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Background: In combination with other two antiretroviral drugs, an efavirenz (EFV) or dolutegravir (DTG)-based regimen is the 
treatment of choice for human immunodeficiency virus (HIV) infection. This study aimed to determine the safety and changes in 
immunologic and virologic parameters of DTG compared with EFV-based ART as first-line HIV treatment among HIV patients.
Methods: A retrospective hospital-based cohort study was carried out from September 1, 2019 to August 30, 2020 at HIV clinics of 
three selected hospitals in North-West–East Ethiopia, Amhara Region. All HIV patients ≥3 years old, who had been on either DTG or 
EFV-based combination anti-retroviral therapy (cART), and had detectable viral load (VL) were included. Descriptive and multivariate 
Cox regression analyses were used.
Results: Overall, 990 HIV patients were included in the analysis (DTG n=694, EFV n=296). A VL of <50 copies/mL was observed in 69% 
of patients in the DTG group and 66% in the EFV group (crude hazard ratio [CHR] =1.28, 95% CI: 1.08–1.51; p=0.004). Out of the total, 
289 (42%) of the patients in the DTG group reported adverse drug events (ADEs) compared with 147 (50%) in the EFV group (p=0.020). 
Younger age, opportunistic infections (OIs), bed-ridden condition, no prophylaxis for OIs, low baseline cluster of differentiation 4 (CD4) 
count, high baseline VL, poor adherence, and ADEs were predictors of poor survival, and younger age, OIs, low baseline CD4, DTG-based 
initial regimen, poor adherence with cART, naïve treatment history, and student job type were predictors of poor safety outcomes.
Conclusion: The DTG-based regimen demonstrates an improved viral suppression and CD4 cell recovery, and better safety profile 
compared with the EFV-based regimen for the treatment of HIV-infected patients. A baseline CD4+ T-cell count <200 cells/mm3, OIs, 
and poor adherence with therapy were factors associated with poor survival and safety outcomes. HIV patients with these risk factors 
should be treated and monitored regularly.
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Background
Acquired immune deficiency syndrome (AIDS) is a human infectious disease with no cure. It is a stage of infection 
where advanced immunosuppression, progressive clinical deterioration, and opportunistic infections (OIs) occur. It leads 
to a fatal infection if left untreated with effective and safe medications.1,2 According to the global AIDS update in 2022, 
out of 38.4 million people living with human immunodeficiency virus (HIV), 28.7 million (75.5%) were accessing 
antiretroviral therapy (ART) in 2021, which is 1.7 times greater than in the 2015 report, when 17.1 million (49.4%) out of 
34.6 million HIV patients were on ART.3

Although no curative medications are available, thanks to combination antiretroviral therapy (cART), fewer people 
are dying of HIV-related causes: 680,000 deaths were registered in 2020, down 77% from 2003 (3 million), which is 
the year in which the antiretroviral therapy (ART) service commenced in Ethiopia.4
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Treatment with cART and prophylaxis for common OIs have improved the clinical condition of patients with HIV and 
decreased the complications of the disease.1 An ideal antiretroviral drug is expected to have long-term efficacy, long-term 
tolerability, a lack of drug–drug interaction, no food or timing restrictions, and a barrier to viral resistance.5 Moreover, 
the initial cART regimen is selected based on the drug’s safety, adherence of the patient, food requirements, drug 
interactions, degree of resistance, and comorbid conditions.6 The efficacy and safety of cART have largely improved with 
the arrival of newer and more convenient antiretroviral drug classes.7 Through semi-synthetic modification and new 
synthesis pathways, a number of novel, convenient, safer, and more suitable HIV drugs have been developed.8,9

The newly approved drug dolutegravir (DTG) is available in once-daily dosing for HIV patients, has a high genetic 
barrier to resistance, and is safer compared to non-DTG-based cART.10–15 It reduces the pill burden, has no significant 
drug interactions, does not require a booster, and has good absorption regardless of food intake.16–18 However, patients 
with viral mutations including Q148H/K/R plus G140S plus additional RAL mutations had a reduced response to 
DTG.10,19

As of September 2021, Ethiopia has reported a gradual decline in the number of people living with HIV (PLHIV), which 
was were estimated at 612,925 for the year 2021 and 609,349 in 2022; also, new adult HIV infections declined from 8772 to 
8284 for the years 2021 and 2022, respectively.20 Of those patients receiving cART, only 51% were virally suppressed, 
owing to inadequate services, drug resistance, and adverse drug events (ADEs) from the available cART drugs.21

According to previous studies, DTG-based cART achieves a greater viral suppression compared with non-DTG- 
containing cART, particularly in patients with a high baseline viral load (VL) (>100,000 copies/mL) or ≤200 CD4+ 

T cells/mm3.22,23 A DTG-based regimen also showed improved safety compared with the regimen of EFV-based 
cART.14,24 A report from Amhara Region, Ethiopia, showed that the average incidence rate for the four years 2015– 
2018 was 6.9 per 1000 HIV patients, and it was highest in Dessie, Bahir Dar, and Gondar, in descending order.25

Inadequate adherence, non-disclosed HIV status, preexisting drug resistance, regimen complexity, side effects, 
advanced clinical stage, and suboptimal pharmacokinetics can lead to patient attrition, persistent viral replication, and 
the evolution of drug resistance.26–28 Studies on the comparative safety and survival rates of DTG versus EFV-based 
ART have been conducted in some countries.23,29–31 However, there is a paucity of data on the safety and survival 
rates of DTG and EFV-based ART regimens in Ethiopia. Thus, this study aimed to compare the safety and survival 
rates of DTG and EFV-based regimens for first-line HIV treatment among HIV patients in North-West–East Ethiopia, 
Amhara Region.

Methods
Study Areas
The study was conducted in the HIV treatment centers of three selected hospitals: Dessie Specialized Hospital (DSH), 
Debre Tabor Referral Hospital (DRH), and Felege Hiwot Comprehensive Specialized Hospital (FHCSH), Amhara 
Region, North-West–East Ethiopia. DRH was established in 1931 GC in South Gondar Zone, North-West Ethiopia. It 
is 99 km from Bahir Dar, which is the seat of the Regional Government of Amhara, and 667 km north of Addis Ababa. It 
has 214 beds and provides both outpatient and inpatient services to a catchment population of more than 2.7 million 
people. It provides a service for around 1866 HIV patients. FHCSH was founded in 1971 GC and is located in Bahir Dar, 
North-West Ethiopia. It serves a catchment population of about 10 million, including HIV patients, with 492 beds. 
Currently, it serves 6635 HIV patients. DSH was established in 1962 GC and is located in South Wollo Zone, North- 
Central Ethiopia. Dessie town is 397 km east of Addis Ababa. It is expected to provide a comprehensive service for 
a population of about 12 million, with 597 beds. It has 5466 HIV patients currently on treatment.

