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Abstract
Objectives: This study identifies the factors associated with the occurrence of adverse events
in adults and elderly on antiretroviral therapy. Methods: This is a cross-sectional study carried
out with adults and elderly patients, attended by the Specialized Assistance Service between
September 2016 and August 2017. Adverse events were measured through self-reports
collected in interviews, information collected in medical records, and changes identified in
laboratory tests, with the degree of causality being assessed using the Naranjo Algorithm.
Univariate analysis, with results expressed as odds ratio (OR) and their respective confidence
intervals (CI 95%), was performed to estimate the association between sociodemographic,
pharmacotherapeutic, and clinical characteristics (explanatory variables) with the occurrence of
four or more adverse events to antiretroviral therapy (response variable). For multivariate
analysis, multiple logistic regression was considered in order to verify the permanence or
absence of associations previously found in the univariate analysis. Results: Prevalence of
adverse events to antiretroviral therapy was 92.6%, with the median of adverse events being
four (IQR 25%: 2 ; IQR 75%: 5) and two (IQR 25%: 2 ; IQR 75%: 4), respectively, among adults and
elderly (p <0.05). Additionally, 340 adverse events were identified, among which nightmares
(15.0%) and vertigo (13.5%) were the most frequent. Most of the adverse events identified were
classified as possible (96.2% / n = 327). In the initial univariate analysis, factors such receipt of
guidance on adverse events and age were associated with a higher occurrence of adverse
events to antiretroviral therapy. Contrary to expectations, the elderly were considered less
susceptible to have adverse events when compared to adults (OR = 0.363; CI 95% = 0.164-0.801).
However, the final multivariate analysis model revealed “receipt of guidance on adverse events”
as the only variable significantly associated with the presence of four or more adverse events
to antiretroviral therapy (OR = 4.183 ; CI 95% = 1.775-9.855). Conclusions: Results suggest
difference in perception of adverse events between patients who received and those who did
not receive guidance in this regard, which indicates the importance of health professionals to
provide specific information to their patients regarding adverse events to antiretroviral therapy.
Thus the patient can understand the effects generated by the treatment and inform these
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professionals for the notification of adverse events, in order to improve pharmacovigilance
actions and promote patient safety.
Keywords: Medication-related Side Effects and Adverse Reactions. Antiretroviral Therapy. Age
Groups. HIV.
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INTRODUCTION
Infection by the human immunodeficiency virus (HIV) affects 37.6 million people worldwide,
and it is estimated that there are 1.5 million new cases per year. Conversely, deaths related
to the acquired immunodeficiency syndrome (AIDS) decreased from 1.8 million in 2004 to
690,000 in 20201. In Brazil, the country most affected by the epidemic in Latin America, there
are approximately 920,000 infected people, with 48,000 new cases of HIV infection and 14,000
deaths caused by AIDS being registered in 2019. Law no. 9,313 dated November 13, 1996, for
universal access to antiretroviral therapy was instituted in the country, and there are currently
around 630,000 people under this type of treatment2,3.
In the current scenario, HIV infection remains significant among adults, with 35.9 million
cases around the world, but certain factors have contributed to the growth in the number of
infected people among the elderly population. Some of these factors are the increased use of
medications for sexual impotence, making this population more active sexually; the reduced
use of condoms; the null possibility of pregnancy; and the lack of information on sexually
transmitted infections oriented to the elderly1,4. Furthermore, the expansion of access to
antiretroviral therapy has had an important impact on the reduction of morbidity and
mortality, and as a consequence of the resulting longer survival a higher number of elderly
living with HIV has been observed5. Data from the Brazilian Ministry of Health indicate that
5,600 new cases of HIV infection and 19,200 cases of AIDS were notified between 2007 and
2017 in Brazil in people aged 60 years or older6.
Age is a relevant factor to be considered regarding the occurrence of adverse drug events,
given that the effects caused by drugs vary according to the age group7. It is known that
physiological, pharmacokinetic and pharmacodynamic differences between adults and
elderly are responsible for distinct manifestations of adverse events to antiretroviral
therapy8,9. Observational studies involving adults and elderly concerning the use of
antiretrovirals show a greater susceptibility of elderly to the occurrence of adverse events10,11.
However, despite the relevance of adverse events to antiretrovirals and the possible
differences in their manifestation profile as a function of age, it is verified that many studies
related to antiretroviral therapy do not include advanced age patients, and the investigations
that aim to compare adverse events in adults and elderly are rare.
Additionally, aspects such as antiretroviral regimen, polypharmacy, adherence, and diverse
clinical characteristics may have an important relationship with a higher occurrence of
adverse events in adults and elderly living with HIV, making it necessary to continuously
investigate and monitor adverse events to ensure treatment security and enable a more
effective targeting of expenses in the management of these events, especially in environments
with limited resources12-14. Therefore, the objective of the present study was to identify the
factors associated with the occurrence of adverse events in adults and elderly on antiretroviral
therapy.
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MATERIAL AND METHODS
Study design
This is a cross-sectional study conducted with adults and the elderly on combination
antiretroviral therapy. Its structuring was grounded on the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines15.

