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ABSTRACT 
 
Background: Antiretroviral therapy (ART) has significantly increased the lifespan of people living 
with HIV. Currently, fixed dosed combination therapy (Tenofovir, Lamivudine, and Dolutegravir) is 
being introduced in most countries in the Sub- Saharan Africa. There is need for a clinical and 
immunological assessment of HIV patients transitioned to this new therapy over a period of 2 years.  
Objectives: To determine the proportion of patients whose viral load was suppressed to <20 
copies/ml following two years therapy with Dolutegravir-based fixed-dose combination therapy. 
Methods: This retrospective cohort study was carried out in a Comprehensive Healthcare Centre 
(CHC), a facility affiliated with Nnamdi Azikiwe University Teaching Hospital Nigeria. The primary 
outcome measure was the proportion of patients whose viral load was suppressed to <20 copies/ml. 
The plasma viral load (HIV-RNA) assay was done using real time PCR and CD4+ T- lymphocyte 
(CD4+) counts were estimated using Flow Cytometry. The exclusion criteria were patients who has 
invalid data base and patients with comorbidities associated with HIV. 
Results: A total of 537 HIV1 sero-positive patients were enrolled for ART care over a period of 2 
years (2017-2018). Females in the age group (41-50 years) constituted the bulk (36.9%) of the 
patients whilst the least (5.3%) were males in the age group (8 to 30 years). The mean CD4 count of 
patients was 847.35cells/mm3. More females (45.9%) had CD4+counts over 500cells/mm3 whilst the 
percentage of males with CD4+ cell counts over 500cells/mm3 was 43.8%. Majority, 405 constituting 
75.4% of the patients have suppressed viral load (<20 copies/ml) signifying that the centre is 
achieving success with respect to service delivery and ART. Patients with unsuppressed viral loads 
were more among Females with CD4+ counts in the range of 200-499 cells/mm3and this may be as a 
result of other associated factors which will be elucidated in future studies. 
Conclusion: Dolutegravir-based fixed-dose combination therapy suppressed viral load to <20 
copies/ml in more than 75% of patients receiving the therapy. Enhanced adherence and effective 
doctor-patient relationship could be associated with the viral suppression observed in this study. 
 
Key Words: Immunology, virology, HIV Outcome, Dolutegravir-based combination therapy, anti 
retroviral therapy. 
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INTRODUCTION 
HIV/AIDs pandemic has claimed 

more than 35million lives so far [1,2]. 
Based on a study in 2019, there were 
approximately 38million people living with 
HIV with 1.7million people becoming 
newly infected in the same year.[3-6]. The 
introduction of potent combinations of 
antiretroviral drugs into the HIV 
programmes across the world has 
dramatically altered the natural progression 
of HIV infection and significantly improved 
HIV clients' quality of life [7]. The use of 
the fixed dose combination of Tenofovir, 
Lamivudine and Dolutegravir has been 
recommended and supported by President's 
Emergency Plan for AIDs Relief (PEPFAR) 
for use priority countries.[8]. Forecast 
suggests that approximately 15million 
people will be taking TDF/3TC/DTG by 
2021, progressively replacing first line 
TDF/3TC/EFV600 recommended by WHO 
in 2016[9,10] 

However, the introduction of second 
generation HIV-1 integrase strand transfer 
inhibitor (INSTI) Dolutegravir (DTG) has 
had a major impact on the treatment of HIV-
infection, demonstrating both efficacy [8-
12]and a high barrier to resistance[13-15]. 
The most important factor affecting the 
clinical efficacy of antiretroviral drugs is the 
intrinsic antiviral activity, which is a 
function of both the IC50 and the dose-
response curve slope (16,17); together with  
genetic barriers to resistance, but there is 
minimal resistance to DTG[18,19]. 
Furthermore, the integrase inhibitor 
Dolutegravir has shown improved safety 
profile compared with Efavirenz in 
randomised studies. An observational study 
in Botswana has shown an increased risk of 
neural tube defects when Dolutegravir is 
used early in pregnancy [20]. However, 
there is a dearth of studies to support this 
finding. Using the records of patients 
accessing care in our facility, we were able 
to study the clinical responses of patients 
who have been on Dolutegravir based fixed 
dose combination as the current first line 
regimen for HIV. The aim of this study was 

to determine the proportion of HIV positive 
patients whose viral load was suppressed to 
<20 copies/ml following two years therapy 
with Dolutegravir-based fixed-dose 
combination therapy. 
 
