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Introduction
The human immune deficiency virus (HIV) adversely affects the 

body’s immune defense especially CD4 cells and spreads by exchange 
of a variety of body fluids such as blood, breastmilk, semen, rectal 
fluid, and vaginal secretions from an infected person.1 This damage 
to the immune system is challenging and the body becomes less 
immuno-competent and thus susceptible to opportunistic infections 
and hematological complications.2 Research shows that timely access 
to antiretroviral therapy (ART) by people living with HIV reduces 
their transmission of the virus and reduces morbidity and mortality3 

associated with the disease (HIV/AIDS) it causes.4–6 In effect, ART 
adherence improves productivity and quality of life.4,7,8 Default in 
antiretroviral therapy (ART) results when an HIV patient without a 
relatively stable viral load misses intake of ARTs for a month or 
when an infected person with a relatively stable viral load misses 
ART for three months.9 In Ghana, experts in the study sites 
indicated that when a patient who has exhausted the medication does 
not take reimbursement of the ART for two or more clinic days; it is 
classified as a default.

While studies in Ghana have spelt out some of the hindrances to 
accessing ART, enough attention has not been given to the perspectives 
of PLWHA in this respect. Understanding the conditions of PLWHA 
and the barriers they face in getting access to ART is important 
to implement initiatives to redress these barriers and to better 
improve access and adherence to HAART10 interrogated HIV-positive 

persons’ motivation for taking ART. Respondents intimated that ART 
will suppress their HIV load and make them healthy and ensure a 
prolonged life. Female respondents further indicated consistently 
that ART will prevent infection in their unborn children and avoid 
death.4 However, 63.3% of respondents identified seven major factors 
as barriers that hinder their access to ART and directly contribute to 
their default of ART. These barriers included high costs associated 
with access to ARTs, delays at treatment centers, inadequate supply of 
drugs, stigma,11 side effects of the ART, job insecurity arising out of 
absenteeism, and inaccessibility of treatment centers.4 Delays during 
hospital/clinic reviews also demotivated people living with HIV from 
frequent visits to access ART in Ghana.12

An earlier study in Ghana on adherence to ART among PLWHA 
and their hematological parameters revealed that a six-month 
adherence to ART led to a reduction in anemia, leucopenia, and 
thrombocytopenia. This outcome reflects the long-term potency of 
ART. However, this depended on consistency in adherence to ART 
treatment13 in the long term.9 Thrombocytopenia, anemi,14leucopenia, 
and lymphocytosis have been associated with a high prevalence of 
deviation in hematological parameters, with anemia.15 This also 
investigated the relationship between hematologic parameters and 
ART default rate.

Previous studies show that administering ART, particularly 
zidovudine (AZT) therapy, leads to anemia with a significant 
reduction in hemoglobin level among HIV patients.16 Viral load 
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Abstract

Background: Highly Active Antiretroviral Therapy (HAART) for persons living with HIV/
AIDS (PLWHA) is the gold standard for the management of HIV patients. Purportedly, 
patients who are not on HAART or defaulted from its use have adverse effects compared 
to those who adhere to the intake of HAART. Compliant individuals have improved quality 
of life and show healthy hematological parameters and HIV load as compared to HAART 
naïve individuals and defaulters. Supplementary and supportive treatment is crucial in HIV/
AIDS patients on patients on antiretroviral therapy?

Objective: This study was conducted to assess the consistency and default of HAART 
intake and other supportive treatments and its relationship with viral load on hematological 
parameters in two different geographical sites. 

Methods: Ethical clearance was obtained from Navrongo Health Research Centre. 
Questionnaires were administered to participants for their consent, demographic data, 
consistency of taking antiretrovirals, and types of antiretrovirals used. Full blood count and 
HIV load tests  were carried out using Urit 5250 and Cobas Taqman / Cobas ampliprep 
fully automated analysers respectively.

Results: Defaulters had a significant (p value=0.003) rise in their viral load 
(845334.38±409285.62) copies/mLincomparison to adherents in HAART intake 
49571.69±30548.89) copies/mL. The hemoglobin level (10.51±0.60 g/dL) of defaulters 
was significantly (p-value = 0.007) lower than that of adherent (12.04±0.17 g/dL). The 
default rates in the two study sites were close (9.8% in Sunyani and 9.4% in Tamale).

