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INTRODUCTION
Background
The introduction of highly active antiretroviral therapy (HAART) 
has dramatically improved favorable clinical outcomes, prognosis 
and quality of life of patients with HIV/AIDS.[1] Expansion of access 
to antiretroviral drugs has improved significantly over the last 
decade; patients even in rural communities are increasingly receiving 
free treatment. HIV/AIDS treatment has produced sustained viral 
suppression, reduction in incidence of opportunistic infections and 
significantly improved clinical outcomes.[2] Typically HAART regimen 
consist of three to four antiretroviral drugs and may include nucleoside 
reverse transcriptase inhibitors (NRTI), non-nucleoside reverse 
transcriptase inhibitors (NNRTI), protease inhibitors (PI), Fusion 
inhibitors and integrase inhibitors. Despite the positive impact of 
HAART on clinical outcomes of treatment, patients on HAART have 
increased risk of costly adverse drug reactions which can potentially 
limit treatment options in the future.[3]

It is generally acknowledged that providing free antiretroviral drugs 
is an important step in HIV treatment. However other components of 
medical care costs can become important barrier to patients and their 
ability to afford costs of care.[4] While literatures abound with studies 
on cost effectiveness of antiretroviral regimens, little is known about 
direct costs to patients prior to accessing HIV/AIDS treatment services. 
These direct costs generally referred to as out of pocket expenditure is 
not covered by insurance. In many developing countries like Nigeria 
medical insurance is largely unavailable to the poor and the most 
vulnerable groups, consequently patients bear all costs incurred outside 
of antiretroviral drugs. Patients have been reported to spend twice the 
subsidized cost of antiretroviral drugs as out of pocket expenditure.[5]

In the early days after introduction of HAART cost of medical care 
began to decline primarily due to reductions in opportunistic infections 
and hospitalization,[6,7] however direct costs before patients can access 
care remained largely under studied. Improved access to HAART 
has dramatically improved in the last decade in Nigeria; poverty rate 
among the most affected population has worsened. Consequently the 
ability of patients to afford non HAART medications and services is an 
issue of concern to care givers.

Improvement in clinical outcomes of HAART is predicated on two 
surrogate markers namely CD4 cell count and viral load and some 
believe that there is a direct relationship between these markers and 
medical costs. Recent reports tend to suggest that HIV/AIDS care has 
moved from in-patient to out-patient care and patients are being placed 
on therapy early on in the disease,[8,9] so both direct and indirect costs 
are expected to rise over time. The rise in cost is particularly important 
for patients who often need to be switched from one regimen to another 
either due to resistance, adverse drug reactions, pregnancy or presence 
of co-morbidities all of which tend to increase direct costs of care.[10]

The incidence of adverse drug reactions is common in antiretroviral 
therapy and several reports have highlighted its association with 
increased morbidity and mortality. Adverse drug reactions are account 
for 5-10% of medical healthcare costs.[11] The medical costs associated 
with adverse drug reactions arise from hospitalization and long hospital 
stay[12] and reduction in the quality of life. While there is evidence as to 
the cost effectiveness of HAART,[13,14] the recent changes on guidelines 
that favor early initiation of treatment comes with increased cost 
burden on patients often from routine monitoring, hospital visits, non 
ARV medications etc.[15,16]

In a review[17] noted that direct costs of care are not widely reported 
particularly in poor resource settings. Direct costs can include but 
not limited to non ARV drugs, consultation, laboratory tests, hospital 
visits, transportation, special diet, co-morbidities and hospitalizations 
which are all added costs to patients. For instance non-infectious co-
morbidities like cardiovascular diseases, hypertension, renal failure 
and diabetes mellitus increases cost of care due to increased risk 
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ABSTRACT

Background: The introduction of HAART has produced dramatic clinical 
improvements and quality of life in patients living with HIV/AIDS. Financial 
access to healthcare services is critical for survival. Currently little is known about 
direct costs to patients before and during regular access to care services. In the 
absence health insurance direct costs can be a significant barrier to financial 
access to care services. Objectives: To assess improvements in CD4 cell count 
and viral load and also determine direct costs associated with various HAART 
regimens as well as affordability of direct costs. Methods: This cross sectional 
study has both retrospective and prospective components. A total of 867 out 
of 5000 case notes that met inclusion criteria were selected by systematic 
random sampling. Direct costs were obtained from relevant departments and 
structured questionnaire. Data were entered into SPSS 20 and analyzed using 
one way anova with post hoc, student t test and Chi square as appropriate. P 
values ≤ 0.05 were considered significant. Results and Discussion: The most 
prescribed regimens were those containing Zidovudine+Lamivudine+Nevirapin
e (Regimen I) and Tenofovir+Lamivudine/Emtricitabine+Efavirenz (Regimen IV) 
accounting for 38.4% and 49.1% respectively. Improvement in CD4 and viral 
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load is significant across all regiments. The mean direct costs ranged between 
US$182.9-504.5 per encounter, which makes it highly unaffordable to majority of 
patients. Conclusion: Clinical improvement across all the HAART regimens is 
significant. Direct costs are highly unaffordable and this may impact negatively on 
access to care services.
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of hospitalization and mortality of patients on HAART.[18] These 
diseases often produce complex pathology requiring more care with its 
associated costs.[19]