METHOD 

A retrospective cohort study 
involving all the adult HIV/AIDS cohorts in 
Nnamdi Azikiwe University Teaching 
Hospital (NAUTH) Comprehensive Health 
Center (CHC) Neni, Anambra State, 
Nigeria, over a two-year period (1st January, 
2017 to 31st December, 2018) was 
conducted. NAUTH CHC Neni, Anambra 
State, Nigeria is a tertiary healthcare facility 
located in the Southeastern Nigeria with a 
geographic coordinates of 6.08090 N, 
7.00150E. The facility offers a 
comprehensive HIV care treatment and 
management for all patients who choose the 
facility to assess care. The total data of 
patients attending the HIV-Care Clinic at 
the CHC was collated from Lafiya 
Management Information System (LAMIS 
software), the central medical records data 
collation platform for the Family Health 
International anchored HIV care treatment 
services in Nigeria.   
 
INCLUSION CRITERIA 

All patients aged 18 years and above 
who registered and accessing HIV care and 
treatment from the facility 
 
EXCLUSION CRITERIA 

All patients with other comorbidities 
associated with HIV such as Cancers, and 
patients with incomplete registration with 
the facilities and or defaulted were 
excluded.  
 
SAMPLE SIZE CALCULATION 

Convenient sampling technique was 
used in selecting all the patients’ data 
enrolled the study.  

SPSS version 21, Chi square and 
frequency tables were used in result 
analysis. Medical records summation of the 
two years study attendance showed a total 
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of 537 patients were registered within the 
study period and assessing care from the 
facility. The plasma viral load (HIV-RNA) 
assay was done using real time PCR and 
CD4+ T- lymphocyte (CD4+) counts were 
estimated using Flow Cytometry. Ethical 
clearance was gotten from NAUTH, Nnewi, 
Nigeria for the study. 
 
RESULT 

The data of 537 patients accessing 
ART for a period of 2 years (Jan 2017 to 
Dec 2019) were retrieved. This included 
demographical characteristics and the latest 
viral load and CD4+ cell counts of clients.  
There were 171 males and 366 females with 
a male-female ratio of 1: 4.7. The overall 
minimum age was 8 years and maximum 

age of 85years with a mean of 45.69+/-
11.29 years. The mean age of males was 
49.12 +/-11.75 years, and that of females 
was 44.08 +/- 10.71 years. Majority of the 
clients were between 41-50 years totaling 
193 (35.9%) of the patients, while 185 
(21.8%) were above 50 years and 42 (7.8%) 
were between 8 and 30 years. 

Furthermore, the immunological 
outcome (latest CD4 cell counts) of HIV 
patients in the facility were retrieved and 
analyzed. Overall, 243 out of 537(45.3%) 
have CD4+ count over 500cells/mm3and the 
same was obtained among those with CD4 
counts between 200 to 499cells/mm3, with 
51out of 537(9.5%) having CD4 less than 
200 cells/mm3. 

 
Table 1: Demographic profile of the patients (Jan 2017 and Dec 2019). 

GENDER/AGE MALE FEMALE OVERALL 
GENDER 171(537) 

31.8% 
366(537) 
68.2% 

537 
100% 

AGE RANGE (YEARS)    
8-30 9(171) 

5.3% 
33(366) 
9.0% 

42(537) 
7.8% 

31-40 21(171) 
12.3% 

96(366) 
26.2% 

117(537) 
21.8% 

41-50 58(171) 
33.9% 

135(366) 
36.9 

193(537) 
35.9% 

>50 83(171) 
48.5% 

102(366) 
27.9% 

185(537) 
34.5% 

Mean Age(Years) 
Mean±SD 

49.12±11.75 44.08±10.71 45.69±11.29 

CD4+ COUNT (Cells/mm3) 1532.70±9772.70 526.27±554.04 847.35±5547.70 
 

Data from 537 registered patients were reviewed, consisting of 171 (31.8%) males 
and 366 (68.2%) females. The overall minimum age was 8years and the maximum 85 years 
with a mean of 45.69 ± 11.29 years. A majority 193 of 537 (35.9%) of all patients were 
between 41–50 years, 185 of 537 (21.8%) between 315–40 years and only 42 of 534 (7.8%) 
were between the age ranges of 8-30 years.  
 

