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Resumo
Objetivos: Como iniciar a terapia anti-retroviral é 

uma questão amplamente discutida no manejo de crianças 
infectadas pelo HIV. O objetivo deste estudo foi compa-
rar a efetividade da terapia dupla e tríplice em uma coorte 
de crianças infectadas pelo HIV.

Método: Este estudo foi realizado em um serviço de 
referência para assistência à criança infectada da Facul-
dade de Medicina da UFMG. Foram incluídas crianças 
que iniciaram o primeiro regime anti-retroviral entre ja-
neiro de 1998 e dezembro de 2000, com seguimento até 
dezembro de 2001. O evento final para análise foi a pri-
meira falha terapêutica ou óbito.

Resultados: Foram analisados 101 pacientes, sendo 
58 (57,4%) e 43 (42,6%) com terapia dupla e tríplice, 
respectivamente. Não houve diferença entre os grupos 
quanto ao sexo, idade, contagem de linfócitos CD4+ e 
carga viral basal. A média de duração da terapia dupla foi 
de 26,3 meses (IC95% 21,3-31,3) e da terapia tríplice, 
de 34,3 meses (IC95% 29,2-39,5%). Falha terapêutica 
ocorreu em 33 (56,9%) pacientes em terapia dupla e 11 
(25,6%) em terapia tríplice (log rank 5,03; p = 0,025). 
O risco relativo de falha para terapia dupla foi 2,2 vezes 
maior (IC = 1,3-3,9). O percentual de linfócitos T CD4+ 
inicial foi preditor de risco para falha terapêutica (p = 
0,001). Pacientes em terapia tríplice apresentaram maior 
redução da carga viral (p = 0,001).

Conclusão: A terapia tríplice permaneceu eficaz por 
mais tempo e apresentou melhor resposta virológica do 
que a terapia dupla nesta coorte de crianças infectadas 
pelo HIV, justificando a sua escolha como regime prefe-
rencial de tratamento.
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Abstract
Objective: The use of antiretroviral therapy in HIV-

infected children has been a widely discussed issue. The 
aim of this study was to compare the effectiveness of 
dual nucleoside analogue reverse transcriptase inhibi-
tor (NRTI) regimens and three-drug regimens [2NRTI+ 
non-nucleoside reverse transcriptase inhibitor (NNRTI) 
or protease inhibitor (PI)] in a cohort of HIV-infected 
children.

Methods: The study was carried out in a referral center 
for the management of infected children, which is affilia-
ted with the School of Medicine of Universidade Federal 
de Minas Gerais (UFMG). Those children whose antire-
troviral therapy was implemented between January 1998 
and December 2000 and who were followed until Decem-
ber 2001 were included in the study. Therapeutic failure or 
death was regarded as the endpoint in our analysis.

Results: A total of 101 patients were assessed, 58 
(57.4%) on dual therapy and 43 (42.6%) on triple therapy. 
No statistically significant difference was observed between 
the groups in terms of gender, age, CD4+ count and base-
line viral load. The average duration of dual therapy was 
26.3 months (95%CI 21.3-31.3) and that of triple therapy 
was 34.3 months (95%CI 29.2-39.5%). There was thera-
peutic failure in 33 (56.9%) patients on dual therapy and 
in 11 (25.6%) patients on triple therapy (log rank = 5.03; p 
= 0.025). The relative risk of therapeutic failure of the dual 
therapy was 2.2 times higher (95%CI 1.3-3.9). The percen-
tage of initial CD4+ T cells was a predictor of risk for thera-
peutic failure (p = 0.001). Patients on triple therapy showed 
a more remarkable reduction in their viral load (p = 0.001).

Conclusion: Triple therapy was efficient for a longer 
time period and showed better virologic response than 
dual therapy in this cohort of HIV-infected children. The-
refore, triple therapy should be the treatment of choice.
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Introduction