Conclusion: Antiretroviral default does not only lead to an increase in HIV load but also 
causes a reduction in hemoglobin levels. Hematinics supplementation therapy may help 
normalize hematological parameters in HIV infection.
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is the gold standard method to diagnose ART failure.17 However, 
it is generally not accessible in resource-limited settings18 as in 
most clinics in Ghana. Co-infection with tuberculosis is associated 
with reduced immunity against HIV,17 and combined ART/Anti-TB 
therapy is feasible and more effective.19,20 In vitro studies indicate that 
tuberculosis spurs HIV replication by activating CD4 T lymphocytes 
and macrophages harboring latent HIV. The onset of tuberculosis in 
HIV-infected patients causes a marked release of proinflammatory 
cytokines that activate lymphocytes and macrophages. This results in 
increases in the viral load17,21 and death rate.22

Methods
Study area and design

This prospective study was conducted from October 2018 to July 
2019 in the Sexually Transmitted Infection Clinics of the Tamale 
Teaching Hospital (TTH) and the Sunyani Regional Hospital (SRH) 
in Northern and Bono Regions of Ghana respectively.

Study population

A total of 260 PLWHA visiting the Anti-Retroviral Therapy Units 
of the two hospitals were recruited for this study after obtaining 
ethical approval from the Institutional Review Board of the Navrongo 
Health Research Center. Informed consent was obtained from the 
participants before data and sample collection. One hundred and 
twenty (120) participants were recruited from Tamale Teaching 
Hospital while one hundred and forty (140) participants were 
recruited from Sunyani Regional Hospital. Participants were stratified 
according to the type of ART, the period of taking ART, and whether 
they had defaulted or not. HAART used was defined as the receipt of 
two nucleoside reverse transcriptase inhibitors (NRTI) and one non-
nucleoside reverse transcriptase inhibitor (NNRTI) or one protease 
inhibitor (PI). The degree of adherence to antiretroviral therapy was 
categorized into always consistent, consistent sometimes, and not 
consistent. Always consistent was used to describe participants who 
were religiously following their HAART and never missed taking 
their drugs. Consistent sometimes was used to describe participants 
who missed their drug only a few times in the month but not up 
to a month. Not consistent or default in antiretroviral therapy was 
used to describe participants who missed their HAART for up to one 
month or more.

Sample collection and preparation

A venous blood sample (5 ml) was drawn into an EDTA tube 
using the standard phlebotomy protocol for each study participant 
following World Health Organization (WHO) guideline.23 Full blood 
count (FBC) was performed after which the sample was used for the 
estimation of viral load. FBC was done using Urit 5250 hematology 
analyser. Parameters considered include white blood cells, 
neutrophils, lymphocytes, monocytes, eosinophils, and basophils.

The HIV load assay was conducted using COBAS AmpliPrep 
and COBAS TaqMan analysers according to the Centre for Disease 
Control and Prevention and World Health Organization.24 HIV RNA 
was quantitatively amplified from human plasma. An automated 
COBAS AmpliPrep Instrument was used to prepare and amplify 
sample HIV RNA while a COBAS TaqMan Analyzer was used to 
detect and analyze Polymerase Chain Reaction products.

Statistical analysis

Data were collected with structured questionnaires in Google 
form and analyzed with SPSS version 25. The variables were done 

using frequencies, means, and variability using standard deviation and 
tabulations. Tests for significance of variables using correlations and 
significance of the variables were carried out in multivariate analysis. 
A p-value of less than 0.05 was adjudged significant.