Sampling
This study was based on a sample of 108 patients (n = 54 adults; n = 54 elderly) who
participated in a broad research project entitled “Efavirenz pharmacokinetics in the elderly
with HIV/AIDS and its implications for pharmacotherapy”. The sample calculation was
performed using results referring to the subtherapeutic levels of efavirenz, according to a
study by Fabbiani et al. (2009)16. In this study, a variation coefficient of 54.8% was obtained
and mean plasma concentrations of 2.01 μg/mL for the general population. Considering that
during the research project creation period no studies were found to assess plasma
concentrations of efavirenz in elderly people with HIV, the same variance between the groups
of adults and the elderly and differences in the mean trough concentrations were used for
the sample calculation, up to 4 mg/L, since the efavirenz concentration range varies between
1.0 and 4.0 mg / L16. Finally, when inserting the data previously described in the OpenEpi®
program, it was observed that the ideal sample should be composed of 54 patients in each
group, totaling a sample of 108 patients.
In order to identify the existence of satisfactory power for the analysis of adverse events to
antiretroviral therapy in the sample of 108 patients, the prevalence of adverse events among
adults and the elderly was considered and the results indicated a power of 82.36%, indicating
the capacity of the sample selected to predict the results of adverse event analyzes.

Study setting
The present study was developed in the context of the Brazilian Unified Health System
(Sistema Único de Saúde - SUS), focusing on patients treated at the Specialized Care Service
(Serviço de Assistência Especializada - SAE). It has a multi-professional team that includes
social workers, psychologists, nurses, pharmacists, and physicians who work in assistance,
prevention, and diagnosis of people living with HIV. The service implemented also provides
support for treatment, however, there is a lack of actions aimed at pharmaceutical care in the
institution.

Study participants
The participants of the present study were recruited from September 2016 to August 2017.
The sample was patients who were using the “Zidovudine + Lamivudine/Efavirenz” and
“Tenofovir + Lamivudine + Efavirenz” combined antiretroviral therapies, and classified into two
age groups: adults aged between 18 and 49 years and elderly aged 60 years or older. Pregnant
or nursing women and people with kidney and liver failure were excluded from the study
because of their physiological and clinical changes.
Pairings by prescriber and therapeutic plan were carried out to minimize selection biases.
For each elderly patient included in the sample an adult patient was selected, with the same
prescriber and therapeutic plan.

Data collection
The form used as a data collection instrument made it possible to register information
obtained in the interviews, medical records, and laboratory tests. The design of the form was
based on components of the Antiretroviral Treatment Adherence Project, a Brazilian national
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project that uses structured and standardized forms to collect data about people living with
HIV17. The addition of information to the database was carried out using double checking with
two researchers.
Additionally, to train the researchers in data collection and verify the approach techniques
most suitable for the studied population during the application of the form, a pilot study was
carried out with ten patients (n = 5 adults and n = 5 elderly).

