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Self-Reported Adverse Reactions Among Patients Initiating Antiretroviral Therapy in Brazil
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A cross-sectional analysiswas carried out to describe adver sereactionsto antiretroviral therapy (ART) reported by
HIV-infected patients initiating treatment at two public health AIDS referral centersin Belo Horizonte, Brazil,
2001-2003 and to verify their association with selected variables. Adver sereactions were obtained through interview
at the first follow-up visit (first month) after the antiretroviral prescription. Socio-demographic and behavioral
variablesrelated to ART were obtained from baseline and follow-up interviews and clinical variables from medical
charts. Patients with four or more reactions were compared to those with less than four. Odds ratio with 95%
confidence interval were estimated using logistic regression model for both univariate and multivariate analyses.
At least one adver sereaction wasreported by 92.2% of the participantswhile56.2% reported four or moredifferent
reactions. Antiretroviral regimens including indinavir/ritonavir, irregular use of antiretrovirals and switch in
regimens wer e independently associated with four or more adver sereactions (OR=7.92, 5.73 and 2.03, respectively).
The initial period of ARV treatment is crucial and patients” perception of adverse reactions should be carefully
taken into account. Strategies for monitoring and management of adver sereactionsincluding the choice of regimens
and the prevention of irregular ART should be developed in AIDS/HIV referral centersin Brazil to promote better

adherence to antiretroviral therapy.
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Antiretroviral therapy (ART) has markedly changed the
pattern of infection by the human immunodeficiency virus
(HI1V) and the acquired immunodeficiency syndrome (AIDS).
Current ART regimens are capable of reducing viral load to
undetectable levels with a consequent increase in
lymphocyte T-CD4+ counts and a substantial reduction in
HIV-associated morbidity and mortality [1]. In spiteof ART
benefits, adverse reactionsto these drugs have been pointed
to as one of the main reasons for discontinuation and non-
adherenceto ART [2-10].

The occurrence of adverse reactions has been described
as being high, especially at the beginning of ART, when
patients not only recognize them, but also ascribe these
undesirable effectsto antiretroviral use[4,9,11]. Self-reported
adverse reactions by HIV-infected patients have been
employed by several authors. They have usually been defined
assingle symptoms (e.g. nausea, diarrhea), according to their
intensity, aswell asthe report of their absolute number [12,13].
Additionally, female [12,14,15] patients given ritonavir
compared to other protease inhibitors (PI) [12,14], older
patients, hemophiliacs, individuals with hepatitis [14] and
immunosuppressed patients receiving nucleoside reverse
transcriptaseinhibitor (NRTI) [13], haveall beenidentified as
being at increased risk for adverse reactionsto ART.
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Morerecently, results of aprospective study on adherence
toinitial ART carried out by our group [2] have demonstrated
that patients reporting higher number of adverse reactionsto
ART aremorelikely to be non-adherent totheir ART regimens.
This indicates that adverse reactions can interfere with the
everyday activitiesof patients, thereby leading to interruption
of treatment aswell as switchesin the prescribed regimens.

To our knowledge, there has been no published data
regarding self-reported adverse reactionsto antiretrovirals at
the beginning of therapy in Brazil, where ART isuniversally
availableat publicAlDSreferral centers. Thus, our objective
wasto further explorethe occurrence of adversereactionsto
ART in the first month of treatment, self-reported by HIV-
infected patients. In addition, we assessed whether socio-
demographic, behavioral, clinical and variablesrelated toART
use were associated to number of different types of adverse
reactions.

Materialsand M ethods
Population

This study included participants of a concurrent
prospective study on adherence to ART carried out in two
AIDS/HIV public AIDS referral centers in Belo Horizonte,
Brazil: Orestes Diniz Training and Reference Center (CTR)
from Belo Horizonte City Health Department/Federal University
of Minas Geraisand Eduardo de Menezes Hospital (HEM)
from Minas Gerais State Heal th Foundation, from 2001 to 2003
[2].Briefly, recruitment criteriaweredocumented HIV positive
status, at least 18 years of age and to have never been treated
with ART. Participation in the study was voluntary and written
informed consent was obtained from all patients. The project
was submitted and approved by the Ethical Research
Committee of the Federal University of Minas Gerais (ETIC
106/99).
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Participantswereinterviewed at baseline and followed-up
for up to ten months following their first ART prescription.
Standardized interviews were performed at baseline and at
the 1%, 4" and 7" month of follow-up while medical records
were reviewed for al patients in the first year of treatment
withthesedrugs. For the current analysisweonly considered
thefirst follow-up visit.