Study Design and Period
A hospital-based retrospective cohort study design was used to collect demographic and clinical data from the medical 
records of HIV-infected patients who had a follow-up at an HIV treatment center between September 1, 2019 and 
August 30, 2020. The study populations were all HIV patients with detectable (≥50 copies/mL) VL, aged ≥3 years, and 
who had been on either a DTG or an EFV-based cART regimen.
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Data Collection Procedures and Instrument
After reviewing different published articles, treatment entries, follow-up forms, patient registers, and laboratory requests, 
a data extraction tool was prepared and used to collect demographic, clinical, immunologic, and laboratory data. Since 
secondary data were collected, only the English version of the tool was used.

Two pharmacists and four BSc nurses were recruited as data collectors by providing training about the data collection 
procedures from patient charts using a structured questionnaire. Data collectors and the principal investigator undertook 
all necessary preventive actions for coronavirus disease 2019 (COVID-19). The trained data collectors extracted socio- 
demographic characteristics as well as clinical data on safety and survival from the patient charts using structured 
questionnaires. The principal investigator supervised the overall data collection process and checked for data complete-
ness on a daily basis.

The validity and reliability of the data collection tool were tested on 5% of the total sample size outside the study site 
before the actual data collection time. Any errors or doubts and incompleteness were corrected accordingly. The data 
were cleaned up rigorously before analysis.

Data Analysis and Interpretation
The data were entered and analyzed using SPSS version 26. The mean and standard deviation for continuous variables 
and the frequency and percentage for categorical variables were computed using descriptive statistics in SPSS to 
summarize the socio-demographic and relevant clinical characteristics of the study participants. Tables and charts were 
used to present statistically and/or clinically significant results. After checking the proportional hazards assumption using 
the log minus log graph and time-dependent Cox model, the variables in bivariate analysis with p-value ≤0.2 were further 
analyzed in multivariate Cox regression to control the effect of confounders. Survival rates in months, using the time 
interval between the dates of VL measurements, were estimated by Kaplan–Meier, and differences in survival rates were 
tested by the log-rank statistic.

Results
Socio-Demographic, Clinical, and Laboratory Characteristics of Patients
Out of the 990 total study participants, 694 (70%) were taking a DTG-based regimen whereas 296 (30%) of them 
received an EFV-based regimen. An overall VL of <50 copies/mL was reported in 69% and 66% of the participants on 
the DTG and EFV-based regimens, respectively; and for patients with a baseline VL test exceeding 1000 copies/mL, this 
was decreased to a VL of <50 copies/mL in 38.0% in the DTG group and in 36.5% in the EFV group. Information on the 
patients who were enrolled and included in the study is depicted in Figure 1.

Demographic and clinical characteristics of patients at baseline were reasonably selected from the two treatment 
groups. The proportions of patients who were female, with initial VL ≥1000 copies/mL, baseline CD4+ T-cell count <200 
cells/mm3, bed-ridden functional status, longer treatment duration, and young median age were higher in the EFV-based 
group compared to the DTG-based regimen. The baseline socio-demographic characteristics are shown in Table 1.

More than half (55%) of the participants resided in the hospital sub-city and 55% of them were female. The mean 
(SD) age of the participants was 38 (±13) years. The median baseline VL was 455 copies/mL and 270 (27%) of the 
participants had a baseline VL of ≥1000 copies/mL. The median CD4+ T-cell count was 235 cells/mm3, and 722 (73%) 
and 375 (38%) of the participants had a baseline CD4+ T-cell count of <350 and <200 cells/mm3, respectively. During the 
study period, 831 (95%) of the study participants were started with TDF + 3TC + EFV or DTG regimens compared to 
AZT or ABC + 3TC + EFV or DTG regimens.

Efficacy and Survival Rate
Since the ratio of events to hazards was small, the mean over the median survival was used to estimate the survival time 
(Table 2). The mean survival time using Kaplan–Meier analysis was 10.86 months (95% CI: 10.72–10.99). A significant 
(p=0.003) viral load reduction (VLR) was obtained in both regimen groups, with a higher reduction in the DTG group for 
a total of 636 out of 694 participants (91.6%) compared to the EFV-based regimen, 253 out of 296 participants (85.5%).
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On the basis of Kaplan–Meier analysis (Figure 2), the average time to achieve VL <200 copies/mL and <50 copies/ 
mL was 10.43 months (95% CI: 10.26–10.60) and 10.65 months (95% CI: 10.48–10.81) in the DTG group, while it was 
11.23 months (95% CI: 11.11–11.49) and 11.35 months (95% CI: 11.160–11.53) in the EFV group, respectively.

There were significant differences in VLR of <50 copies/mL between the two treatment groups: a total of 479 of 694 
participants (69%) in the DTG group and 196 of 296 participants (66%) in the EFV group showed a VLR of <50 copies/ 
mL. The difference between the two regimen groups was 3 percentage points (crude hazard ratio [CHR]=1.28, 95% CI: 
1.08–1.51; p=0.004).

The median change from baseline in the VL during the study period was higher in the EFV treatment group, at 465 
copies/mL (interquartile range [IQR] 176 to 1533) than in the DTG-based regimen, with 364 copies/mL (IQR 174 to 
879). Among those patients with a baseline VL of ≥1000 copies/mL, a total of 66 out of 174 participants (38.0%) in the 
DTG group and 35 out of 96 participants (36.5%) in the EFV group had an undetectable VL, with a difference of 
1.5 percentage points (adjusted hazard ratio [AHR]=0.45, 95% CI: 0.37–0.56; p<0.001).

A significantly higher number of patients reached a final VL threshold of <200 copies/mL in the DTG group (601 out 
of 694 participants [87%]) compared to the EFV group (237 out of 296 participants [80%]), with a risk difference of 
7 percentage points (AHR=1.33, 95% CI: 1.15–1.55; p<0.001).

The difference in the numbers of women showing VL suppression <50 copies/mL between the DTG group (236 of 
324 [73%]) compared with the EFV group (143 of 217 [66%]) was not statistically significant (p=0.422). Among those 
patients with a higher baseline VL (≥1000 copies/mL), 37% of them reached a VL of <50 copies/mL in the two regimen 
groups. A higher proportion of patients had virologic failure (VL of >1000 copies/mL) in the EFV group than in the 
DTG-based regimen (8 out of 296 [2.70%] vs 11 out of 694 [1.59%]).