Study variables of interest
Explanatory variables
Age

Age was obtained from the Integrated Health System and confirmed during interviews. This
numerical variable was categorized as “adults and the elderly” for the purpose of comparison
between different age groups.
Gender

The gender variable was obtained from the Integrated Health System and confirmed during
the review of medical records, being categorized as “male” or “female”.
Skin color or tone

The skin color or tone variable was obtained from interviews, in which patients were asked
about the color or race with which they identified. For the performance of statistical analyzes,
this variable was categorized as “white” and “non-white”. The non-white category refers to
individuals who declared themselves black, yellow, brown and indigenous.
Level of education

The level of education variable was obtained from interviews, in which patients were asked
about the level of education completed. For the performance of statistical analyzes, this
variable was categorized as “≤8 years (never attended school/attended initial grades)” and “>8
years (complete high school or more)”.
Antiretroviral therapy

The current antiretroviral therapy variable refers to the therapeutic regimen in use by
patients (“AZT + 3TC/EFV” and “TDF + 3TC + EFV”). The information related to this variable was
obtained from the Integrated Health System, and medicines from the Logistic Control System,
and confirmed during the conduct of interviews and review of medical records.
Receipt of guidance on adverse events to the current antiretroviral therapy

The variable receipt of guidance on adverse events to the current antiretroviral therapy
was obtained from interviews, in which patients were asked the following question: “Regarding
antiretroviral drugs for your treatment, I would like you to tell me if your doctor or someone from
the pharmacy where you obtained these drugs, advised you about side effects/adverse events”.
Change of previous antiretroviral therapy because of intolerance to adverse events

The variable change of previous antiretroviral therapy because of intolerance to adverse
events was obtained in the review of medical records, in which a search was made for any
record regarding the replacement of the therapeutic regimen since the beginning of
treatment.
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Adherence to antiretroviral therapy

The variable adherence to the current antiretroviral therapy was obtained from interviews,
in which patients were asked the following question: “Thinking about the last month, did you
stop taking any dose of any of the antiretroviral drugs in use in any part of the day?”. From the
adherence checklist, patients answered the following options: “never”, “only once”,
“sometimes”, “often”, “very often”, “always”. For the performance of statistical analyzes, this
variable was categorized as “non-adherent” and “adherent”. Patients who answered the
options “sometimes”, “often”, “very often” or “always” were considered non-adherent, while
patients who answered the options “never” or “only once” were considered as adherent.
Polypharmacy

The polypharmacy variable was obtained from interviews, in which patients were asked
about the continuous use of other medications. This discrete variable was categorized as “less
than five drugs/five or more drugs”18,19.
T CD4 + lymphocytes

Current T CD4 + lymphocytes count was categorized as “<500 cells/μL and ≥500 cells/μL”,
since the 500 cell/μL count is the threshold for the definition of different stages of HIV
infection. In this case, the last exam result issued up to six months before the recruitment
date was considered.
Viral load

Current viral load was categorized as “detectable (≥40 copies/mL) and undetectable
(<40 copies/mL)”, according to the detection limit defined by the laboratory responsible for
the analyzes. For each patient, the last test result issued up to six months before the
recruitment date was selected.

Response variable
Adverse events to antiretroviral therapy

According to the World Health Organization20, an adverse event is any untoward medical
occurrence temporally associated with the use of a medicinal product, but not necessarily
causally related. In the present study, adverse events were considered to be all untoward
occurrences related to the use of antiretrovirals, which were identified through self-reports in
interviews, information in medical records, and changes in laboratory tests.
Regarding the adverse events mentioned in the self-reports during the interviews, the
patients answered the following question: “Could you tell me if any of the effects and/or events
below happened in your treatment with the antiretrovirals since you began the therapy?”. At that
moment, the patients were asked about each option in the checklist of adverse events to
antiretroviral therapy (taste changes, hallucination, anemia, tiredness, headache, diarrhea,
fever, gastralgia/heartburn, insomnia, nausea, nightmares, skin rash, mouth ulcer, vertigo,
vomiting, others, none of these occurring). Concerning the adverse events obtained by
reviewing the medical records, the researchers considered the metabolic alterations
registered by the professionals as resulting from the use of antiretrovirals. Regarding the
evaluation of laboratory tests, adverse events such as diabetes mellitus, dyslipidemia,
hepatotoxicity, nephrotoxicity, and bone marrow suppression were identified from changes
in the test results, provided that such changes were not present in the results issued before
starting the current antiretroviral therapy.
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Causality of adverse events
The adverse events to antiretroviral therapy identified in the study were classified
according to causality and defined as probable, possible, or doubtful using the Naranjo
algorithm21. Data referring to adverse events were analyzed doubly by independent
researchers and, subsequently, a third researcher performed a review in search of divergent
information between the previous analyses, in order to reach a consensus regarding the
classification of causality.