Definition of Outcome and Exposure Variables
Adverse Reactions

In this analysis, adverse reaction refers to any effect or
undesirable symptom reported by the patients at the first
follow-up interview, perceived as potentially resulted from
ART use. During theinterview, astructured and standardized
guestionnaire was used to collect information on
gastrointestinal (changein taste, diarrhea, heartburn/stomach
pain, nausea, vomiting, sore month), neurological (dizziness,
hallucination, headache, insomnia, nightmares), dermatological
(allergy), anemia, fatigue, fever and other freely reported
reactions. Patients were specifically asked if they had
experienced each one of these. This way, the outcome of
interest wasthe number of different types of adversereactions
which had occurred at least once since they had initiated
ART. To determinetheir degree of severity, patientsanswered
for the occurrence of switches in the ART regime due to
adverse reactions. To supplement this information, medical
charts were examined for cases of hospitalization or death
associated with adverse reactions.

Exposure Variables

Socio-demographic (age, gender, race, marital status,
schooling, individual incomeinthe last month and inthe prior
six months before the interview, and health insurance), and
behavioral variables (alcohol use, ever useof illicit drugsand
current cigarette smoking) were obtained at basglineinterview.
Variablesregarding ART (regimen, switch and irregular use)
werecollected inthefirst follow-up interview whereasclinical
variables(clinical initial staging, initial lymphocyte T-CD4+
count, viral load, AIDS-related and non-AlDS-related
diagnoses registered before the first ART prescription,
hospitalization between the first ART prescription and the
first follow-upinterview and possible source of HIV infection)
were obtained from medical charts. Irregular ART use was
defined as at least one day without taking a specific
antiretroviral or one missed daily dose and concomitant use
of drugsother than antiretroviralswhileclinical classification
was assessed according to CDC, 1992[16].

Statistical Analysis

Descriptive analysis of participants and adverse reactions
were carried out. Overall occurrence of adverse reactionswas
considered as prevalent cases and was defined as the number
of patients who reported at least one type of adverse reaction
between baseline and first follow-up interview divided by
number of patientswho returned for thefirst follow-upinterview.

L ogistic regression was employed for both univariate and
multivariate analyses. Median number of different types of
adverse reactionswas considered asthe cut-off point. Patients
who reported four or more types of reactions were compared
to those who reported less than four. The strength of the
associations between adverse reactions and selected
exploratory variables was estimated by the odds ratio (OR)
with 95% confidence interval. The independent effect of
selected variables on adverse reactions was assessed by
logistic multivariate analysis. Variablesincluded intheinitial
model consisted of those statistically associated with adverse
reactionsto ART inthe univariate analysis (p<0.20) and those
with clinical and/or epidemiological relevance. Modeling
started with all variables followed by sequential deletion to
assess the statistical significance of each one, remaining in
the final model only those with a p value of less than 0.05.
Likelihood ratio test was used to compare models and the
goodness-of-fit of was assessed by Hosmer-Lemeshow test
[17]. In view of the large number of missing data, viral load
and lymphocyte T-CD4+ were assessed as dummy variabl es.

Results
Descriptive Analysis

Among 406 patients enrolled in the study from 2001 to
2003, 361 (88.9%) returned for the first follow-up interview
when adverse reaction data were collected. There were no
statistically significant differences concerning socio-
demographic variablesand ART regimen prescribed between
those participants and those lost to follow-up (p>0.05).

The time between baseline and the first follow-up
interview ranged from 12 to 248 days, with an average of 43
days (median=29 days). At | east one different type of adverse
reaction was reported by 333 (92.2%) patients, while 203
(56.2%) reported four or more different types of adverse
reactions. The average number of adverse reactions did not
differ between patients who returned for the 1st follow-up
interview prior to or after 60 daysfollowing basdineinterview
(Student’stest t=1.04; p=0.3). In addition, only three patients
returned after eight months. Likewise, the pattern of adverse
reactions observed did not differ between these patients.