The median change from baseline in the CD4+ T-cell count at one year was higher in the DTG group than in the EFV 
group (increase of 139 cells/mm3 [IQR 69 to 202] vs 100 cells/mm3 [IQR −35 to 164]). This change in CD4+ T-cell count 

Figure 1 Schematic presentation of sampling procedure and technique in the evaluation of survival rate and safety outcome of DTG and EFV-based cART regimens among 
HIV-treated patients at DSH, DRH, and FHCSH, North-West–East Ethiopia, September 1, 2019 to August 30, 2020 (n=990).
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Table 1 Baseline Socio-Demographic and Clinical Characteristics of HIV Patients Treated with DTG and EFV-Based cART Regimens at 
DSH, DRH, and FHCSH, North-West–East Ethiopia, September 1, 2019 to August 30, 2020 (n=990)

Socio-Demographic Characteristics DTG Group, No. (%) 
(n= 694)

EFV Group, No. (%) 
(n=296)

Total Participants, No. 
(%) (n=990)

Treatment site FHCSH 261 (37.6) 106 (35.8) 367 (37.1)

DSH 249 (35.9) 101 (34.1) 350 (35.4)

DRH 184 (26.5) 89 (30.1) 273 (27.6)

Age (years) <15 10 (1.4) 40 (13.5) 50 (5.1)

15–24 49 (7.1) 22 (7.4) 71 (7.2)

25–34 145 (20.9) 86 (29.1) 231 (23.3)

35–44 248 (35.7) 110 (37.2) 358 (36.2)

≥45 242 (34.9) 38 (12.8) 280 (28.3)

Sex Male 370 (53.3) 79 (26.7) 449 (45.4)

Female 324 (46.7) 217 (73.3) 541 (54.6)

Marital status Single 73 (10.5) 49 (16.6) 122 (12.3)

Married 455 (65.6) 227 (76.7) 682 (68.9)

Divorced 94 (13.5) 14 (4.7) 108 (10.9)

Widowed 72 (10.4) 6 (2.0) 78 (7.9)

Job type Unemployed 25 (3.6) 8 (2.7) 33 (3.3)

Student 46 (6.6) 40 (13.5) 86 (8.7)

Others 425 (61.2) 162 (54.7) 587 (59.3)

Employed 198 (28.5) 86 (29.1) 284 (28.7)

Baseline regimen DTG 80 (11.5) 286 (96.6) 366 (40.0)

EFV 614 (88.5) 10 (3.4) 624 (63.0)

Body mass index  

(kg/m2)

18.5–24.5 626 (90.2) 265 (89.5) 891 (90)

>24.5 6 (0.9) 6 (2.0) 12 (1.2)

<18.5 62 (8.9) 25 (8.4) 87 (8.8)

Presence of OI Yes 52 (7.5) 26 (8.8) 78 (7.9)

No 642 (92.5) 270 (91.2) 912 (92.1)

Prophylaxis for OI Yes 353 (50.9) 121 (40.9) 474 (47.9)

No 341 (49.1) 175 (59) 516 (52.1)

Family planning 

method

Not using any contraceptive 80 (11.5) 103 (34.8) 183 (18.5)

Condom 386 (55.6) 126 (42.6) 512 (51.7)

Oral contraceptive 23 (7.1) 20 (9.2) 43 (7.9)

Injectable/implant 39 (12.0) 20 (9.2) 59 (10.9)

Abstinence 166 (23.4) 27 (9.1) 193 (19.5)

(Continued)
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between the two treatment groups was significant (p<0.001), with a higher mean score for DTG (M=117) than for EFV 
(M=67), and the mean difference of 50 (95% CI: 29–71).

There was a significant difference (p<0.041) in the number of participants who had a final CD4+ T-cell count of ≥200 cells/ 
mm3 in the DTG group (646 out of 694 participants [93%]) compared with the EFV group (256 out of 296 [87%]), with 

Table 1 (Continued). 

Socio-Demographic Characteristics DTG Group, No. (%) 
(n= 694)

EFV Group, No. (%) 
(n=296)

Total Participants, No. 
(%) (n=990)

Treatment history Treatment experienced 609 (87.8) 277 (93.6) 886 (89.5)

Treatment naïve 85 (12.2) 19 (6.4) 104 (10.5)

Functional status Working 668 (96.3) 283 (95.6) 951 (96.1)

Ambulatory 20 (2.9) 5 (1.7) 25 (2.5)

Bed-ridden 6 (0.9) 8 (2.7) 14 (1.4)

Median age (years) 40 (33–48) 34.5 (28–40) 38 (30–45)

Median weight (kg) 56 (49–63) 53 (45–59) 55 (48–62)

WHO stage 1 662 (95.4) 281 (94.9) 943 (95.3)

2 15 (2.2) 7 (2.4) 22 (2.2)

3 16 (2.3) 8 (2.7) 24 (2.4)

4 1 (0.1) 0 (0) 1 (0.1)

HIV viral load  

(copies/mL)

≥1000 174 (25.1) 96 (32.4) 270 (27.3)

50–1000 520 (74.9) 200 (67.6) 720 (72.7)

CD4+ T-cell count 
(cells/mm3)

<200 254 (36.6) 121 (40.9) 375 (37.9)

200–349 250 (36.0) 97 (32.8) 347 (35.1)

350–499 111 (16.0) 34 (11.5) 145 (14.6)

≥500 79 (11.4) 44 (14.9) 123 (12.4)

Adherence to 

treatment

Poor 18 (2.6) 5 (1.7) 23 (2.3)

Fair 103 (14.8) 82 (27.7) 185 (18.7)

Good 573 (82.6) 209 (70.6) 782 (79.0)

Presence of ADE Yes 289 (41.6) 147 (49.7) 436 (44.0)

No 405 (58.4) 149 (50.3) 554 (56)

Presence of CoMI Yes 43 (6.2) 30 (10.1) 73 (7.4)

No 651 (93.8) 266 (89.7) 917 (92.6)

Median hemoglobin level (g/dL) 10 (8–12) 9 (8–12) 9 (8–12)

Median serum creatinine (mg/L) 0.7 (0.5–0.8) 0.7 (0.5–0.8) 0.7 (0.5–0.8)

Median ALT (IU/L) 20 (13–27) 19 (12–26) 20 (13–27)

Notes: World Health Organization (WHO) stage 1 indicates asymptomatic infection, stage 2 mildly symptomatic infection, stage 3 moderately symptomatic infection, and 
stage 4 severely symptomatic infection or acquired immune deficiency syndrome–defining illness. 
Abbreviations: ADE, adverse drug event; ALT, alanine aminotransferase; cART, combination antiretroviral therapy; CoMI, comorbid illness; DRH, Debre Tabor Referral 
Hospital; DSH, Dessie Specialized Hospital; DTG, dolutegravir; EFV, efavirenz; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; HIV, human immunodeficiency 
virus; IU, international unit; OI, opportunistic infection.
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Table 2 Kaplan–Meier Analysis of Good Survival Outcome* and Associated Factors for DTG Compared to EFV- 
Based Regimen Among HIV Patients in DSH, DRH, and FHCSH, North-West–East Ethiopia, from September 1, 
2019 to August 30, 2020 (n=990)

Variables Mean Survival Time (Months) (95% CI)† p-Value

DTG EFV

Viral load at baseline (copies/mL) <1000 10.5 (10.3,10.7) 11.2 (10.9,11.4) <0.001

