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Abstract 

Purpose: To assess the knowledge of adverse drug reactions (ADRs) among HIV-infected patients on 
prolonged treatment with highly active antiretroviral therapy (HAART) at a public health facility in 
Maringá, Southern Brazil.  
Methods: A retrospective and prospective analysis of laboratory results and clinical epidemiological 
characteristics was conducted among 220 HIV-infected patients treated with HAART between January 
2010 and December 2013, at a public health care and treatment center in Maringá, Southern Brazil. The 
immunological and virological profiles of participants were evaluated. 
Results: The mean age of antiretroviral therapy (ART) participants was 44.3 ± 10.8 years and there 
was no substantial age difference between males and females. The mean of the first and last CD4+ T 
count were 550 ± 309 cells/μL and 642 ± 372 cells/μL, respectively. Similarly, the first and last mean 
viral load were 14,476 ± 58,067 copies/mL and 20,828 ± 106,028 copies/mL, respectively. The 
therapeutic regimen was either two nucleoside reverse transcriptase inhibitors (NRTIs) and one 
protease inhibitor (PI) in 102 (46.4 %) patients, or two NRTIs and one non-nucleoside reverse inhibitor 
(NNRTI) in 79 (35.9 %). Gastrointestinal disorders (25.9 %), hypertension (25.4 %), and 
neuropsychiatric symptoms (18.2 %) were the most common clinical ADRs.  The most common 
laboratory-based ADRs were anemia (48.8 %), hypertriglyceridemia (47.3 %), hypercholesterolemia 
(36.1 %) and hyperglycemia (22.6 %).  
Conclusion: The results demonstrate a high incidence of ADRs in HIV-patients treated with HAART, 
which should be monitored closely during follow-up therapy. 
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INTRODUCTION 
 
The introduction of highly active antiretroviral 
therapy (HAART) has led to a significant 
reduction in autoimmune deficiency syndrome 
(AIDS)-related morbidity and mortality [1]. 
However, an increase in the number of adverse 
drug reactions (ADRs) has accompanied these 
beneficial effects. ADRs play a major role in 
determining adherence to HAART and 
adherence is perhaps the most significant 

determinant of a regimen’s success. ADRs are 
also becoming increasingly important in our effort 
to diminish toxicities that can, along with the 
human immunodeficiency virus (HIV) itself and 
the increasing age of patients living with HIV 
contribute to an increase in the prevalence of 
chronic diseases of aging in the HIV-positive 
population [2]. 
 
The development of new antiretroviral (ARV) 
agents has been performed to improve the 
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duration and effectiveness of the treatment, and 
a better understanding and manage of ADRs. 
Thus, each ARV drug is associated with its own 
specific ADRs which could occur in a particular 
clinical circumstance. The risk of specific side 
effects varies from drug to drug, from drug class 
to drug class, and from patient to patient [3]. 
 
The ADR is a critical component of HIV/AIDS 
care and treatment, whereas it should be 
evaluated the prevalence, pathogenesis of ADRs 
to inform clinical management. A better 
understanding of ADRs occurred in HIV-patients 
could help specialists to optimize therapy, and 
also to improve the care for HIV-positive patients.  
 
METHODS 
 
Study design and study population 
 
A retrospective and prospective analysis was 
conducted of the clinical epidemiological 
characteristics and laboratory results noted in the 
medical records of 220 HIV-infected patients 
treated with HAART between January 2010 and 
December 2013, at a public health center for 
care and treatment in Maringá, Southern Brazil. 
 
Inclusion and exclusion criteria 
 
The inclusion criteria were HIV-infected patients 
receiving HAART. Exclusion criteria were aged 
less 18 years and pregnant women. 
 
Data collection 
 
The following laboratory results and clinic-
epidemiological characteristics were collected: 
sex, age, type and class of HAART , clinical data, 
plasma viral load, CD4+ T cell count, and 
standard laboratory determinations of red blood 
cell, and platelets counts as well as cholesterol, 
triglyceride, glucose, aspartate and alanine 
aminotranferases and creatinine levels. Clinical 
data included the blood pressure, clinical ADRs, 
failure to adhere to the medication regimen and 
opportunistic diseases. 
 
Definition of laboratory-based adverse drug 
reactions  
 
Laboratory findings were considered to represent 
ADRs when they were abnormal on at least two 
determinations after starting HAART. 
 
