tube, the probe will move up through the wash block. Remove the specimen tube and replace the cap.
6. After the cycle is completed, run results are displayed on screen and the aspiration probe moves into position to accept a new specimen. The current run data is saved to the Data Log.
7. If Automatic Graphics printout has been specified in the SETUP menu, a report is printed according to the parameters selected during the setup procedure. 
[bookmark: _Toc527588964]Annex VII Chemistry Test procedure
1. Take 3-10 ml of whole blood free of hemolysis and lipemic. 
1. Separate serum within 1 hr.
1. Make ready the instrument and reagents at room temperature
1. Feed all necessary data to the computer connected to the analyzer
1. Select SGPT and Creatinine on the test list 
1. Run on the chemistry analyzer 
1.  Print result and registered on log book
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