≥1000 11.1 (10.8,11.4) 11.7 (11.5,11.9)

CD4+ T-cell count at baseline (cells/mL) ≥200 10.6 (10.4,10.8) 11.2 (10.9,11.5) 0.001

<200 10.8 (10.5,11.1) 11.6 (11.4,11.8)

Sex Female 10.6 (10.4,10.9) 11.3 (11.1,11.6) 0.269

Male 10.7 (10.4,10.9) 11.4 (11.1,11.8)

Age (years) <15 9.5 (7.8,11.2) 11.5 (11.0,12.0) <0.001

15–24 10.0 (9.3,10.7) 10.3 (9.3,11.3)

25–34 10.3 (9.9,10.7) 11.2 (10.8,11.6)

35–44 10.8 (10.5,11.1) 11.5 (11.2,11.8)

≥45 10.8 (10.6,11.1) 11.7 (11.4,12.0)

Type of regimen at baseline DTG based 7.8 (7.2,8.4) 6.6 (5.8,7.4) <0.001

EFV based 11.0 (10.9,11.2) 11.5 (11.3,11.7)

Prophylaxis given for common OI Yes 10.2 (10.0,10.5) 11.4 (11.1,11.7) <0.001

No 11.1 (10.9,11.3) 11.3 (11.1,11.6)

Treatment history Naïve 6.9 (6.5,7.4) 6.0 (6.0,6.0) <0.001

Experienced 11.1 (11.0,11.3) 11.6 (11.5,11.8)

Body mass index (kg/m2) 18.5–24.5 10.6 (10.5,10.8) 11.4 (11.2,11.5) 0.749

>24.5 10.5 (8.8,12.2) 12.0 (12.0,12.0)

<18.5 10.9 (10.3,11.4) 11.2 (10.5,11.9)

Bed-ridden condition Yes 12.0 (12.0,12.0) 12.0 (12.0,12.0) 0.004

No 10.6 (10.5,10.8) 11.3 (11.1,11.5)

Presence of ADE Yes 10.8 (10.5,11.0) 11.2 (10.9,11.5) 0.003

No 10.5 (10.3,10.8) 11.5 (11.2,11.7)

Presence of OI Yes 11.4 (11.0,11.8) 11.4 (10.8,12.1) 0.003

No 10.6 (10.4,10.8) 11.3 (11.1,11.5)

Presence of comorbid illness Yes 10.6 (9.9,11.3) 11.8 (11.5,12.0) 0.759

No 10.7 (10.5,10.8) 11.3 (11.1,11.5)

Adherence to treatment‡ Good 10.8 (10.6,11.0) 11.5 (11.3,11.7) <0.001

Poor 9.7 (8.2,11.1) 7.2 (5.1,9.3)

Notes: Body mass index: the weight in kilograms divided by the square of the height in meters. *Good survival outcome: viral load reduction to 
<50 copies/mL; prophylaxis: co-trimoxazole or isoniazid-based prophylaxis. †Mean survival time and 95% CI was estimated using Kaplan–Meier 
curves for each variable individually. ‡185 had fair adherence. 
Abbreviations: ADE, adverse drug event; CD4, cluster of differentiation 4; CI, confidence interval; DRH, Debre Tabor Referral Hospital; DSH, Dessie 
Specialized Hospital; DTG, dolutegravir; EFV, efavirenz; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; OI, opportunistic infection.
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a difference of 6 percentage points (AHR=1.162, 95% CI: 1.01–1.34). There was a significant difference in the mean score 
(p<0.001) for female participants who had a CD4+ T-cell count increase between the DTG group (M=124) and EFV group 
(M=60). The magnitude of the differences was higher in the DTG group, with a mean difference of 64 (95% CI: 3.86–90.54).

Figure 2 Proportion of patients with viral load <50 copies/mL and <200 copies/mL at final measurement. Kaplan–Meier plots of time from baseline to the final HIV viral load 
measurement value of (A) <50 copies/mL and (B) <200 copies/mL at FHCSH, DRH, and DSH, North-West–East Ethiopia, September 1, 2019 to August 30, 2020 (n=990).
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Safety and Tolerability
The safety profile of the DTG-based regimen was favorable compared to the EFV-based regimen. The number of HIV 
patients who had events of WHO stage 3 or higher was 10 out of 694 participants (1.44%) in the DTG group and seven 
out of 296 participants (2.36%) in the EFV group (p=0.140).

A greater, but non-significant, average weight gain was observed in the DTG group than in the EFV group (0.39 kg vs 
0.32 kg), with a mean difference of 0.07 kg (p=0.647). Similarly, the mean weight change was non-significantly higher 
(p=0.819) in female patients of both regimen groups; 0.48 in DTG and 0.30 in the EFV-based regimen (95% CI: −0.004 
to 0.145). A DTG-induced weight gain was observed more in participants who had a low body mass index (BMI 
<18.5 kg/m2) at the baseline of the study (AHR=1.33, 95% CI: 1.01–1.75; p=0.043), while a high BMI at baseline 
(>24.5 kg/m2) was protective against weight gain (AHR= 0.82, 95% CI: 0.34–1.97; p=0.651).

Although it was not significant (p=0.376), the proportion of patients who experienced ADEs was higher in the EFV 
group than the DTG group (147 of 296 [49.70%] vs 289 of 694 [41.64%]). Diarrhea (9.0%), insomnia (6.1%), and nausea 
(5.5%) were the most common ADEs in the DTG group, while diarrhea (12.5%), nausea (8.8), and insomnia (7.8%) were 
most common in the EFV group (Table 3).

Adherence to treatment was better in the DTG group than for EFV-based regimens: 573 of 694 participants (83%) on 
the DTG-based regimen versus 209 out of 296 (71%) on the EFV-based regimen had good adherence (p<0.001).

Table 3 Frequencies of Adverse Drug Events Experienced by HIV Patients Treated 
with DTG or EFV-Based Regimens at DSH, DRH, and FHCSH, North-West–East 
Ethiopia, from September 1, 2019 to August 30, 2020 (n=990)

Adverse Drug Event Regimen Total

DTG Based EFV Based

No ADE 405 (58.4%) 149 (50.3%) 554 (56.0%)

Diarrhea 63 (9.1%) 37 (12.5%) 100 (10.1%)

Nausea 38 (5.5%) 26 (8.8%) 64 (6.5%)

Headache 24 (3.5%) 12 (4.1%) 36 (3.6%)

URTI 15 (2.2%) 5 (1.7%) 20 (2.0%)

Insomnia 42 (6.1%) 23 (7.8%) 65 (6.6%)

Vomiting 15 (2.2%) 9 (3.0%) 24 (2.4%)

Nasopharingitis 18 (2.6%) 4 (1.4%) 22 (2.2%)

Cough 9 (1.3%) 5 (1.7%) 14 (1.4%)

Depression 9 (1.3%) 6 (2.0%) 15 (1.5%)