Data analysis 
 
Data are expressed as mean ± standard error of 
the mean for continuous variables and as the 
number of subjects and percentages for 

categorical variables. Patients were stratified by 
sex and type of HAART. The Excel Program and 
GraphPad Prism version 5.01 were used to 
analyze the data. The covariates considered in 
the analysis were age, sex, clinics and ARV 
medication regimens.  
 
Ethical considerations 
 
Written informed consent was obtained from 
each patient for the publication of this research 
and any accompanying images. We obtained 
ethics approval for our study from the ethics 
committee of the State University of Maringá, 
Brazil (CAAE no. 00042.0.93.000-11, Parecer 
no.097/2011). All procedures used in the study 
were in accordance with current international 
guidelines, including standards for on human 
experimentation of the Ethics Committee of the 
State University of Maringá, Brazil, and the 
Helsinki Declaration of 1975, revised in 1983. 
 
RESULTS 
 
Characteristics of participants 
 
In total, 220 HIV-infected people receiving 
HAART were included in this study, of which 110 
(50 %) were females and 110 (50 %) were 
males. The mean age of the participants was 
44.3 ± 10.8 years; the mean ages was similar for 
males and females. The number of married 
participants was 84 (38.2 %), of which 39 (46.4 
%) were females and 45 (53.6 %) were males. 
The marital status was not indicated in the chart 
in 59 (26.8 %) participants. 
 
HIV information 
 
The immunological and virological profiles of 
participants showed that the means of the first 
and last CD4+ T counts were 550 ± 309 cells/μL 
and 642 ± 372 cells/μL, respectively. Similarly, 
the first and the last mean viral loads were 
14,476 ± 58,067 copies/mL and 20,828 ± 
106,028 copies/mL, respectively (Table 1). 
 
The mean duration of ARV medication use was 
5.6 ± 4.2 years for all participants, 6.0 ± 4.2 
years for females and 5.4 ± 4.3 years for males 
(Table 1). In total, 28 (12.8 %) participants 
reported failing to adhere to their medications 
some time during the years of this study (Table 
1). 
 
Therapeutic regimens 
 
In 102 (46.4 %) patients the therapeutic regimen 
was based on two nucleoside reverse 
transcriptase inhibitors (NRTIs) and one protease 
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inhibitor (PI):  the two most common types of 
these combination were lamivudine (3TC) – 
zidovudine (AZT) – lopinavir/ritonavir (LPV/r) 
(31.4 %), and 3TC-AZT- atazanavir/ritonavir 
(ATV/r) (28.4 %). The therapeutic regimen of two 
NRTIs and one non-nucleoside reverse 
transcriptase inhibitors (NNRTI) was used for 79 
(35.9 %) patients: the most common of these 
combination was 3TC-AZT- efavirenz (EFZ) 
(65.8 %). Another regimen was received by 39 
(17.7 %) patients (Table 2). 
 
Prevalence of adverse drug reactions  
 
Gastrointestinal disorders (25.9 %), hypertension 
(25.4 %), and neuropsychiatric symptoms (18.2 
%) were the most common ADRs in patients 
during the study period. Overall, the number of 
patients with hypertension was 56 (25.4 %); 
hypertension was more common in males (64.3 
%) than in females (35.7 %), Overall, 38 (17.3 %) 
had an opportunistic disease, and 11 (5.0 %) 
developed lipodystrophy (Table 1). 
 

Patients were included in the analyses of 
laboratory-based ADRs if they underwent at least 
one annual clinical examination and at least two 
laboratory tests. If at least two of laboratory test 
results were outside the reference value, the 
patient was considered to have an ADR (Table 
3). The most common laboratory-based ADRs 
were: anemia (48.8 %), hypertriglyceridemia 
(47.3 %), hypercholesterolemia (36.1 %) and 
hyperglycemia (22.6 %). 
 
DISCUSSION 
 
HAART is the gold standard for HIV/AIDS 
treatment, which is demonstrated by the benefits 
on disease progression, immune reconstitution 
and mortality. Furthermore, commonly these 
advantages are accompanied by a significant 
increase in the number of ADRs. 
The occurrence of ADRs may negatively affect 
the quality of life of patients as well as adherence 
to the treatment. The spectrum of adverse events 
is wide and varied, being difficult to identify the 
principal cause [4]. 
 