In a developing country like Nigeria, direct and indirect costs can be 
a considerable burden to patients and care givers particularly in the 
face of extreme poverty. Besides, inability to pay for essential services 
as at when needed can hinder access and pose a huge challenge with 
adherence. Rural dwellers who generally live below the poverty line 
can hardly afford transportation costs, hospital services and non ARV 
drugs with far reaching implications for quality of care.

OBJECTIVES
1.	 To determine direct costs to patients on HAART regimens.

2.	 To assess improvement in CD4 cell count and viral load.

3.	 To identify any relationship between direct costs and antiretroviral 
regimen.

4.	 To determine affordability of patients out of pocket expenditures.

METHODS
Setting
The study was carried out in the outpatient department of the HIV/
AIDS clinic of federal medical centre Keffi, a referral hospital.

Study design
This is a cross sectional retrospective and prospective study design. 
Case notes of 5000 patients were selected by systematic random 
sampling for the study.

Sample size
This was determined by using Taro Yamanes’ formula, though higher 
sample size of 867 who met inclusion criteria was evaluated.

Data collection
A total of 867 case notes were selected using systematic random 
sampling using a sampling interval of 13. The selected medical records 
were reviewed and information on HAART regimen, hospitalization, 
adverse drug reactions, hospital visits, co-morbidities, opportunistic 
infections, viral load, CD4, non ARV drugs, duration on HAART 
regimens and other relevant information were extracted and entered 
into a specially designed data collection form. Cost of services, drugs, 
laboratory tests and hospitalization were obtained from the relevant 
departments of the hospital. Patient data were extracted and then twice 
at three month intervals making a total of one year. 

A pretested questionnaire was self-administered to randomly selected 
patients during their routine hospital visits after informed consent 
was sought and obtained. This provided information on demographic 
data, distance to facility, transportation cost and other out of pocket 
expenditures.

Inclusion criteria

1.	 Patient must on the regimen for at least three months

2.	 Pregnant women and those below 18 years were excluded

3.	 There will no switch of regimen within the study period

4.	 Records of patients less than six months are not included

DATA ANALYSIS 
The data was collated and entered into SPSS 20 for descriptive and 
inferential statistics. Graphpad Instat 2.0 was also used inferential 
statistic where appropriate. Inferential statistics included one way 

anova with post hoc test, Student t test and Chi square as appropriate. 
P value ≤ 0.05 was considered statistically significant.

Ethical approval
This was sought and obtained from the health research ethics committee 
of the Federal medical centre, Keffi, Nassarawa State.

RESULTS AND DISCUSSION 
Highly active antiretroviral therapy has demonstrated good clinical 
outcomes for patients in not only producing significant improvements 
in CD4 counts and reduction in viral load, but also improvement in 
longevity and quality of life. As HAART becomes increasingly available 
to patients in extremely poor settings, direct costs to patients will 
become an important aspect of consideration for accessibility. The 
current guideline emphasized the need to place patients on HAART 
early in the course of the disease which is expected to increase out of 
pocket expenditure for patients. These cost borne by patients range 
from costs associated with laboratory tests, hospitalization, and 
treatment of adverse drug reactions, others include non ARV drugs, 
transportation and pharmacy services. Most patients in the study were 
mostly treated on outpatient basis, so while cost of hospitalization has 
significantly decreased over time, other direct costs have remained high 
and some cases increased.[20] 