Data analysis
Initially, the descriptive analysis of the examined population was carried out, in which
adults and elderly had their sociodemographic, pharmacotherapeutic, and clinical
characteristics represented by a median, interquartile range, and frequency distribution. The
two groups were compared using the chi-square test for categorical variables and the MannWhitney test for numerical variables. In the latter case, the Kolmogorov-Smirnov test was
applied to verify data normality.
The response variable, adverse events to antiretroviral therapy, was categorized into “less
than four adverse events to antiretroviral therapy/four or more adverse events to antiretroviral
therapy”, given that four is the median of events observed among adults in the examined
population, and also the cutoff defined in other Brazilian studies that analyzed adverse events
in people living with HIV17,22. Univariate analysis, with results expressed as odds ratios (OR) and
their respective confidence intervals (CI 95%), was performed to estimate the association
between sociodemographic, pharmacotherapeutic, and clinical characteristics (explanatory
variables) with the occurrence of four or more adverse events to antiretroviral therapy
(response variable). Multivariate analysis was carried out using multiple logistic regression and
was based on a step-by-step variable withdrawal, from an initial model in which all the variables
that showed an association with p <0.20 in univariate analysis were inserted. The final model
kept only the variables that remained associated with the response variable with a level of
significance p <0.05. Analyses were run using the SPSS® version 19.0 program.

Ethics statement
The study was approved by the Human Research Ethics Committee of the University of São
João del-Rei, Central-West Dona Lindu Campus, as per CAAE 41775015.3.0000.5545. All
patients included in the study were invited to sign the free and informed consent term.

RESULTS
Regarding the patients eligible for the present study (n = 450), 84.0% (n = 378) were adults,
while 16.0% (n = 72) were elderly (Figure 1).

Figure 1. Flowchart representing the examined population
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Among the 108 patients included in the present study (n = 54 adults and n = 54 elderly),
adults had a median age of 41 years (IQR 25%: 36 ; IQR 75%: 45), whereas the median age of
the elderly was 63 years (IQR 25%: 60 ; IQR 75%: 68). There was a predominance of men in the
adult group (61.1%) and of women in the elderly group (57.4%). Statistically significant
differences (p <0.05) were observed in comparing adults and elderly regarding the variables
skin color or tone, level of education, presence of four or more adverse events to the current
antiretroviral therapy, receipt of guidance on adverse events to the current antiretroviral
therapy, adherence to the current antiretroviral therapy, and polypharmacy (Table 1).

Table 1. Sociodemographic, pharmacotherapeutic, and clinical characteristics of adults and elderly living
with HIV (n = 108), Divinópolis, Minas Gerais, Brazil (2016-2017)
VARIABLES
SOCIODEMOGRAPHIC
Gender
Male
Female
Skin color or tone
White
Non-white
Level of education
< 8 years
≥ 8 years
PHARMACOTHERAPEUTIC
Current antirretroviral therapy
AZT + 3TC / EFV
TDF + 3TC + EFV
Presence of at least one adverse event to the
current antiretroviral therapy
No
Yes
Presence of four or more adverse events to
the current antiretroviral therapy
No
Yes
Receipt of guidance on adverse events to the
current antiretroviral therapy
No
Yes
Change of previous antiretroviral therapy
because of intolerance to the adverse events
No
Yes
Adherence to the current antirretroviral
therapy
Non-adherent
Adherent
Polypharmacy
Less than five drugs
Five or more drugs
CLINICAL
Current T CD4+ lymphocytes
< 500 (cells/μL)
≥ 500 (cells/μL)
Current viral load
Detectable
Undetectable