Results
Types of medications used by HIV subjects

Table 1 presents the type of antiretrovirals taken by participants to 
control HIV progression. These medications included anti-retroviral 
drugs such as Tenofovir, Lamivudine, Zidovudine, Nevirapine, 
Lopinavir, Abacavir, and Emtricitabine in various combinations, 
antibiotics such as Erythromycin and Septrin, and hematinics such 
as Nexcofer and Polyfer. 199 participants (76.5%) took Tenofovir in 
combination with Lamivudine and Efavirenz. 27 participants (10.4%) 
took Nevirapine in combination with Lamivudine and Zidovidine 
while 9 participants (3.5%) took Zidovidine in combination with 
Lamivudine and Nevirapine. 7 participants (2.7%) took Zidovidine 
in combination with Lamivudine and Lopinavir. 4 participants (1.5%) 
took Tenofovir in combination with Nevirapine and Lamivudine. 
Other combinations of the antiretrovirals listed above were taken 
by only one participant. 94 participants (47.2%) revealed they were 
also under antibiotic medication in addition to the ART. 89 (34.2%) 
of participants also took septrin while 5 (1.9%) of participants also 
took erythromycin. Less than half of the participants (89, 34.2%) 
also took one of the two kinds of hematinics. 64 (25%) and 25 (10%) 
participants, took nexcofer and polyfer respectively as hematinic 
supplements.

Table 1 Types of medications used by HIV subjects (n=260)

ARV drugs Percentage (%) Frequency

Lamivudine+Nevirapine+Abacavir 0.4 1

Lamivudine+Nevirapine+Zidovidine 10.4 27

Lamivudine+Nevirapine+Efavirenz 0.4 1

Zidovidine+Lamivudine+Lopinavir 2.7 7

Zidovidine+Lamivudine+Nevirapine 3.5 9

Tenofovir+Lamivudine+Efavirenz 76.5 199

Tenofovir+Lamivudine+Nevirapine 1.5 4

Tenofovir+Nevirapine+Abacavir 0.4 1

Tenofovir+Emtricitabine+Efavirenz 0.4 1

Tenofovir+Emtricitabine+Nevirapine 0.4 1

Antibiotic Percentage Frequency

Erythromycin 1.9 5

Septrin 34.2 89

Hematinic Percentage Frequency

Nexcofer 24.6 64

Polyfer 9.6 25

Default rate of antiretroviral use

Figure 1 & Table 2 presents the default rate of antiretroviral 
uptake among PLWHA. Analyses of the adherence and default rates 
of antiretroviral therapy among persons living with HIV revealed that 
186 participants (71%) of participants were always consistent in their 
use of ARVs and took their medication religiously. 41 participants 
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(16%) were mostly consistent with their medication and missed their 
therapy only a few days in a month. 25 participants (10%) were not 
consistent with their medication and defaulted many times in the 
month or were not on ART for more than three months in the year. 
As shown in Table 3, the majority of participants, 70% and 73%, in 

Sunyani and Tamale respectively religiously took their antiretroviral 
drugs and the HAART for PLWHA. However, 9.8% and 9.4% of 
participants in Sunyani and Tamale respectively defaulted in the 
HAART.

Figure 1 Default rate of anti-retro viral use among HIV patients.

Table 2 ARV drugs default rate among HIV patients

Default rate Percent Frequency

Always Consistent 71.5 186

Consistent sometimes 15.8 41

Not consistent 9.6 25

No response 3.1 8

Source: Field Survey, 2019 

Our study reveals that the most common antiviral combination 
therapy for the management of HIV infection among PLWHA in the 
Northern and Bono Regions of Ghana is the Tenofovir-Lamivudine-
Efavirenz combination. This therapy combines two nucleoside 
reverse transcriptase inhibitors (Tenofovir and Lamivudine) and one 
non-nucleoside reverse transcriptase inhibitor (Efavirenz).

ARV drug default rate by HIV patients

The default rate of antiretroviral medication among the study 
subjects is presented in Table 2. Majority of the study participants 
(71.5%) were always consistent with their medication. Again, 
about 16% indicated that they were sometimes consistent with their 
medication. However, about 10% of the study subjects were not 
consistent in taking their ARV drugs.

Relationship between ARV default rate and HIV viral 
load

The relationship between ARV default rate and HIV viral load was 
also explored. As indicated, the mean viral load among patients who 
were always consistent with the ARV was 49571.69±30548.89 copies/
mL and those who were consistent sometimes was 72566.24±23877.81 
copies/mL while s defaulter was 845334.38±409285.62 copies/
mL. The mean HIV load for adherents compared to those who were 
sometimes consistent was not significantly different (p value= 0.969). 
Adversely, comparing the means of those who were consistent 

defaulters was a significant value (p value < 0.01) (Table 3& Figure 
2).