In Nigeria HAART that is provided in government healthcare facilities 
are free, so also are routine CD4 count and viral load tests. However 
all other costs including those for medications to treat opportunistic 
infections, laboratory services, transportation costs and treatment 
of drug reactions and co-morbidities are entirely borne by patients. 
This is where the problem lies for most patients particularly for the 
unemployed and those on the lowest rungs of socioeconomic ladder. 
Data from this study showed that about 65.9% of patients are above 
36 years and females constitute the highest percentage with 58.2% 
[Table 1]. The most prescribed HAART regimens are I consisting of 
Zidovudine+Lamivudine+Nevirapne and regime IV consisting of 
Tenofovir+lamivudine/Emtricitabine+Efavirenz accounting for 34.8 
and 49.9% of all prescriptions respectively [Table 2]. This is in contrast 
to other reports[21] in which Tenofovir+Emtricitabine+Efavirenz being 
the most prescribed regimen. The differences are likely due to the fact 
that selection of antiretroviral regimen is largely based on country 
specific guidelines and whether or not patients are being switched from 
one regimen to another. HAART regimen may be changed where there 
is failure of virologic response, adverse drug reactions and presence of 
co-morbidity. The change from regimen I to IV found in this study 
is largely due to poor virologic response and adverse reactions to 
Nevirapine based regimen. This is similar to other studies[22] which 
reported that Nevirapine based combination therapy caused adverse 
drug reactions in 36.7% as against 16.1% of Tenofovir based therapy. A 
number of other reports however noted that up to 30% of patients will 
require change in regimen within one year primarily due to toxicity, 
pregnancy, drug interactions, co-morbidities and viral drug resistance.
[23] While it has been suggested that factors that generally influence 
choice of regimen are poorly understood, a retrospective cohort study 
indicated that both clinical and socioeconomic factors influence choice 
of HAART regimen and this is consistent with the results of this study.
[24]

The results of this study indicate that there was general improvement 
in CD4 count across the entire six regimens, [Table 3] in particular 
patients on regimen I-IV had statistically significant rise in CD4 
counts within the one year study period. This is consistent with other 
studies and once again demonstrates the appropriateness of these 
drug combinations in this setting.[25,26] Modest rise CD4 count found 
in patients on regimen V and VI is partly due to the fact that CD4 
count has likely peaked before patients were switch to these second 
line regimens. A similar pattern was observed for viral load where 
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Regimen I: Zidovudine+Lamivudine+Nevirapine
Regimen II: Zidovudine+Lamivudine+Emtricitabine+Efavirenz
Regimen III: Tenofovir+Lamivudine+Emtricitabine+Nevirapine

Regimen IV: Tenofovir+Lamivudine/Emtricitabine+Efavirenz
Regimen V: Azatanavir+Ritonavir+Zidovudine+Lamivudine+Emtricitabine 
Regimen VI: Lopinavir+Ritonovir+Zidovudine+Lamivudine+Emtricitabine

Table 1: Available highly active antiretroviral regimens

Variables I II III IV V VI

Age (years) n=301 n=26 n=17 n=433 n=23 n=67

Monthly income 40.6 ± 10.6 31.5 ± 4.8 38.3 ± 4.7 37.1 ± 6.9 30.6 ± 7.7 39.5 ± 7.4

(US$) 76.8 ± 1.9 58.6 ± 1.1 98.9 ± 59.9 81.0 ± 63.2 57.9 ± 33.3 54.3 ± 35.9

Gender

Male 114 11 8 191 10 28

Female 187 15 9 242 13 39

Occupation

Civil servant 45 6 5 70 8 5

Unemployed 201 13 10 324 14 48

Others 55 7 1 185 1 14

Marital status

Married 217 14 12 386 15 52

Single 48 5 1 17 2 7

Others 36 7 4 30 6 8

Table 2: Demographic factors of patients

Variable I II III IV V VI P value
n=301 n=26 n=433 n=17 n=23 n=67

HAART(years) 4.1 ± 1.9 2.8 ± 1.7 4.3 ± 1.7 4.3 ± 1.3 3.5 ± 2.1 5.7 ± 1.5 <0.0001
Co-morbidities (n) 2.7 ± 1.2 3.3 ± 1.7 2.5 ± 1.1 4.1 ± 1.4 3.1 ± 1.1 1.2 ± 1.3 <0.0001
Hospital visits (n) 4.7 ± 1. 5.6 ± 1.2 4.7 ± 0.1 5.3 ± 1.1 4.7 ± 1.7 4.0 ± 1.6 <0.0001

Distance (Km) 5.6 ± 4.5 4.5 ± 2.3 7.7 ± 4.4 7.3 ± 6.2 6.7 ± 4.2 6.1 ± 4.5 0.0006
Drugs/prescription (n) 4.3 ± 1.7 4.5 ± 2.3 4.6 ± 2.1 4.5 ± 1.7 4.9 ± 1.9 4.6 ± 1.8 0.4622
Fungal infections (n) 3.4 ± 1.9 3.8 ± 2.1 3.6 ± 1.9 8.7 ± 2.1 4.1 ± 2.2 3.8 ± 2.1 <0.0001