Table 1 presentsthe pattern of adverse reactions reported
by patients. In general, gastrointestinal events were reported
more often, nausea being one of the most frequent adverse
reaction, which wasalso commonto al ART regimens. More
drug-specific adverse reactions comprised those of the central
nervous system (e.g. insomnia, nightmares and dizziness)
associated with regimens including efavirenz (EFZ). These
events are known to occur during thefirst few daysto weeks
after initiating treatment [11].

Sacio-demographic and behavioral variablesindicated that
41.8% of the participantswere over 35 yearsold, 45.2% were
females, 60.9% weresingle, 65.5% had < 8 years of schooling,
only 22.6% had health insurance and 63.4% had individual
income< 1 minimum wagein thelast month (US$80.00). This
issimilar to Brazilian AIDS cases reported to the Ministry of
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Table 1. Distribution of adverse reactionsreported by HIV-infected patientsafter initiation of antiretroviral therapy according to
the total number of events and regimens prescribed

Adver sereactions

Antiretroviral regimen™

N (%) Monao/Dual NVP BZ DV,IDV/RTV,LPV/IRTV NFV

(n=361) (n=28) (n=63) (n=105) | (n=42) (n=123)
Allergy 183 36 159 248 26.2 146
Anemia 89 143 79 38 48 138
Changein taste R7 143 302 25 524 A2
Diarrhea 32 71 111 152 357 65.0
Dizziness 22 143 22 305 214 171
Fatigue 36.3 357 307 25 31 390
Fever 125 36 95 16.2 143 122
Hallucination 11.9 71 79 219 95 73
Headache 332 179 349 25 429 A2
Heartburn/ 0.1 21 44 333 %8 374

stomach pain

Insomnia 21 214 22 27 357 293
Nausea 512 21 635 438 595 529
Nightmares 22 143 95 410 16.7 16.3
Sore mouth 161 36 159 16.2 167 187
\omiting 360 214 429 238 %8 398
Other 319 107 206 26.7 33 187

“Frequencies refer to the total number of patients (n=361). Most common adverse reactions are highlighted in bold type for each group.
“Frequencies refer to regimens which included: Mono/dual: AZT=zidovudine/ AZT combinations with ddi=didnosine or 3TC=lamivudine;
NV P=nevirapine; EFZ=efavirenz; IDV=indinavir, IDV/RTV=ritonavir or RTV/LPV=lopinavir combinations, NFV=nelfinavir.

Table 2. Distribution of socio-demographic, behavioral and
clinical variables, Belo Horizonte- Brazil, 2001-2003 (n=361)

Variables N (%)?
Socio-demographic
Age (> 35years) 151 (418
Gender (female) 163 (45.2)
Marital status (single) 220 (60.9)
Schooling (< 8 years) 235 (65.5)
Individual income (< 1 MW, last month)? 227 (634)
Health insurance 78 (21.6)
Race (non-white) 267 (79.9)
Behaviora
Alcohol (ever use) 307 (88.2)
Ilicit drugs (ever use) 9 (26.1)
Current smoking 119 (34.2)
Source of infection
Heterosexual 262 (72.6)
MSM?3 64 (17.7)
Transfusion 18 (5.0
Injecting drug use 12 (33
Other/missing 5 (149
Clinica/ART
ART switch 41 (114
According to ART regimens*
Mono/Dual 12 (293
NVP 5 (122
BEFZ 6 (14.6)

Table 2. (continued)

IDV,IDV/RTV,LPVIRTV
NRV

Irregular ART use

According to ART regimens®

Mono/Dual
NVP
EFZ
IDV,IDV/RTV,LPVIRTV
NRV

Concomitant use of other drugs

Initial clinical staging®(B/C)

7 (17)
11 (268)
161 (44.6)

16 (9.9)
%5 (155)
50 (3L0)
2 (137)
48 (298)
19 (533)
174 (50.4)

CD4+ lymphocytes count (cells'/mm?)