Pyrexia 9 (1.3%) 5 (1.7%) 14 (1.4%)

Fatigue 13 (1.9%) 3 (1.0%) 16 (1.6%)

Dizziness 12 (1.7%) 3 (1.0%) 15 (1.5%)

UTI 16 (2.3%) 6 (2.0%) 22 (2.2%)

Anxiety 4 (0.6%) 3 (1.0%) 7 (0.7%)

Lipodystrophy 2 (0.3%) 0 2 (0.2%)

Total 289 (41.6%) 147 (49.7%) 990 (100%)

Abbreviations: ADE, adverse drug event; DRH, Debre Tabor Referral Hospital; DSH, Dessie Specialized 
Hospital; DTG, dolutegravir; EFV, efavirenz; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; URTI, 
upper respiratory tract infection; UTI, urinary tract infection.
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HIV patients who took the EFV-based regimen non-significantly (p=0.109) experienced more disease complications 
during treatment compared to patients treated with the DTG-based regimen (11% vs 6%). Cardiovascular (9%), cancer (8%), 
and neurologic (8%) complications were common with EFV, and cancer (11%), cardiovascular (7%), and metabolic (6%) 
complications in the DTG-based regimen. The mean increase in serum creatinine was significantly higher in the EFV group 
(0.34) compared to the DTG group (0.30), with a mean difference of 0.04 (95% CI: −0.03 to 0.10; p=0.036), while the mean 
increase in ALT was 4.25 and 3.86, respectively, for the DTG and EFV-based regimens, with a mean difference of 0.389 
(95% CI: −1.12 to 1.90; p=0.613). The average decrease in hemoglobin level in the EFV group was non-significantly 
(p=0.355) larger than that in the DTG group: 0.31 versus 0.29, with a mean difference of 0.02 (95% CI: −0.05 to 0.08).

Predictors of Survival Rate
A bivariate analysis using the Cox regression model was used to assess the predictors associated with poor survival 
outcome. The variables at a significance level of p<0.2 in the bivariate Cox regression model were age 25–34 years, sex, 
presence of OIs, bed-ridden functional status, occurrence of ADE, prophylaxis for common OIs, poor adherence to 
treatment, residence, and initial laboratory values of VL ≥1000 copies/mL and CD4+ T-cell count <200 cells/mm3. Level 
of education, job type, presence of comorbid illness, type of regimen, and BMI were not statistically significant 
predictors in the bivariate Cox analysis to fit the multivariate test. All of the variables that were predictors for poor 
survival outcome at the 0.2 significance level in the bivariate Cox regression analysis were included in the final 
multivariate Cox regression analysis (Table 4). According to the multivariate Cox regression model, HIV patients in 
the age group 25–34 years had 32% less risk for poor survival rate compared to patients ≥45 years old (AHR=0.68, 95% 

Table 4 Bivariate and Multivariate Cox Regression Analysis of Predictors Associated with Viral Load Reduction to ≥50 
Copies/mL Among HIV Patients Treated with DTG and EFV-Based Regimens at DSH, DRH, and FHCSH, North-West– 
East Ethiopia, from September 1, 2019 to August 30, 2020 (n=990)

Variables VLR (Copies/mL) CHR (95% CI) AHR (95% CI) p-Value

≥50 (n=315) <50 (n=675)

Age (years) <15 20 30 1.00 (0.62–1.62) 1.09 (0.66–1.82) 0.733

15–24 19 52 0.98 (0.60–1.60) 1.00 (0.61–1.64) 0.989

25–34 51 180 0.66 (0.47–0.92) 0.68 (0.48–0.96) 0.027

35–44 125 233 0.95 (0.73–1.24) 0.97 (0.75–1.27) 0.838

≥45 100 180 1 1

Sex Female 162 379 0.83 (0.66–1.03) 0.85 (0.67–1.06) 0.148

Male 153 296 1 1

Residence Rural 50 131 0.91 (0.66–1.25) 0.90 (0.66–1.24) 0.518

Other subcity 97 168 1.19 (0.93–1.53) 1.19 (0.93–1.53) 0.171

Within subcity 168 376 1 1

Functional status Bed-ridden 10 4 1.89 (1.01–3.55) 1.98 (1.05–3.73) 0.035

Working 290 661 1 1

Presence of ADE Yes 165 271 1.36 (1.09–1.69) 1.37 (1.10–1.71) 0.005

No 150 404 1 1

Presence of OI Yes 40 38 1.68 (1.21–2.34) 1.68 (1.21–2.34) 0.002

No 275 637 1 1

(Continued)
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CI: 0.48–0.96; p=0.027). Those patients with bed-ridden functional status were at almost two times increased risk of poor 
survival outcome compared to the working group (AHR=1.98, 95% CI: 1.05–3.73; p=0.035). In addition, patients who 
experienced ADEs showed about 37% greater risk of poor survival outcome than those not experiencing 
ADEs (AHR=1.37, 95% CI: 1.10–1.71; p=0.005). Patients with OIs had a 68% greater risk (AHR=1.68, 95% CI: 
1.21–2.34; p=0.002) and prophylaxis given for common OIs resulted in a 53% lower risk for poor survival 
rates (AHR=0.47, 95% CI: 0.37–0.60; p<0.001) compared to patients without OIs and no prophylaxis, respectively. 
Patients with baseline CD4+ T-cell count <200 cells/mm3 were at almost 1.5 times (AHR=1.46, 95% CI: 1.17–1.83; 
p=0.001) and those with baseline VL ≥1000 copies/mL at nearly three times (AHR=2.97, 95% CI: 2.38–3.72; p<0.001) 
increased risk of poor survival compared to those with a baseline CD4 count of ≥200 cells/mm3 and VL of <1000 copies/ 
mL, respectively. Poor treatment adherence also increased the risk of poor response (VLR ≥50 copies/mL) by more than 
two times (AHR=2.25, 95% CI: 1.23–4.11; p=0.009) compared to patients with good adherence. On the other hand, the 
variables of participant sex and residence were not statistically significant as predictors for poor survival outcome.

Predictors of Safety
Of the total participants, 458 (46%) took at least two other drugs concomitantly with the cART regimen. Reasons or 
switching regimens were the introduction of a new drug (DTG-based regimen) in 595 patients (92.1%), toxicity/side 
effect in 25 (3.9%), drug stockouts in 11 (1.7%), forgetfulness in eight (1.2%), too ill in four (0.6%), and felt better in 
three patients (0.5%) (p<0.001).