Table 1: HIV information and clinical ADRs 
 

 Variable 
All participants 

N= 220 
Females 
N= 110  

Males 
N= 110  

HIV information    
CD4 count (cells/uL) (1st) 550 ± 309  578 ± 322 521 ± 293 
CD4 count (cells/uL) (last) 642 ± 372 658 ± 393 626 ± 350 
Viral load (copies/mL) (1st) 14,476 ± 58,067 11,995 ± 61,342 17,002 ± 54,703 
Viral load (copies/mL) (last) 20,828 ± 106,028 23,585 ± 117,037 18,020 ± 93,968 
ART  duration (years) 5.6 ± 4.2 6 ± 4.2 5.4 ± 4.3 
Medication adherence failure  28 (12.8)a 15 (53.6)a 13 (46.4)a 

ADR 
Gastrointestinal disorders 57 (25.9)b 35 (61.4) 22 (38.6) 
Sleep disorders 19 (8.6) 14 (73.6) 5 (26.6) 
Neuropsychiatric symptoms 40 (18.2) 26 (23.6) 14 (12.7) 
Paresthesia 17 (7.7) 10 (58.8) 7 (41.2) 
Headache 19 (8.6) 14 (76.8) 5 (26.3) 
Asthenia 29 (13.2) 18 (62.1) 11 (37.9) 
Lipodystrophy  11 (5.0) 7 (63.6) 4 (36.4) 
Hypertension 56 (25.4) 20 (35.7) 36 (64.3) 
Others 9 (4.1) 6 (66.6) 2 (33.3) 
Opportunistic diseases 38 (17.3) 17 (44.7) 21 (55.3) 

Data are mean ± standard error of the mean or number (%). aThis percentage represents the percentage of 
patients with medication adherence failure. bThe percentages in these columns represent the percentage of all 
patients with the specific adverse drug reactions. Hypertension- systolic blood pressure >140 and/or diastolic 
pressure >90. HIV (human immunodeficiency virus), ART (antiretroviral therapy), ADR (adverse drug reactions) 
 
Table 2: Therapeutic regimens 
 

2 NRTI plus 1 PI (N= 102)  2 NRTI plus 1 NNRTI (N= 79) 
 N (%)  N (%) 

3TC - AZT - LPV/r 32 (31.4) 3TC - AZT – EFZ 52 (65.8) 
3TC - AZT - ATV/r 29 (28.4) 3TC - EFZ – TDF 9 (11.4) 
3TC - TDF - ATV/r 13 (12.7) 3TC - AZT – NVP 7 (8.9) 
3TC - TDF - LPV/r 13 (12.7) Others combinations 11 (13.9) 
Others combinations 15 (14.7)   

Data are number (%). NRTI (nucleoside reverse transcriptase inhibitors), NNRTI (non-nucleoside reverse 
transcriptase inhibitors), PI (proteases), 3TC (lamivudine), AZT (zidovudine), LPV/r (lopinavir/ritonavir), ATV/r 
(atazanavir/ritonavir), TDF (tenofovir), EFZ (efavirenz), NVP (nevirapine) 
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Table 3: Prevalence of laboratory–based adverse drug reactions 
 
  ADR Treatment Gender 

  
NO (%) YES (%)  2 NTRI               

1 NNRTI (%) 
2 NRTI 1 PI 

(%) 
Others  

combinations 
(%) 

Without 
ARV (%) 

Females (%) Males (%) 
Anemia 87 (51.7) 83 (48.2) 32 (38.5) 43 (51.8) 8 (9.6) 59 (71.1) 24 (28.9) 
Thrombocytopenia 158 (94.6) 9 (5.4) 1 (11.1) 6 (66.6) 2 (22.2) 5 (55.5) 4 (44.5) 
Hypercholesterolemia 108 (63.9) 61 (36.1) 22 (36.1) 21 (34.4) 17 (27.9) 1 (1.6) 30 (49.2) 31 (50.8) 
Hypertriglyceridemia 89 (52.7) 80 (47.3) 25 (31.2) 35 (43.7) 18 (22.5) 2 (2.5) 34 (42.5) 46 (57.5) 
Hyperglycemia 130 (77.4) 38 (22.6) 11 (28.9) 18 (47.3) 7 (18.4) 2 (5.3) 16 (42.1) 22 (57.9) 
Aspartate 
aminotransferase   

154 (92.2) 13 (7,8) 5 (38.4) 6 (46.1)  2 (15.4) 
5 (38.5) 8 (61.5) 

Alanine aminotransferase  
152 (91.6) 14 (8.4) 9 (64.3) 3 (21.4) 1 (7.1) 1 (7.1) 

5 (35.7) 9 (64.3) 
Creatinine 142 (94.1) 9 (5.9) 2 (22.2) 3 (33.3) 4 (44.4)   5 (55.5) 4 (44.5) 
Data are number (%). ADR, adverse drug reaction; NRTI nucleoside reverse transcriptase inhibitors, NNRTI non-nucleoside reverse transcriptase inhibitors, 
PI proteases inhibitors, ARV antiretroviral 
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Our study showed that the most common ADRs 
were related to gastrointestinal effects, and 
neuropsychiatric symptoms, being  mild,  
occurring early  during the course of most 
HAART, and may be transient or  persist 
throughout therapy [3]. 
 