>500

200-500

<200
Vird load (copies/mL)

>85,000

AlIDS-related diagnoses’
Non-AlDS-related diagnoses’
Hospitalization®

28 (9.1)
113 (366)
168 (54.4)

D (253
71 (205)
116 (334)
% (103

Missing values were excluded. 2MW: minimum wage=US$ 80.00. SMen
who had sex with other men. “In relation to the total number of switches
(n=41). ®In relation to the total number of irregular ART use reporting
(n=161). %According to CDC Classification System, 1992: category
A=asymptomatic HIV infection, persistent generalized lymphadenopathy
or acute HIV infection, B=symptomatic, not A or C conditions; C=AIDS-
indicator. ‘Before the first ART prescription. ®Between the first ART
prescription and the first follow-up interview.
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Health [18]. In addition, most participants were non-white,
reported alcohol use and had heterosexual contact as a
possible source of HIV exposure (Table 2).

All prescriptions followed Brazilian National Guidelines
with twenty-two different initial ART regimens. Mono or dual
therapy with zidovudine (AZT) was used by 28 (7.8%)
patients, mostly for prophylaxisof vertical transmission. Triple
regimens containing two nucleoside reverse transcriptase
inhibitors (NRTI) plus one non-nucleoside reverse
transcriptase inhibitor (NNRTI) (n=168) or two NRTIs plus
one proteaseinhibitor (Pl) (n=148) were prescribed to 87.5%
of the patients, whereas only 17 (4.7%) received quadruple
therapy, including two NRTIs plus two | Ps. Combinations of
AZT and lamivudine (3TC) were the most commonly
prescribed and the main regimen combinations were AZT +
3TC+efavirenz (EFZ) (25.2%); AZT + 3TC+ ndfinavir (NFV)
(24.1%) and AZT + 3TC + nevirapine (NVP) (14.4%). Equiva ent
proportions of patients (53.3%) concomitantly used drugs
other than antiretrovirals. Approximately, half of the
participants were symptomatic or had AIDS-indicator
conditions and had lymphocyte counts < 200 cells'mm?,
whereas 25.3% had vira |oad > 85,000 copies/mL.

Of those patientswho had their ART regimen switched (n=41),
23 (56.1%0) ascribed the change in regimen to the occurrence of
adverse reactions to ART, whereas 23.0% of those reporting
irregular ART use (i.e. at least one day without taking a specific
antiretroviral or one missed daily dose) associated this with
adverse reactions. Although ART switching and irregular ART
occurred morefrequently with someART regimens, statistically
significant differences could not be detected.

The pattern of adverse reactionsreported by patientswho
switched or used their ART regimens irregularly was very
similar. However, patientswere not always ableto ascribe the
switches or irregular ART use to a specific adverse reaction,
but to attribute them to a pool of events, which they had
experienced after initiating treatment. Approximately 10% of
patients had at | east one hospital admission during the period,
however, none were associated with adverse reactions.
Similarly, no adverse reaction leading to death was found in
themedical records. Thisindicatesthat only mildto moderate
adverse reactions during the initial treatment with
antiretrovirals were experienced by this population.

Univariate and Multivariate Analyses

Tables 3 and 4 present the results of the univariate and
multivariate analyses, respectively. Single patients, those
without hospitalization, with lower CD4+ cell count, with more
complex ART regimens as well as those with ART switch or
irregular ART use presented ahigher proportion of four or more
different types of adverse reactions (p<0.20) in the univariate
analysis. However, only ART regimens, switch in regimens or
irregular ART use were independently associated with four or
more adverse reactions (p < 0.05). It should be noted the dose-
response trend shown for type of regimens with a higher risk
for those with more complex ones (IDV, IDV/RTV, LPV/RTV

containing regimens). Finally, goodness-of -fit of thefinal model
was satisfactory (Hosmer-Lemeshow test =4.73; p=0.58) [ 17].

Discussion

Our analysis indicated a high proportion of patients
reporting at least one (92.2%) or four or more different types
of adverse reaction (56.2%) in the initial period of ART.
Consistent with other publications, most reactionswere acute
and typical symptomsduetoinitial treatment with these drugs
while the most frequently reported adverse reactions
consisted of gastrointestina effects [4,8]. Generally, these
effects cause great discomfort, and therefore can be easily
perceived and reported by patients given ART. In addition, it
should be noted that all reported reactions were mild to
moderate.