TOTAL
(n = 108)
N
%

ADULTS
(n = 54)
N
%

ELDERLY
(n = 54)
N
%

56
52

51.9
48.1

33
21

61.1
38.9

23
31

42.6
57.4

0.054

34
74

31.5
68.5

23
31

42.6
57.4

11
43

20.4
79.6

0.013*

66
42

61.1
38.9

26
28

48.1
51.9

40
14

74.1
25.9

0.006*

50
58

46.3
53.7

25
29

46.3
53.7

25
29

46.3
53.7

1.000

8
100

7.4
92.6

3
51

5.6
94.4

5
49

9.3
90.7

0.462

63
45

58.3
41.7

25
29

46.3
53.7

38
16

70.4
29.6

0.011*

68
40

63.0
37.0

28
26

51.9
48.1

40
14

74.1
25.9

0.017*

100
8

92.6
7.4

52
2

96.3
3.7

48
6

88.9
11.1

0.142

39
69

36.1
63.9

25
29

46.3
53.7

14
40

25.9
74.1

0.028*

76
32

70.4
29.6

50
4

92.6
7.4

26
28

48.1
51.9

0.000*

39
69

36.1
63.9

16
38

29.6
70.4

23
31

42.6
57.4

0.161

9
99

8.3
91.7

7
47

13.0
87.0

2
52

3.7
96.3

0.082

p-value

AZT zidovudine, EFV efavirenz, TDF tenofovir, 3TC lamivudine. * p < 0.05. Statistics: Chi-square.
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Regarding the investigation of adverse events to antiretroviral therapy through self-reports
in interviews, information in medical records and changes in laboratory tests, a prevalence of
adverse events of 92.6% in the study population stands out (Table 1). The median number of
adverse events was four (IQR 25%: 2 ; IQR 75%: 5) and two (IQR 25%: 2 ; IQR 75%: 4),
respectively, among adults and elderly (p <0.05). Additionally, 340 adverse events were
identified, among which nightmares (15.0%) and vertigo (13.5%) were the most frequent
(Table 2). Causality analysis using the Naranjo Algorithm21 indicated that 96.2% (n = 327) of
the adverse events identified in the study were classified as possible and 3.8% (n = 13) as
probable, with no adverse event classified as doubtful or definite.

Table 2. Frequency of adverse events to antiretroviral therapy in adults and elderly living with HIV (n =
108), Divinópolis, Minas Gerais, Brazil (2016-2017)
ADULTS
N
%