On the bivariate Cox regression, covariates such as age groups 15–24 and 35–44 years old, poor adherence, DTG- 
based initial regimen, OIs, naïve treatment history, bed-ridden functional status, baseline VL ≥1000 copies/mL, baseline 
CD4 count <200 cells/mm3, and student job type were found to be significant predictors for the occurrence of ADEs at 
p<0.2, and these were candidates for multivariable Cox regression (Table 5). Participant sex, marital status, family 
planning method, presence of comorbid illness, BMI, and prophylaxis for common OIs were not found to be predictors of 
ADEs, so they were not tailored to multivariate analysis. During multivariable Cox regression, the age group 15–24 years 
was at more than two times (AHR=2.21, 95% CI: 1.60–3.05; p<0.001) increased risk and the age group 35–44 years was 
at 31% decreased risk (AHR=0.69, 95% CI: 0.53–0.89; p=0.004) for the occurrence of ADE compared to those aged ≥45 
years. Poorly adherent patients had about 3.5 times greater risk for experiencing ADE than patients with good adherence 
(AHR=3.49, 95% CI: 2.13–5.70; p<0.001). Patients taking the DTG-based regimen at baseline were at almost three times 

Table 4 (Continued). 

Variables VLR (Copies/mL) CHR (95% CI) AHR (95% CI) p-Value

≥50 (n=315) <50 (n=675)

Prophylaxis for OI Yes 88 386 0.47 (0.37–0.61) 0.47 (0.37–0.60) <0.001

No 227 289 1 1

Baseline CD4 (cells/mm3) <200 150 225 1.45 (1.16–1.81) 1.46 (1.17–1.83) 0.001

≥200 165 450 1 1

Baseline VL (copies/mL) ≥1000 169 101 2.90 (2.32–3.62) 2.97 (2.38–3.72) <0.001

<1000 146 574 1 1

Adherence* Poor 11 12 2.26 (1.24–4.13) 2.25 (1.23–4.11) 0.009

Good 277 505 1 1

Note: *Fair adherence (n=185). 
Abbreviations: ADE, adverse drug event; AHR, adjusted hazard ratio; CD4, cluster of differentiation 4; CHR, crude hazard ratio; CI, confidence interval; 
DRH, Debre Tabor Referral Hospital; DSH, Dessie Specialized Hospital; DTG, dolutegravir; EFV, efavirenz; FHCSH, Felege Hiwot Comprehensive 
Specialized Hospital; OI, opportunistic infection; VLR, viral load reduction.
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higher risk for ADE compared to patients who took the EFV-based baseline regimen (AHR=2.85, 95% CI: 1.98–4.09; 
p<0.001). Moreover, patients infected with OIs had a 56% greater risk associated with the development of ADEs than 
non-infected patients (AHR=1.56, 95% CI: 1.17–2.09; p=0.003). Treatment-naïve HIV patients at baseline were at more 
than 10.5 times increased risk of developing ADEs than treatment-experienced patients (AHR=10.56, 95% CI: 7.21– 
15.48; p<0.001). The chance of developing ADEs in patients with baseline CD4 count <200 cells/mm3 was increased by 
21% compared to those with ≥200 cells/mm3 (AHR=1.21, 95% CI: 1.01–1.47; p=0.045). Student job type, which 
increases the risk by more than two times (AHR=2.12, 95% CI: 1.55–2.90; p<0.001), was also identified as an 

Table 5 Bivariate and Multivariate Cox Regression Analysis of Predictors Associated with the Occurrence of Adverse 
Drug Events Among HIV Patients Treated with EFV and DTG-Based Regimens at DSH, DRH, and FHCSH, North-West– 
East Ethiopia, September 1, 2019 to August 30, 2020 (n=990)

Variables Adverse Drug Event CHR (95% CI) AHR (95% CI) p-Value

Yes (n=436) No (n=554)

Age (years) <15 33 17 1.33 (0.91–1.96) 1.44 (0.96–2.17) 0.081

15–24 53 18 2.16 (1.57–2.98) 2.21 (1.60–3.05) <0.001

25–34 115 116 1.18 (0.92–1.53) 1.22 (0.94–1.58) 0.133

35–44 110 248 0.67 (0.52–0.87) 0.69 (0.53–0.89) 0.004

≥45 125 155 1 1

Functional status Bed-ridden 10 4 1.36 (0.73–2.54) 1.37 (0.73–2.58) 0.325

Working 408 543 1 1

Presence of OI Yes 52 26 1.56 (1.17–2.09) 1.56 (1.17–2.09) 0.003

No 384 528 1 1

Type of initial regimen DTG 34 56 2.82 (1.97–4.03) 2.85 (1.98–4.09) <0.001

EFV 402 498 1 1

Adherence to cART Poor 17 6 3.60 (2.21–5.89) 3.49 (2.13–5.70) <0.001

Good 263 519 1 1

Treatment history Naïve 42 62 10.45 (7.16–15.25) 10.56 (7.21–15.48) <0.001

Experienced 394 492 1 1

Baseline CD4 (cells/mm3) <200 188 187 1.21 (1.00–1.46) 1.21 (1.01–1.47) 0.045

≥200 248 367 1 1

Baseline VL (copies/mL) ≥1000 139 131 1.18 (0.96–1.44) 1.18 (0.97–1.45) 0.104

<1000 297 423 1 1

Job type Unemployed 15 18 1.21 (0.71–2.08) 1.21 (0.71–2.07) 0.491

Student 62 24 2.08 (1.52–2.84) 2.12 (1.55–2.90) <0.001

Others* 249 338 1.12 (0.89–1.40) 1.12 (0.89–1.40) 0.327

Employed 110 174 1 1

Note: *Farmer, merchant, etc. 
Abbreviations: AHR, adjusted hazard ratio; cART, combination antiretroviral therapy; CD4, cluster of differentiation 4; CI, confidence interval; CHR, 
crude hazard ratio; DRH, Debre Tabor Referral Hospital; DSH, Dessie Specialized Hospital; DTG, dolutegravir; EFV, efavirenz; FHCSH, Felege Hiwot 
Comprehensive Specialized Hospital; OI, opportunistic infection; VL, viral load.
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independent predictor of cART-related ADEs at the p<0.05 significance level. Variables of functional status and baseline 
VL were not statistically significant predictors for treatment safety.

At any given time, HIV patients with comorbid illness had a more than 13 times higher risk of developing a treatment 
complication (AHR=13.42, 95% CI: 8.52–21.15; p<0.001) than those who had no comorbid condition. A unit change in 
the total number of drugs taken during treatment increases the chance of experiencing ADEs by 22% (AHR=1.22, 95% 
CI: 1.11–1.34; p<0.001) and complications by 83% (AHR=1.83, 95% CI: 1.60–2.09; p<0.001). For each g/dL increase in 
blood hemoglobin level, there was an increase in survival of about 5% (AHR=1.05, 95% CI: 1.01–1.09; p=0.013).