Few observational studies have investigated the
associ ation between socio-demographic variablesand adverse
reactions to ART. Indeed, in our analysis adverse reactions
were not independently associated with any of thesevariables.
Similarly, clinical variables did not seem to influence the
adverse reactions to the initial ART, with exception of
hospitalization, which did not remain in the multivariate model.
Therewasan increased proportion of reported regimen switch
as aresult of adverse reactions to ART. In fact, as patients
wereoninitial ART, switcheswere morelikely to occur dueto
adverse reactions than therapeutic failure. In addition, the
frequency of irregular ART usewas considerable, with 23% of
the patients attributing it to adverse reactions. The patients
perception of adverse reactions can potentially contribute to
non-adherence and discontinuation of thetreatment. As noted
by other authors[18,19], thedifficulty of HIV-infected patients
in adhering to ART or other drugs may be related to adverse
reactions, often causing treatment to beinterrupted by medical
recommendation or patient’sdecision. Thesefindings confirm
the results from our previous publication which indicated
adverse reactions as one of the key elements contributing for
non-adherence[2].

As expected, the frequency of adverse reactions was
different according to the given ART regimen. At the time
these regimens were prescribed, they were considered
preferable for the treatment of HIV-positive adults and
adol escents, according to Brazilian National AIDS Program
Guidelines [20]. For that reason, a greater proportion of
regimensincluding associationsof AZT/3TC, EFZ, NFV and
NV P was observed.

Potential limitations inherent to the study design are loss
to follow-up and different times of observation between
patients’ basdlinevisit and their 13 follow-up visit. Asindicated,
no statistically significant difference was observed between
participant and those lost to follow-up regarding selected
variables, and thereforeit should not have interfered with the
interpretation of our findings. Different time spans may have
influenced the number of adversereactionsreported. We have
assessed this by checking the pattern of adverse reactions
experiencing by patientswith longer period of return. Indeed,
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Table 3. Univariate analysis for comparison of selected variables and adverse reactions to ART, Belo Horizonte - Brazil,

2001-2003

Variables Total Adver sereactions OR (95% CI)* pvalue
N* (=4)?

Socio-demographic

Age
> 35yearsold 151 8 (55.0) 10 0.68
<35yearsold 210 120 (57.1) 0.92(0.60-1.40)

Gender
Male 198 110 (55.6) 10 0.77
Femde 163 B (57.) 1.06(0.70-1.61)

Race
Non-white 27 152 (56.9) 10 0.76
White 0 24 (550) 1.08(0.65-1.79)

Marital status
Non-single 220 130 (59.1) 10 017*
Single M 73 (518) 1.34(0.88-2.06)

Schooling
<8years 25 132 (562 10 0.9
> 8years 124 70 (565) 0.98(0.64-1.53)

Individual income

(£1 MW, last month)*
Yes 27 127 (560 10 092
No 131 74 (555) 0.98(0.63-1.51)

Health insurance
No 233 157 (55.5) 10 058
Yes 78 46 (59.0) 0.87(0.52-1.44)

Behaviora

Current smoking
Yes 118 131 (570 10 0.86
No 230 66 (55.9) 0.96(0.61-1.05)

Alcohol (ever use)
No 1 23 (56.)) 10 094
Yes 07 147 (56.7) 1.02(0.53-1.97)

Ilicit drugs (ever use)
No 7 144 (56.0) 10 071
Yes a 53 (58.2) 1.09(0.67-1.78)

Clinica/ART

ART Regimen®
Mono/dua 2 1 (393 10
NVP 63 R (50.8) 1.60(0.65- 3.94) 031
EFZ 105 60 (57.)) 2.06(0.88- 4.83) 0.10*
NFV 123 70 (56.9) 204(0.88- 4.72) 0.10*
IDVIDV/RTV,LPVIRTV &2 30 (714) 3.86(1.40 -10.62) 0.01*

Initia clinical staging®
A 171 R (539 10 031
B/C 174 103 (59.2) 1.26 (0.81-1.91)