ELDERLY
N
%

15.0

33

16.8

18

12.5

46

13.5

23

11.7

23

16.0

Hallucination

24

7.1

16

8.2

8

5.5

Diarrhea

24

7.1

13

6.6

11

7.6

Vomiting

24

7.1

14

7.1

10

6.9

Nausea

23

6.8

14

7.1

9

6.3

Headache

21

6.2

16

8.2

5

3.5

Insomnia

18

5.3

7

3.6

11

7.6

Gastralgia/heartburn

12

3.5

8

4.1

4

2.8

Tiredness

10

2.9

6

3.1

4

2.8

Skin rash

3

0.9

3

1.5

0

0.0

Fever

1

0.3

1

0.5

0

0.0

Others

28

8.2

18

9.2

10

6.9

Laboratory tests and medical records
Dyslipidemia

24

7.1

11

5.6

13

9.0

Hepatotoxicity

11

3.2

6

3.1

5

3.5

Bone marrow suppression

11

3.2

5

2.6

6

4.2

Nephrotoxicity

5

1.5

1

0.5

4

2.8

Diabetes mellitus

2

0.6

1

0.5

1

0.7

Lipodystrophy

2

0.6

0

0.0

2

1.4

340

100.0

196

100.0

144

100.0

ADVERSE EVENTS

TOTAL
N

%

Self-reports and medical records
Nightmares

51

Vertigo

Total
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In the univariate analysis, a significant association was observed between age and
occurrence of adverse events to antiretroviral therapy, in which the elderly were associated
with a reduced chance of having four or more adverse events (OR = 0.363; CI 95% = 0.1640.801). Furthermore, the receipt of guidance on adverse events to the current antiretroviral
therapy was significantly associated with the presence of four or more adverse events (OR =
4.789; CI 95% = 2.071-11.075) (Table 3).
Posteriorly, it was found in the final multivariate analysis model, that receipt of guidance
on adverse events to the current antiretroviral therapy was the only variable significantly
associated with the presence of four or more adverse events (OR = 4.183; CI 95% = 1.7759.855) (Table 4).

Table 3. Univariate analysis of the association between sociodemographic, pharmacotherapeutic, and
clinical characteristics and the presence of four or more adverse events to antiretroviral therapy in adults
and elderly living with HIV (n = 108), Divinópolis, Minas Gerais, Brazil (2016-2017)
VARIABLES

TOTAL

ADEs ≥ 4

(n = 108)

(n = 45)

OR (CI 95%)

N

%

pvalue

SOCIODEMOGRAPHIC
Age
Adult

54

29

64.4

1

Elderly

54

16

35.6

0.363 (0.164 – 0.801)

Male

56

23

51.1

1

Female

52

22

48.9

1.052 (0.489 – 2.262)

White

34

15

33.3

1

Non-white

74

30

66.7

0.864 (0.380 – 1.962)

< 8 years

66

25

55.6

1

≥ 8 years

42

20

44.4

1.491 (0.681 – 3.264)

AZT + 3TC / EFV

50

16

35.6

1

TDF + 3TC + EFV

58

29

64.4

2.125 (0.968 – 4.664)

No

68

19

42.2

1

Yes

40

26

57.8

4.789 (2.071 –
11.075)

0.012*

Gender
0.896

Skin color or tone
0.726

Level of education
0.318

PHARMACOTHERAPEU
TIC
Current antiretroviral
therapy
0.060*
*

Receipt of guidance
on adverse events to
the current
antiretroviral therapy
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Table 3. Continued...
VARIABLES

TOTAL

ADEs ≥ 4

(n = 108)

(n = 45)

OR (CI 95%)

N

%

pvalue

Change of previous
antiretroviral therapy
because of
intolerance to the
adverse events
No

100

42

93.3

1

Yes

8

3

6.7

0.829 (0.188 – 3.660)

Non-adherent

39

21

46.7

1

Adherent

69

24

53.3

0.457 (0.205 – 1.019)

Less than five drugs

76

36

80.0

1

Five or more drugs

32

9

20.0

0.435 (0.178 – 1.061)

< 500 (cells/μL)

39

13

28.9

1

≥ 500 (cells/μL)

69

32

71.1

1.730 (0.764 – 3.915)

Detectable

9

5

11.1

1

Undetectable

99

40

88.9

0.542 (0.137 – 2.144)

0.804

Adherence to the
current antiretroviral
therapy
0.055*
*

Polypharmacy
0.067*
*

CLINICAL
Current T CD4+
lymphocytes
0.189*
*

Current viral load
0.383

AZT zidovudine, EFV efavirenz, TDF tenofovir, 3TC lamivudine. * p < 0.05. ** p < 0.20. Statistics: Odds ratio (OR).