Table 2 The CD4 count of the patients presented between 2017 and 2018. 
CD4 COUNT (Cells/mm3) MALE FEMALE OVERALL 
<=200 18(10.5) 33(9.02) 51(9.5) 
201-499 78(45.6) 165(45.1) 243(45.3) 
>=500 75(43.9) 168(45.9) 243(45.3) 
TOTAL 171(100) 366(100) 537(100) 

 
The CD4 count range with the highest occurrence is those within the range of 201-

499Cells/mm3 and those greater than or equal to 500 n= 243 (45.3%) each. The female 
population being more in number than the male population. 
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Figure 1:  A total of  243 clients had CD4 greater than 500 cells/mm3. The highest proportion was among the age group greater than 
50(84clients) and the least was age range of 8 to 30years (15) 
 

 
Figure 2: A total of 51 clients had CD4 less than 200cells/mm3. Patients in the age group of greater than 50 years had the highest 
(15) whereas the least was those in age group 5 to 30 years (9)  
 

Table 3 CD4 counts distribution according to Viral Load and gender 
 VIRAL LOAD (copies/ml)  
 <20 copies/ml >1000  
CD4+ COUNT MALE(%) FEMALE(%) MALE(%) FEMALE(%) OVERALL 
<=200 8(4.61) 10(55.6) 10(30.3) 23(69.7) 51(9.5) 
201-499 58(33.92) 111(65.7) 20(27) 54(73) 243(45.3) 
>=500 68(39.77) 150(68.8) 7(28) 18(72) 243(45.3) 
OVERALL 134(25) 271(50.4) 37(6.9) 95(17.7) 537(100) 

405 patients have suppressed viral load (less than 20 copies/ml). 218 patients have CD4 count greater or equal to 500 cells/mm. 132 
patients have Viral Load greater than 1000copies/ml. 51 clients CD4 count less than 200cells/mm 
 

Table 4 CD4 counts distribution according to age range and gender 
AGE RANGE (YRS) CD4 COUNT (cells/mm3) MALE FEMALE OVERALL 
 
8-30 

<=200 3(33.3) 6(18.2) 9(21.4) 
201-499 2(22.2) 16(48.5) 18(42.9) 
>=500 4(44.4) 11(33.3) 15(35.7) 

 
31-40 

<=200 3(14.3) 10(10.4) 13(11.1) 
201-499 6(28.6 36(37.5) 42(35.9) 
>=500 12(57.1) 50(52.1) 62(53.0) 

 
41-50 

<=200 7(50) 7(5.2) 14(7.3) 
201-499 29(29.9) 68(50.4) 97(50.3) 
>=500 22(26.8) 60(44.4) 82(42.5) 

 
>50 

<=200 5(6.0) 10(9.8) 15(8.1) 
201-499 41(49.4) 45(44.1) 86(46.5) 
>=500 37(44.4) 47(46.1) 84(42.5) 

Overall, clients in age group 41-50 years have the highest population with a CD4 count of 201-499 
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DISCUSSION 
Since the inception of ART for HIV 