CD4+ lymphocytes (cellsmm?)
>500 2 10 (35.7) 10
200-500 13 64 (56.6) 2.35(1.00-5.54) 0.05*
<200 168 97 (57.7) 2.46(1.07-5.65) 0.03*
Missing 52 R (615) 2.88(1.11-7.48) 0.03*
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Table 3. (continued)
Variables Tﬁ‘f" Adversereactions o gs04 ci)e p-value
(24)
Vira load (copies/mL)
<85,000 148 80 (4.1 10
>85,000 D 52 (57.8) 1.16(0.69-1.97) 057
Missing 123 71 (57.7) 1.16(0.72-1.88) 04
AlIDS-related diagnoses’
No 276 156 (56.5) 10 098
Yes 7 40 (56.3) 0.99(0.59-1.68)
Non-AlDS-related diagnoses’
No 231 1P (57.1) 10 073
Yes 116 64 (55.2) 0.92(0.59-1.45)
Hospitalization®
Yes H 24 (66.7) 10 0.18*
No 314 173 (55.1) 1.63(0.79-3.37)
ART switch
Yes 1 33 (805) 10 0.00*
No 320 170 (531) 3.64(1.63-8.12)
Irregular ART use
No 20 97 (485) 10 0.00*
Yes 161 106 (65.8) 204(1.33-3.19)
Concomitant use of other drugs
No 168 89 (530) 10 026
Yes 192 113 (589) 1.26(0.84-1.93)

Missing values were excluded. 2Number and proportion of patients reporting 4 or more adverse reactions. *Odds ratios
(OR) were obtained using logistic regression model. “MW: minimum wage=US$ 80.00. SART regimens: Mono/dual:
AZT=zidovudine/ AZT combinations with ddl=didnosine or 3TC=lamivudine; NV P=nevirapine; EFZ=efavirenz;
IDV=indinavir, IDV/RTV=ritonavir or RTV/LPV=lopinavir combinations; NFV=nelfinavir. According to CDC
Classification System, 1992: category A=asymptomatic HIV infection, persistent generalized lymphadenopathy or acute
HIV infection, B=symptomatic, not A or C conditions, C=AlDS-indicator. ‘Before the first ART prescription. ®Between
the first ART prescription and the first follow-up interview. * Statistically significant at a p value of less than 0.20.

Table4 - Final model of the multivariate analysisobtained for
the adverse reactions to ART among HIV-infected patients,
Belo Horizonte- Brazil, 2001-2003 (n=361)

Variables OR (95%CI)" p-value
ART regimen™
Mono/dua 10
NVP 3.65(1.26-10.61) 0.00
EFZ 4.63(1.67-12.83) 002
NPV 4.74(1.73-13.00) 0.00
IDV,IDV/RTV,LPVIRTV  7.92(2.47-25.37) 0.00
ART switch (yes) 5.73(2.16-3.18) 0.00
Irregular ART use (yes) 2.03(1.30-3.18) 000

“Risk categories are indicated in parenthesis. “*Odds ratios (OR) were
obtained using logistic regression modd. **ART regimens: Mono/dual:
AZT=zidovudine/AZT combinations with ddi=didnosine or
3TC=lamivudine; NV P=nevirapine; EFZ=efavirenz;, IDV=indinavir, IDV/
RTV=ritonavir or RTV/LPV=lopinavir combinations; NFV=nelfinavir.

they reported dightly higher number of adverse reactions on
average, but the differences were not statistically significant
and the degree of severity of their adverse reactions was also
similar. Caution should also be considered on the direction of

the associationsfound. Irregular use or switchin regimen are
more likely to be consegquences of adverse reactions.

Our study assessed adverse reactions occurring within
approximately thefirst 30 days of ART; aperiod during which
inherent symptomsof HIV related to altered immunity may be
present. Therefore, adverse reactions reported by patients
could be confounded with symptoms dueto HIV, not resulting
directly from ART. This could potentially lead to an
overestimation of this outcome. Nevertheless, although
causation of the adverse effects cannot be indisputably
determined, any undesired effect perceived by patients as
having been due to ART should be taken into account by
health professionals. The beginning of therapy is the period
during which adversereactions or undesirable symptomswill
likely, to alarge extent, contribute to non-adherence to ART.
We should also point out that, number of different types of
events may be a suitable way of expressing the effect of aset
of adverse reactions in the initial therapy, especially in
situationswhen only mild to moderate reactionsare observed,
as it is our case. Strategies, such as the establishment of
standardized protocolsfor acute and long-term effects of ART
should beimplemented in publicAIDS/HIV referral centersin
Brazil, aswell asbetter counseling and management of adverse
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reactions by health professionals. A more precise and
accurate assessment of adverse reactions by health
professionals can promote better adherence to these drugs,
facilitate an appropriate early ART switch in regimen. This
examination of adverse effects may also help health
professionals choose regimens better suited to the patients,
thereby preventingirregular ART use and the need for early
switchinregimens.
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