Table 4. Multivariate analysis of the association between sociodemographic, pharmacotherapeutic, and
clinical characteristics and the presence of four or more adverse events to antiretroviral therapy in adults
and elderly living with HIV (n = 108), Divinópolis, Minas Gerais, Brazil (2016-2017)
VARIABLES

TOTAL

ADEs ≥ 4

(n = 108)

(n = 45)
N

%

FINAL MODEL
OR (CI 95%)

p-value

SOCIODEMOGRAPHIC
Age
Adult

54

29

64.4

1

Elderly

54

16

35.6

0.457 (0.197 – 1.060)

0.068

PHARMACOTHERAPEUTIC
Current antiretroviral
therapy
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Table 4. Continued...
VARIABLES

TOTAL

ADEs ≥ 4

(n = 108)

(n = 45)
N

%

FINAL MODEL
OR (CI 95%)

AZT + 3TC / EFV

50

16

35.6

TDF + 3TC + EFV

58

29

64.4

No

68

19

42.2

1

Yes

40

26

57.8

4.183 (1.775 – 9.855)

Non-adherent

39

21

46.7

Adherent

69

24

53.3

Less than five drugs

76

36

80.0

Five or more drugs

32

9

20.0

< 500 (cells/μL)

39

13

28.9

≥ 500 (cells/μL)

69

32

71.1

-

p-value

-

Receipt of guidance on
adverse events to the
current antiretroviral
therapy
0.001*

Adherence to the current
antiretroviral therapy
-

-

Polypharmacy
-

-

CLINICAL
Current T CD4+
lymphocytes
-

-

AZT zidovudine, EFV efavirenz, TDF tenofovir, 3TC lamivudine. * p < 0.05. Statistics: Odds ratio (OR).