Table 3 ARV drug default rate among HIV patients in the different study areas

Location Default rate Frequency Percent

Sunyani Always Consistent 93 69.9

Consistent sometimes 27 20.3

Not consistent 13 9.8

Tamale Always Consistent 93 73.2

Consistent sometimes 14 11

Not consistent 12 9.4

 No response 8 6.3

Figure 2 Comparison of antiretroviral adherence rates. 

Hematological parameters of participants

The hematological parameters among participants with their 
attitudes towards HAART are shown in Tables 4&5. The hematological 
parameters that were estimated included hemoglobin levels (g/
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dL), white blood cell (WBC), lymphocyte, monocyte, eosinophil, 
neutrophils, and basophil counts. No statistically significant 
differences were observed in all the hematological parameters 
analyzed between adherents and defaulters of HAART except in 
the hemoglobin level. The difference between hemoglobin levels of 
12.04, SD±0.17, among PLWHA who adhered to HAART and 10.51, 
SD±0.60, among defaulters of HAART was statistically significant 
with a p-value of 0.007.

Table 4 Mean HIV viral load among the three groups of anti-retro viral usage

Consistency of taking antiretroviral Viral load

Always consistent 49571.69±30548.89

Consistent sometimes 72566.24±23877.81

Not consistent 845334.38±409285.62

Mean± Standard error

Table 5 Hematological parameters among the antiretroviral default group 
and nondefault group. (n=260)

 Default rate Results P value

Hemoglobin Always Consistent 12.04±0.17 0.007

 Consistent sometimes 11.79±0.28

 Not consistent 10.51±0.60

WBC Always Consistent 4.49±0.16 0.411

 Consistent sometimes 4.82±0.39

 Not consistent 5.08±0.65

Neutrophils Always Consistent 2.66±0.46 0.742

 Consistent sometimes 2.21±0.29

 Not consistent 1.87±0.32

Lymphocytes Always Consistent 2.22±0.41 0.386

 Consistent sometimes 2.47±0.61

 Not consistent 3.75±0.79

Monocytes Always Consistent 0.35±0.03 0.928

 Consistent sometimes 0.37±0.06

 Not consistent 0.36±0.06

Eosinophils Always Consistent 0.19±0.01 0.484

 Consistent sometimes 0.17±0.03

 Not consistent 0.14±0.02

Basophils Always Consistent 0.04±0.02 0.829

 Consistent sometimes 0.02±0.01

 Not consistent 0.02±0.004

Mean±Standard error 

Comparative study of HIV load and hematological 
parameters among PLWHA

Comparative analysis of HIV viral load and hematological 
parameters among PLWHA in the two study populations, Tamale 
and Sunyani, are presented in Table 6. A statistically significant 

difference was observed between the WBC and eosinophil counts, 
and hemoglobin (Hb) levels of PLWHA in the Northern Region and 
the Bono Region. The WBC (P-value = 0.002) and eosinophil counts 
(P-value = 0.015), and the hemoglobin levels (P-value = 0.049) 
of PLWHA in Sunyani were higher than PLWHA in Tamale. All 
other hematological parameters showed no significant difference in 
estimation in the two study populations.

Table 6 HIV viral load and hematological parameters among patients in 
Tamale and Sunyani (n=260)

Parameters Area Results P value

Viral load Sunyani 136541.41±52461.23 0.312

Tamale 37693.83±15446.72

Hemoglobin Sunyani 12.11±0.21 0.049

Tamale 11.54±0.19

WBC Sunyani 5.09±0.19 0.002

Tamale 4.15±0.2310

Neutrophiles Sunyani 2.70±0.32 0.505

Tamale 2.25±0.60

Lymphocytes Sunyani 2.22±0.13 0.512

Tamale 2.65±0.63

Monocytes Sunyani 0.37±0.03 0.261

Tamale 0.32±0.03

Eosinophiles Sunyani 0.21±0.02 0.015

Tamale 0.15±0.02

Basophiles Sunyani 0.05±0.02 0.103

 Tamale 0.01±0.01  

Discussion
The replication of HIV in infected persons is controlled by 

antiretroviral which is usually administered in combination to 
increase their effectiveness and reduce the occurrence of drug 
resistance.9 Unfortunately, many patients default in the intake of 
these antiretrovirals, and some completely refuse antiretroviral intake 
leading to a substantial variation in viral load and hematological 
parameters.