treatment in Nigeria, there has been a 
significant increment in the number of 
patients on ART, and improvement in their 
virological, immunological and clinical 
outcomes [21]. This significant 
improvement was noticed recently after the 
introduction of Tenofovir, Lamivudine and 
Dolutegravir fixed combination drug. 
Apparently, there seems to be a dearth of 
studies on the treatment outcome of HIV 
clients on this new ART in sub Saharan 
Africa. The ART regimen used in Nigeria 
has shown a good response in reducing HIV 
viral load but this cannot be said for the 
CD4 counts. This is so because there are 
other concomitant infections that 
significantly affect the CD4 count as well as 
logistic and technical challenges. The viral 
suppression rate among patients in this 
facility was 75.4% which is almost similar 
to a study conducted in Nepal where the 
viral suppression was between 78.95% and 
92.86% [22]. This viral load is higher than 
the global UNAID report at the end of 2019 
where 59% of the people living with HIV 
had viral suppression [23]. This is a step in 
the right direction, which shall be monitored 
in future studies, with the aim of achieving 
the (90-90-90) targets.  Furthermore, The 
viral failure rate (24.6%) observed in this 
study was significantly higher than previous 
studies conducted in other countries like 
China 12.1%[13], Nepal (9.94%)[24-27] . 
These two countries used AZV/3TC/NVP, 
TDF/3TC/EFV which were initially used as 
the first line regimen before TDF/3TC/DTG 
combination was introduced in the study 
facility. There was no report of neural tube 
defects nor unfavourable birth outcomes 
among pregnant clients who took these 
medications during first trimester not 
because they were unaware of their 
pregnancy status but rather an indication of 
drug safety profile. Most previous 
observational studies on the safety of DTG 
among pregnant women reviewed no clear 
evidence of increased adverse birth 
outcomes or congenital anomalies [28,29]. 

However, a study done in Botswana 
reported increased neural defects [20]. Most 
patients’ data recruited have been on 
TDF/3TC/DTG for a period of 1year and 
6months. The demographic data reviews 
more female access ART (366) at the 
facility, with 271 having suppressed viral 
load. This was also reported by a study on 
health related quality of life carried out 
amongst patients receiving ART in IBB 
specialist hospital, Minna, Niger state, 
Nigeria. Most patients in this facility had 
significant improvement despite having 
been on TDF/3TC/DTG for a period of 
three months [30].  This is remarkable as 
other drug combinations take about 1 year 
or more to achieve viral suppression as 
reported by Rhangales et al [31]. Also, 
Analissa and Colleagues reported clinical 
improvement and better tolerance among 
patients on dolutegravir-based combination 
when compared to others [32]. 
Dolutegravir-based combination is 
associated with weight gain [33] which 
seems to be desirable for HIV patients, most 
especially those that are stigmatized on 
account of weight loss and this may be one 
of the reasons for the noted adherence.  

There were some limitations to this 
study. Data on viral failure amongst the 
paediatric patients was not retrieved, 
likewise the immunological recovery could 
not be ascertained on account of  
commencement of ART medications 
without baseline viral load and CD4 count, 
as requested by the donor agencies in other 
to reduce cost.  Although a study reported 
that with patients on TDF/3TC/DTG, 
baseline viral load is not a predictor for viral 
suppression as adherence will bring about 
this [31]. Usually, these tests are done at 
least 6 months after the commencement of 
medication and some patients may not have 
the test carried out due to logistics reasons 
and sometimes, missing results. Also, this 
study did not compare the drugs 
combination that were previously dispensed 
unlike the study conducted in India that 
reviewed NVP based combination being 
more efficacious than Efavirenz [34]. The 
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inconsistent introduction of TDF/3TC/DTG 
and the gradually phasing-out of other first 
line regimens among patients in this study 
hampered the interpretation of the viral and 
immunological results retrieved. This 
therefore demands for further studies to be 
carried out in other to address the outlined 
limitations. 
 
CONCLUSION AND 
RECOMMENDATION 

In conclusion, Dolutegravir-based 
fixed-dose combination therapy suppressed 
viral load to <20 copies/ml in more than 
75% of patients receiving the therapy. The 
result of this study may be useful for policy 
makers, researchers and health care 
practitioners involved in ART care in sub 
Saharan Africa. 

The Dolutegravir-based fixed 
combination has shown to have a marked 
clinical benefit on compliant patients with 
minimal manageable side effects, as such 
should be made readily available to patients. 
It also should be recommended as the first 
line of treatment in ‘test and treat’ strategy 
in HIV management in facilities that are yet 
to commence.    

There is need therefore for regular 
review of outcome of Anti Retroviral 
Therapies amongst patient and 
strengthening of adherence programs in 
order to achieve viral suppression. 
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