DISCUSSION
According to the authors’ knowledge, the present study is the first designed specifically to
compare adverse events to antiretroviral therapy experienced by adults and elderly. These
events represent a challenge in clinical practice, because they result in significant damages
that can contribute to treatment failure. In this context, the relevance of the studies that
provide detailed information on adverse events stands out, and consequently, help obtain
satisfactory therapeutic results for people living with HIV23.
The results showed a high prevalence of adverse events to antiretroviral therapy in the
study population. Approximately 92.6% of the patients had at least one adverse events, a
number similar to the rate of 92.2% reported in a study that examined the incidence of
adverse events in Brazilian patients under antiretroviral therapy22. According to Margolis et al.
(2014)24, patients undergoing antiretroviral therapy are at a higher risk of having adverse
events because of the complexity of the therapeutic plans, which usually include three or
more drugs from different classes.
Regarding the association between age and occurrence of adverse events, univariate
analysis revealed a significant association, where elderly had fewer chances to develop four
or more adverse events when compared to adults (OR = 0.363 ; CI 95% = 0.164-0.801). This
outcome disagrees with those reported in other studies involving patients in antiretroviral
therapy, which showed a higher frequency of adverse events among elderly10,11.
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In the present study, adults reported receiving more guidance over adverse events than
the elderly (p <0.05) and, therefore, it is believed that the unexpected lower prevalence of
adverse events reported by the elderly population was underestimated due to lack of
knowledge. The results obtained in the multivariate analysis evidenced the loss of the
previously described association (OR = 0.457; CI 95% = 0.197-1.060), maintaining exactly the
association between the receipt of guidance on adverse events and the presence of four or
more adverse events (OR = 4.183 ; CI 95% = 1.775-9.855). Therefore, it is probable that the
receipt of guidance on adverse events caused differences in the patients' perception in this
regard, and consequently influenced the number of adverse events observed in the study,
given that most of the events were obtained through self-report.
In this aspect, it is noted that only 37.0% of patients reported receipt guidance on adverse
events, a result that differs from a recent study conducted with patients on antiretroviral
therapy, in which 99.0% were advised and reported to have knowledge regarding adverse
events caused by the medications25. According to Jose et al.26, knowledge of undesirable
effects inherent to the use of medication is essential so patients more easily identify adverse
events and know the best conduct to be adopted when they experience these effects,
contributing to greater safety throughout the treatment.
Professionals such as pharmacists and physicians must promote discussions about
adverse events with their patients to increase their knowledge regarding the medications in
use, and consequently, prevent treatment discontinuity and other problems related to
pharmacotherapy. To establish effective communication regarding adverse events,
professionals may provide information about the risk-benefit relationship of the medications
and the most common and dangerous events27. Pharmaceutical care results in an
improvement in treatment quality and reduces the risks and increases the safety during the
use of medications28, and therefore, the implementation of services for pharmaceutical care
in the institution under study, as well as a greater attention and provision of guidance to
patients undergoing treatment, which becomes indispensable to minimize the occurrence of
adverse events and optimize therapeutic results29.
It is important to emphasize that a low level of education was observed among the patients,
being that 61.1% had eight years or less of education. There is evidence that people with a
lower level of education show a greater difficulty to attribute undesirable effects to the use of
medications22. This fact corroborates the results of a study which aimed to evaluate the
knowledge regarding antiretroviral therapy in which patients with more information about
adverse events presented a higher level of education30.
Another notable finding was the considerable number of patients who reported nonadherence to antiretroviral therapy (36.1%). The literature points out an important
relationship between the occurrence of adverse events and non-adherence of patients to the
treatment, a scenario that is well represented in a systematic review that demonstrated the
decrease in adherence resulting from adverse events to antiretroviral therapy in most
included studies31.
Negative outcomes of non-adherence to antiretroviral therapy include viral resistance and
the consequent increase in viral load, risk of viral transmission, risk of progression of the
disease, and mortality of infected people, which shows the need for intervention of healthcare
professionals to optimize adherence to the treatment32,33. The development of a bond
between healthcare professionals and patients is fundamental to making adherence possible
and reducing the chances of treatment withdrawal34.
A possible limitation of the present study is the use of self-reports as one of the methods
to determine the occurrence of adverse events. Self-reports are a primary source suitable for
obtaining information on patients, but are susceptible to attention, memory, and convenience
conditions, among others35,36. In this context, the determination of the occurrence of adverse
events by examining information available in medical records is also considered a limitation,
given that they are secondary sources that usually show limited data. In Brazil, the absence of
essential elements in the medical records is very common, because although the frequent
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registration of information about the assistance provided to patients is a practice regulated
by the government, it is usually seen by health professionals as a bureaucratic process, which
directly interferes with the quality of the available data37.
In order to minimize the information bias related to the measurement of adverse events
through self-report and medical records, the investigation of adverse events through the
evaluation of laboratory tests was also carried out, which is an objective measure to obtain
the data. Furthermore, the analysis of causality is generically uncertain with data with a crosssectional nature, and therefore, future longitudinal studies would help to strengthen claims
of causality regarding adverse events to antiretroviral therapy. In order to strengthen the
study's results, a causality analysis of adverse events was performed using the Naranjo
Algorithm21.
Although the association between age and the occurrence of adverse events has become
non-significant in the final multivariate analysis model, it is important to highlight that the
contribution of the present study, far beyond the discussion of adverse events in adults,
points out the elderly as a target public for analysis and comprehension of adverse events to
antiretroviral therapy. The elderly population is highly susceptible to medication effects, and
therefore require special care, which shows that studying the occurrence of adverse events in
patients from this age group is fundamental38. Another relevant characteristic of the present
study is the inclusion of people aged 60 years or older, the age group that actually represents
the elderly population39,40. This is not common in other studies involving elderly with HIV, in
which the presence of divergences regarding the age group to which these patients belong is
noted41-43.

CONCLUSION
The results of this study demonstrate that adverse events to antiretroviral therapy were
present in a considerable portion of the study population (92.6%). In the initial univariate
analysis, factors such receipt of guidance on adverse events and age were associated with a
higher occurrence of adverse events to antiretroviral therapy. Contrary to expectations, the
elderly were considered less susceptible to have adverse events when compared to adults.
However, the final multivariate analysis model revealed “receipt of guidance on adverse
events” as the only variable significantly associated with the presence of four or more adverse
events to antiretroviral therapy. This finding suggests a possible difference in perception of
adverse events between patients who received and those who did not receive guidance in this
regard, which indicates the importance of health professionals to provide specific information
to their patients regarding adverse events to antiretroviral therapy. Thus the patient can
understand the effects generated by the treatment and inform these professionals for the
notification of adverse events, in order to improve pharmacovigilance actions and promote
patient safety.
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