The most combination antiretroviral therapy administered in 
Tamale and Sunyani is made up of Tenofovir – Lamivudine – Efavirenz. 
76.5% of participants were on this therapy. Lamivudine - Nevirapine - 
Zidovudine was the second common antiviral combination identified 
in the study.25,26

areas. These antiretroviral combination therapies are in line with 
national recommendations for the treatment of HIV infections in ART 
naïve persons (Ministry of Health/Ghana Health Service, 2008). In 
addition to antiretroviral, hematinics and antibiotics were prescribed 
for PLWHA only in the Sunyani study area. These additional 
medications even though increase the drug burden of PLWHA are 
important in controlling hematological derangements and bacterial 
infections that are common in HIV infection.27–29 Antibiotics and 
hematinics were however stopped when the viral load, hemoglobin 
level, and risk of infection were controlled to normal levels. Our 
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results revealed that a significant number (approx. 10%) of people 
living with HIV/AIDS default in their adherence to HAART in the 
Northern and Bono Regions of Ghana. Even though the reasons for 
PLWHA default in their treatment regimen were not investigated 
in this study, the implications of default pose a serious challenge 
to the management and control of the disease, and prevention of 
resistance30. A previous study conducted in the Korle Bu Teaching 
Hospital reported a default rate of 15% among PLWHA which is only 
slightly higher than the rate in this study.31 Defaulting persons did not 
take their HIV medication for more than three months. A study by the 
Ghana AIDS Commission in 2011, puts the mean defaulting rate in 
the Eastern Region of Ghana at 16.6%.32 In the same study, lack of 
money for transport to and from the ART site and to pay for charges at 
the site, and lack of food before ART is taken were the major factors 
contributing to the default of HAART.32 Our results also revealed that 
PLWHA who are consistent or mostly consistent with their antiviral 
therapy had significantly reduced HIV loads in their blood compared 
to those who defaulted. The viral load associated with consistent or 
mostly consistent antiretroviral therapy was in the range of tens of 
thousand copies per mL while the viral load in PLWHA was in the 
hundreds of thousand copies per mL of blood. Our results are thus 
consistent with reports that combination therapy reduces HIV load.9 
It has also been shown that the benefits derived from HIV therapy 
are mainly due to a reduction in viral load.29 It is important to note 
that, though adherence to HAART leads to the reduction of HIV 
loads in PLWHA, the recorded viral loads in our study also indicate 
that the antiviral therapy among PLWHA are consistent or mostly 
consistent with their treatment has not attained the viral suppression 
expected. Unsuppressed viral load (> 1, 000 mL) is associated with 
decreased survival, progression of HIV infection, and increased HIV 
transmission.33 Hematological manifestations are a common cause 
of morbidity and mortality in HIV patients.33,34 Even though our 
hematological parameters only revealed an elevation in lymphocytes 
numbers and a reduction in basophils numbers in PLWHA who default 
in HAART, there were no significant differences in blood cell counts 
between PLWHA who were consistent with HAART and those who 
defaulted. Mohri and colleagues reported increases in lymphocyte 
count in HIV infection and its reduction in antiretroviral therapy.35 
Hemoglobin levels were however normal but significantly higher in 
patients who are consistently on HAART compared to defaulters. 
Low hemoglobin levels and anemia are common in unmanaged HIV 
infection and adversely affect the well-being of PLWHA.36 Finally, 
our results reveal that PLWHA in the Sunyani study population who 
are under HAART with hematinic and antibiotic supplements have 
significantly higher hemoglobin levels, white blood cell, and eosinophil 
levels than those from the Tamale study population who were under 
only HAART. The impact of hematinics in the management of HIV 
infection is still not confirmed but the potential of hematinics serving 
as an adjunct therapy for HIV management is still considerable.37

Conclusion 

Our results support findings that default in antiretroviral 
combination therapy increases the HIV load in PLWHA with 
consequences to HIV infection management, prevention of drug 
resistance, and control of the infection. Defaulting in HAART also 
leads to lowered levels of hemoglobin compared with adherence to 
antiretroviral treatment. Hematinic supplements administered with 
antiretroviral therapy may help normalize hematological parameters 
especially hemoglobin levels in HIV-infected persons and reduce the 
impact of associated derangements.
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