Bacterial infections (n) 4.3 ± 2.3 3.8 ± 1.9 3.9 ± 1.9 4.5 ± 3.2 3.4 ± 1.9 3.7 ± 1.8 0.0961
Viral infections (n) 3.7 ± 1.9 3.4 ± 1.6 2.7 ± 1.9 3.5 ± 1.8 3.2 ± 2.1 4.1 ± 2.2 0.0533

ADRs 4.3 ± 1.7 4.5 ± 1.6 4.7 ± 2.1 4.5 ± 1.4 4.9 ± 1.9 4.6 ± 1.8
Average ADRs (n) 1.8 1.4 1.8 2.0 2.1 2.2
Hospitalization (n) 26 7 5 25 7 13

Table 3: Patient variables and HAART regimen

Months
Regimen N 0 3 6 9 12 P value

I 301 492 ± 271.5 509.5 ± 259.8 558.6 ± 284.2 573.8 ± 253.4 615.1 ± 174 <0.0001
II 26 578.2 ± 304.1 618.2 ± 278.6 702.7 ± 273.1 741.3 ± 229.2 790 ± 128.3 0.0166
III 17 572.9 ± 253.2 575 ± 150.6 643.7 ± 267.3 750 ± 125 774 ± 214.4 0.0112
IV 433 455.2 ± 274.8 587.2 ± 257.1 587.8 ± 226.5 626 ± 270 625.9 ± 240.3 <0.0001
V 23 533.1 ± 239.4 564.2 ± 243.5 693.4 ± 288.2 671.9 ± 251.1 686 ± 234.3 0.0925
VI 67 532.1 ± 261 540.1 ± 231.8 593.7 ± 235.5 654.8 ± 200.4 701.6 ± 177.6 0.7112

Table 4: Mean increase in CD4 count

most patients had almost undetectable viral load except for patient on 
regimen I [Table 4]. This observation is due to the fact that most new 
HAART patients were on regimen I, in spite of this observation the 
virologic response is quite high.

Direct cost on patients for all healthcare services offered to patients 
range between $182.9-504.4 per encounter [Table 5]. There are 
significant differences in direct costs between the regimens, for instance 
patients on regimen V spend more on hospitalization, bacterial 

opportunistic infections and adverse reactions [Table 6]. This is may be 
due to the fact that patients on this second line regimen are more likely 
to have co-morbidities and age related diseases.[27] In contrast patients 
on regimen I-IV spend less on hospitalization, adverse drug reactions 
and bacterial opportunistic infections. Majority of patients on first line 
HAART regimens have rapid improvement in clinical symptoms and 
this enables treatment on out-patient basis after short hospitalization 
period thus less direct cost.[1] The longer the patient is on HAART the 
more direct cost will rise accordingly.[28,29]
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Most non ARV expenditure in Nigeria is paid as out of pocket 
expenditure by patients or relatives; this can present significant barrier 
to accessibility and adherence to recommended care services. The 
impact of direct cost of HIV/AIDS treatment often takes significant 
proportion of family income.[30,31] The results of this study indicate that 
most of non ARV direct costs are unaffordable by patients majority 
of who live below the official poverty line. The minimum wage for the 
least paid government worker in Nigeria is $57 per month using the 
official exchange rate of 315 naira to the dollar; it would take more than 
one month wage to cover direct cost of care per hospital encounter 
[Figure 1]. It was earlier reported[32] that HIV/AIDS patients are five 
times more likely to spend on healthcare services than HIV negative 
patients. Direct cost factors such as long distance to service delivery 
points, transportation cost, service provider fees etc. have first to be 
paid by patients before they access care.[33,34] This further complicates 
problems of affordability and those who cannot afford to pay may not 
likely receive the quality of care that is desired.

CONCLUSION
Direct cost to patients on HAART is a significant source of economic 
burden and is largely unaffordable by most patients. While there 
is significant improvement in HIV/AIDS surrogate markers across 
the regimens, direct cost associated with non ARV services are very 
high. Patients on second line regimen are more likely to spend more 
hospitalization due to adverse drug reactions and co-morbidities 
compared to those on first line regimens. Non ARV care services are 
highly unaffordable which raises concerns about financial access and 
eventually overall quality of care.
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