Discussion
This study aimed to assess the survival rate and safety profile of DTG-based regimens compared to EFV-based antiretroviral 
therapy. Among the 990 study participants, 315 (32%) and 436 (44%) had poor VL outcome and low safety profile, 
respectively. Moreover, the survival rate and safety results from this 48-week retrospective study were poorer compared 
with other similar studies conducted for the same duration.32–35 Unlike the many reference trials discussed here, the 
demographics, type of patients (ART-exposed and ART-naïve HIV-infected patients), and clinical characteristics at baseline 
were not balanced between the treatment groups. The proportion of patients who were female, with initial VL ≥1000 copies/ 
mL, baseline CD4+ T-cell count <200 cells/mm3, bed-ridden functional status, longer treatment duration, and young median 
age were higher in the EFV-based compared to the DTG-based regimen. This is because DTG-based regimens are not 
recommended for pregnant and breast-feeding mothers, females of child-bearing age without a consistent contraceptive 
method, children younger than 10 years, and unstable patients, according to Ethiopian HIV treatment guidelines.36

There are many controversies regarding the use of DTG for pregnant women among studies, including those released 
after the Ethiopian HIV treatment guidelines had been published. Some articles found adverse birth outcomes, especially 
neural tube defects, from DTG-based regimens, whereas in other studies adverse birth outcomes were similar among 
pregnant women who initiated both EFV and DTG-based regimens.29,37 DTG-based regimens are reported to have better 
survival and lower overall HIV transmission than EFV-based regimens, and are recommended for all adults regardless of 
pregnancy or child-bearing potential, because of their public health benefits and cost effectiveness.29,38,39

The survival rates in the current study, based on the proportion of participants who had reduced VL <50 copies/mL in both 
regimen groups (69% in DTG and 66% in EFV), were lower compared to those in previous studies.14,35,40–42 The higher survival 
rate achieved by previous studies may be due to the higher socio-economic status of patients, the availability of baseline 
resistance screening, the type of nucleoside reverse transcriptase inhibitor (NRTI), a more frequent and extended follow-up 
schedule, and the awareness of patients being followed by data collectors. The survival rate was also lower for a VL threshold of 
<200 copies/mL: 86.6% and 80.07% of the participants in the DTG and EFV groups, respectively, compared to the 2019 study by 
Charles Kouanfack and Bassega in Cameroon.35 The discrepancy could be due to the naïve participants’ treatment history and 
lower baseline immune status in the reference trial, as indicated in other studies.14,35,37 In the present study, treatment-naïve HIV 
patients comprised only 104 participants (10.5%), and about 38% had CD4 <200 cells/mm3, whereas in the Cameroon study, all 
patients were treatment naïve and 33% had a baseline CD4+ cell count of <200 cells/mm3.

The average time taken to achieve VLR <50 copies/mL by DTG was shorter compared to the EFV-based regimen 
(10.65 months in DTG and 11.35 months in EFV). This finding is similar to the results from a clinical trial from 2015 (28 
vs 84 days)14 and a randomized study conducted for 3 years (4 months).40 However, the time taken to reach this endpoint 
was too long in both regimen groups in this study. This was probably due to the VL measurement being carried out 
a maximum of two times in our study, while it was more frequent in the previous trial and randomized study.

A lower number of HIV patients in both regimen groups (1.6% of participants in the DTG group and 2.7% in the EFV 
group) had virologic failure. This finding deviated from the findings of other studies (international study 2.3% and 2.9%; 
Johannesburg, South Africa 14% and 19%; and Italy 6.6% and 4.8%, respectively).14,41,43,44 The higher virologic failure 
in the reference studies resulted from their better study design, study set-up, follow-up period, time of ART initiation, and 
treatment history, as stated in a 2019 study from Germany.45 In addition, the proportion of patients who had a VL of 
<1000 copies/mL at baseline was 73%, but all patients in the reference study had a baseline VL of ≥1000 copies/mL. 
However, the level of treatment failure in the DTG group (1.6%) was higher compared to the Cameroon study (<1%).35 

This may be due to the higher baseline CD4+ T-cell count and use of TDF-based NRTIs in their patients, as supported by 
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a study from Italy.44 Treatment failure for the EFV group (2.7%) was also higher compared with that found in a clinical 
trial in West Central Europe (2.2%), in 2020.46 This may be because of the larger sample size, the higher median baseline 
CD4, and the higher level of significance, together with the different study set-up and design in the European study. This 
was also supported by a study from Italy.44

Even though it was not statistically significant, VL suppression of <50 copies/mL in women (73% in DTG and 66% 
in EFV-based regimens) was less than reported in other comparative studies.14,35,41 The observed differences may be due 
to a higher proportion of women being treatment experienced, as treatment history was a predictor for VLR in a study 
from Germany.45 The lower socio-economic status of our study participants, which may lead to difficulties accessing 
HIV treatment and inadequate counseling, could be another possible issue to be considered.

The median increase in CD4+ T-cell counts from baseline was 138.5 cells/mm3 in DTG and 100 cells/mm3 in the EFV 
treatment group. This is far lower than the findings of other studies (Cameroon 178 and 150; international study 220 and 190; 
SINGLE study 267 and 208; SPRING-1 study 338 and 301; and Spain 325 and 281, respectively).14,35,40,42,43,47 This may be due 
to the higher baseline immune status of the study patients. Likewise, the longer follow-up period, rapid initiation of ART, naïve 
treatment history, robust methodology, and the study set-ups may play a role in this variation. A higher level of non-adherence 
associated with treatment and prophylaxis, a higher prevalence of OIs and lower prophylaxis coverage, poor nutritional 
condition, low socio-economic level, and low educational background in our study participants could also have an impact on 
the observed inconsistencies, as previously reported in a study from Southern Ethiopia.48

In the present study, patients with bed-ridden functional status were at almost two times increased risk of poor survival 
outcome compared to working groups. Patients who experienced ADEs and OIs also showed about 37% and 68% greater risk 
of poor survival outcome, respectively. The 25–34 year age group had 32% and patients given prophylaxis for common 
OIs had 53% protective effect for survival compared to patients ≥45 years old and without prophylaxis, respectively. Patients 
with a baseline CD4+ T-cell count <200 cells/mm3 were at almost 1.5 times and those with baseline VL ≥1000 copies/mL were 
at nearly three times increased risk of poor survival compared to those with a baseline CD4 of ≥200 cells/mm3 and a VL <1000 
copies/mL, respectively. Poor treatment adherence also increased the risk of poor response (VLR ≥50 copies/mL) by more 
than two times compared to patients with good adherence. The findings are in line with other studies.48,49 In addition, the lower 
CD4 and higher VL at baseline as independent predictors of poor survival rate were comparable to studies 
elsewhere.14,35,37,44,48 Nevertheless, this result totally deviates from the findings from a study in South Africa.41 The 
discrepancy may be due to their better study design and baseline patient characteristics, nutritional status, healthcare system, 
resources allocated, and study settings, with various healthcare professionals’ expertise and hospitals’ infrastructure.