The prevalence of anemia is higher in the HIV-
infected population, particularly among 
individuals with AIDS [5,6]. Some of ARV drugs, 
such as AZT are myelosuppressive, and affect 
red blood cells, and therefore lead to anemia, a 
common manifestation of HIV infection both 
before and after the treatment initiation [7]. 
Anemia was present in 48.8 % of our patients in 
whom this parameter was evaluated. HAART is 
effective in reducing anemia by inhibiting the 
progress of disease [8]. AZT used in many 
therapeutic regimens in our patients, has been 
associated with hematological toxicity [9,10]. 
 
A large number of patients exhibited abnormal 
glycemic and lipid profiles with all classes of ARV 
agents, despite the relatively young age of our 
study population. The hyperlipidemia has been 
associated with the use of HIV PIs, which is more 
common and more severe than hyperlipidemia 
observed in HAART naïve [11,12]. 
 
Nevertheless, prolonged use of HAART, 
including PIs, is necessary to control HIV 
infection [13]. Hyperlipidemia, and hyperglycemia 
(reflecting Insulin resistance) and lipodystrophy 
are increasingly described ADRs of PIs [14,15]. 
Furthermore, the NRTIs, especially stavudine 
(d4T) has been associated with lipodystrophy 
[16]. 
 
In our patients, 5 % had lipodystrophy.  
Lipodystrophy is characterized by changes in 
body fat distribution including increased waist 
circumference, increased breast size, and, fat 
accumulation in the neck, cheeks, and buttocks. 
Hyperlipidemia/dyslipidemia, hyperglycemia, and 
lipodystrophy are cardiovascular risk factors in 
people with HIV infection treated with HAART 
[17-19]. 
 
In our study, many patients exhibited changes in 
blood pressure. Hypertension is associated with 
established risk factors, and is common among 
HIV-infected individuals. The high prevalence of 
hypertension has been associated with duration 
of HIV infection, whereas virally-mediated 
endothelial changes or immune activations may 
play a role [20].  
 
Our study also found that HIV-infected females 
had a significantly higher risk of experiencing an 

ADR than males. This is consistent with research 
conducted in Ethiopia and Ghana [21,4]. In 
contrast to these findings, a study in HIV infected 
patients at an ART Centre of tertiary care 
hospital in India showed a higher prevalence in 
males than in females [22]. The sex difference in 
ADRs might be explained by differences in body 
mass index and fat composition between men 
and women, and also, hormonal effects on drug 
metabolism, or constitutional genetic differences.  
 
At the beginning of the ARV treatment, HIV-
infected patients can frequently exhibit a wide 
variety of ADRs such as rashes, hair loss, 
hypersensitivity reactions, urticaria, or erythema 
multiform. Further, it has been reported that up to 
80 % of HIV –infected patients experience ADRs 
during their therapy, presumably as a result of 
immune dysregulation, altered drug metabolism 
and/or drug interactions [21]. 
 
Monitoring safety and toxicity related to HAART 
remains a challenge facing the public health 
sector. Monitoring is usually performed using 
spontaneous surveillance of HIV patients 
receiving treatment. Spontaneous reporting of 
ADRs is a very inefficient system for detecting 
drug-related conditions, leading to 
underestimation of the true burden caused by 
ADRs.  
 
This study has limitations. It was performed in a 
single care center, excluding a large number of 
HIV-infected patients who were receiving 
HAART. Given the variability of ARV agents and 
therapeutic regimens used and the difficulty of 
the potential predictors of ADRs, there may be a 
limitation of interpretability of the findings in the 
study, without being able to lead to a definitive 
conclusions. 
 
CONCLUSION 
 
In spite of HAART effectiveness in control of HIV-
disease, many ADRs are evident in the study 
population, whereas antiretroviral therapy failure 
is due to patient non-adherence. With early HIV 
detection, early ARV initiation, increased lifespan 
of infected individuals (due to HAART), the 
length of ARV exposure and burden of related 
metabolic complications are also expected to 
rise.  
 
The findings on ADRs may require switching of 
therapy, and should afford valuable information 
to physicians and concerned organizations, 
including health care facilities, on when there is 
need to modify HAART regimens.  
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