The survival rate of HIV patients in the presence of OIs in DTG was similar to the EFV-based regimen. In contrast to 
this result, the VLR achieved by DTG was lower than on the EFV-based regimen (75% vs 84%) in patients co-infected 
with tuberculosis, in a clinical trial conducted in seven countries.43 This could be due to the drug–drug interactions of 
DTG with rifampicin and the different baseline VL of the two regimen groups, as noted in other studies.35,50 On the other 
hand, the younger age group somewhat increased the risk of poor survival rate compared to older patients. This is 
supported by a study from South Africa, in which older patients achieved a higher VLR compared to younger ones.41 

There was also a lower virologic reduction in the age group of <18 years in a cohort from the USA compared to patients 
≥18 years old in other studies.14,42,51 In contrast to this, in a trial from North America, Europe, and Australia, with age 
groups divided at 50 years, VLR by older patients was lower than in younger patients.14 This may be due to their better 
study design, extended study period, higher comorbid condition, and lower immune status.

On the issue of safety, the incidence of ADEs was lower in both regimen groups in this study (49.7% in EFV and 
41.6% in the DTG group) compared to previous studies (SPRING study 62% and 55%; and SINGLE study 54.7% and 
24.2%, respectively).14,40,41 The reasons for patients developing few ADEs may be related to inadequate follow-up time 
and frequency. In this study, the follow-up schedule was too short and the frequency of detecting ADEs was common 
since starting the treatment in a few months. The present study revealed that being treatment naïve had about 10 times the 
risk of having ADEs compared to treatment-experienced patients, and neuropsychiatric ADEs were the most frequent 
reasons for regimen change in HIV treatment. This is similar to the findings of a study from Italy.52 The prevalence of 
diarrhea, nausea, headache, fatigue, and insomnia was similarly high in DTG-based regimens compared with a study 
conducted in the USA and Canada in 2017.53 The incidence of psychiatric disorders, such as insomnia, anxiety, and 
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depression, was lower than in a study from North America, Europe, and Australia.14 Such variations could be due to the 
lack of a standardized method for identifying, assessing, classifying, and recording ADEs in our study participants. In 
this study, there were no abnormal laboratory values or severe ADEs that led to treatment discontinuation. This result is 
in contrast to the findings of a study conducted at 34 sites in France, Germany, Italy, Russia, Spain, and the USA.40 This 
may be due to our poor and less restricted follow-up, besides the differences in institutional laboratory services.

The percentages of participants who had WHO stage ≥3 events, which were 1.44% in the DTG and 2.36% in the EFV 
group, were low in this study compared with those in the study conducted in Cameroon (5.2% and 5.9%).35 Patients in 
this study were clinically stable at baseline (97.5% of participants were in stages I and II) and virally suppressed. This 
good baseline patient condition may be the reason for their attaining non-advanced WHO clinical stages.

The risk of ADEs in the age groups 15–24 and 35–44 years was increased more than twice and decreased by 31%, 
respectively, compared to age ≥45 years. Being younger in age and having a student job type also increased the risk of 
cART-related ADEs by more than two times. In contrast to this result, younger age was protective in a study from Italy.52 

The difference may be due to only severe ADEs being recorded. In addition, they had a higher proportion of treatment- 
naïve patients and TDF-based NRTI regimens, as noted in a study from Aksum, Ethiopia.54

Poorly adherent patients had about 3.5 times greater risk of experiencing ADEs than patients with good adherence. 
Patients taking the DTG-based regimen at baseline were at almost three times higher risk of ADEs compared to patients 
who took the EFV-based baseline regimen. Moreover, patients infected with OIs had a 56% greater risk of developing 
ADEs than non-infected patients, but these results were not significant or protective factors for developing ADEs in Aksum, 
Ethiopia (0.72, 95% CI: 0.45–1.14).54 A possible reason for this discrepancy may be that the study from Aksum counted 
only severe forms of ADE and had half the sample size of this study. The chance of developing ADEs in patients with 
baseline CD4 count <200 cells /mm3 was increased by 21% compared to those with ≥200 cells/mm3, whereas baseline CD4 
was not significant in a study from Italy.52 This may be due to their longer study time, and better study setting and design.

The average body weight gain (0.39 kg in DTG and 0.32 kg in EFV) was non-significant and was much lower than in 
studies conducted elsewhere.34,35,55 Being treatment naïve was reported as a significant predictor of weight gain in 
previous studies34,55 while more of the participants in this study were treatment experienced. In addition, this may be due 
to the poor lifestyle and nutritional status of these study participants.

Type of baseline regimen was not a predictor of survival rate in the current study, whereas it was a significant 
predictor in a cohort study from Italy.44 This may be due to the larger sample size, type of NRTI used, strong study 
method, and better study setting in the Italian study.

Limitations of the Study
As the study design was retrospective, not all of the required information could be traced from the patient charts, and the 
sample size was also relatively small for generalizability. Moreover, potentially confounding factors, such as the duration 
of ART before switching, were not examined. Since the study was based on secondary data, it is difficult to ascertain both 
the survival and safety outcomes of DTG compared to EFV-based regimens. There may also be differences in the 
measurement of each study variable across health professionals, which could result in the underestimation or over-
estimation of safety and survival outcomes. As per the standard, the VL measurement schedules took a minimum of two 
times per-year, however in this study setting the VL measurement schedules took longer (≥12 months), due to this the 
patients may reach an endpoint (VL <50 copies/mL) lately to determine the difference in survival rate. Predictors such as 
blood glucose level, nutritional status, and vital signs were not included as they were not fully documented on the patient 
register and, as a result, they were totally left out from the analysis.

Conclusion
The DTG-based regimen showed an improved safety, viral suppression ,and CD4 cell recovery profile compared with the 
EFV-based regimen for the treatment of HIV-infected patients. Age from 15 to 24 years, presence of OIs, increased total 
number of drugs, type of initial regimen being DTG, poor treatment adherence, naïve treatment history, low baseline 
CD4+ T-cell count (<200 cells/mm3), and being a student were predictors of poor safety outcomes, whereas age 35–44 
years was a protective factor.
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The DTG-based regimen improved the survival rate over the EFV-based regimen in the treatment of HIV-infected 
patients. Bed-ridden functional status, poor treatment adherence, high baseline VL, low baseline CD4+ T-cell count, 
lower baseline hemoglobin level, presence of ADEs, and presence of OIs were predictors of poor survival outcomes, 
whereas age 25–34 years and prophylaxis for common OIs improved the survival rate.

Recommendations
It would be better to conduct such a study prospectively, with an extended period and repeated measures of important 
indicators. Policy makers should revise the guidelines and researchers need to review the efficacy and safety of DTG for 
pregnant mothers and young children. Local health bureaus, in collaboration with other stakeholders, need to work 
continually to improve patient adherence to their cART and OI prophylaxis and treatment. Health institutions need to 
strengthen their data recording and record-keeping practices, as well as patient follow-up. Moreover, more attention 
should be given to clinically unstable patients who have low CD4 counts and high VL measurements.
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