Antiretroviral (ARV) therapy has undergone remar-

kable changes since the HIV epidemics began. Sin-

ce the approval of zidovudine (AZT) by the Food 

and Drug Administration (FDA), recommendations 

for the use of drugs in pediatric patients are always 

made after recommendations for adult patients have 

been established, due to ethical issues, and to the 

difficulty in defining the appropriate doses and in 

conducting clinical trials in this age group.1

Despite the clinical benefits initially provided by 

AZT, monotherapy was efficient for a short time pe-

riod, and then the combination of drugs was neces-

sary in order to achieve a more efficient therapeutic 

response. In the early 1990s, new nucleoside reverse 

transcriptase inhibitors (NRTIs) were released into 

the market, and dual therapy, which consisted of the 

combination of two NRTIs, was recommended for a 

better therapeutic response.2-4

In 1995, protease inhibitors (PI) gave a new outlook 

on the treatment of AIDS, as their use allowed for 

a longlasting therapeutic response, with larger rege-

neration of CD4+ T cells and larger reduction of the 

viral load, but their use in children was allowed only 

in 1997.2,5,6 After that, non-nucleoside reverse trans-

criptase inhibitors (NNRTIs) expanded the thera-

peutic arsenal, and their use in children was allowed 

after 1998.2 Thus, the advent of these new antiretro-

viral drugs gave rise to triple therapy, which consis-

ted of two NRTIs and one PI6-8 or two NRTIs and 

one NNRTI.9 Inhibition of viral replication became 

the ultimate goal, and early and aggressive therapy 

was used as the basis of ARV therapy.10-12

Combined therapy improved the prognosis of AIDS 

by increasing the life expectancy of adults and chil-

dren.13-15 However, after careful consideration, the 

guidelines for ARV therapy had to be changed at the 

beginning of the third decade of the HIV/AIDS pan-

demics. The combination of available ARV drugs 

for highly active antiretroviral therapy (HAART) 

could not eradicate the HIV, and the suppression of 

viral replication was not always achieved.16,17 Even 

adults submitted to HAART with a good immune 

and virologic response showed suppression of viral 

replication for no longer than 2 years.18 Moreover, 

treatment compliance, side effects and drug toxicity, 

such as lipodystrophy and hyperglycemia, interfere 

with the quality of life, especially in asymptomatic 

patients.19

Some questions arose as to the benefits of initiating 

ARV therapy in asymptomatic patients or postpo-

ning it. So far, the benefits of early therapy have not 

outweighed the risks of long-lasting treatment. For 

this reason, current recommendations suggest pos-

tponing treatment even in adults.20-22

Another pending question is related to the selection 

of the best therapy. The 2004 Brazilian Guidelines 

for Antiretroviral Therapy in HIV-Infected Chil-

dren23 still recommends the use of dual therapy for 

patients with mild or moderate symptoms of AIDS.

The aim of the present study was to assess the effec-

tiveness of ARV therapy in children treated at a re-

ferral center for HIV/AIDS patients in Belo Hori-

zonte, state of Minas Gerais, Brazil, and to evaluate 

the response and duration of dual and triple therapy. 

Both CD4+ cell count and viral load were consi-

dered at the beginning of treatment as predictive 

factors of the duration of first treatment and of the 

immune and virologic response after 8 to 12 weeks 

of ARV therapy.

Methods

This was a retrospective, observational cohort stu-

dy carried out at the Training and Referral Center 

for Infectious and Parasitic Diseases (Centro de 

Treinamento e Referência em Doenças Infecto-Pa-

rasitárias, CTR/DIP) of the School of Medicine of 

Universidade Federal de Minas Gerais (UFMG). 

The patients were diagnosed with HIV infection 

according to standard methods and were submitted 

to clinical, immunological and viral assessments at 

three-month intervals.23,24
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The CD4+ count (T helper cells) was performed by 

flow cytometry, using Coulter EPICS-XL® or Bec-

ton Dickson Facs Count®. The serum viral load was 

determined by nucleic acid sequence-based amplifi-

cation (NASBA - Organon-Teknica®).

The inclusion criteria were the following: a) pa-

tients younger than 13 years with the diagnosis of 

HIV/AIDS submitted to their first ARV therapy; b) 

ARV therapy between January 1998 and December 

2000. Patients who missed their follow-up appoint-

ments for a period longer than 6 months were regar-

ded as lost to follow-up and were not included in 

the analysis.

The patients were assigned to either of the following 

groups: a) dual therapy (two NRTIs) and b) triple 

therapy (two NRTIs + one PI or one NNRTI). The 

patients were classified as having mild/moderate or 

advanced disease according to the Centers for Di-

sease Control and Prevention (CDC) criteria:25 tho-

se in categories N1, N2, A1, A2, B1, and B2 showed 

mild/moderate disease, and those in categories N3, 

A3, B3, C1, C2, and C3, advanced disease.

Even though the Brazilian Guidelines for Antiretro-

viral Therapy in HIV-Infected Children23 recom-

mends dual therapy in children with mild to mode-

rate disease, other groups have recommended triple 

therapy or HAART.24,26 In the study population, it 

was the attending physician who decided between 

dual and triple therapy, without interference from 

the researchers.

The criteria for therapeutic response, therapeutic fa-

ilure, and intolerance were in accordance with the 

definitions established by the Brazilian Guidelines 

for Antiretroviral Therapy in HIV-Infected Chil-

dren23 and by the US Guidelines for the Use of Anti-

retroviral Agents in Pediatric HIV Infection.24

The characteristics of the groups at the beginning 

of treatment were assessed using the chi-square test 

(c²) and Student’s t test. The proportion of failures 

between the groups was calculated by the survival 

curve using the Kaplan-Meyer method and the log 

rank test. The relative risk (RR) for therapeutic fa-

ilure was calculated using a 95%CI. Baseline age, 

CD4+ count and viral load were assessed as predic-

tive factors for the discontinuation of the first thera-

peutic regimen through the t test.

The data were analyzed using the SPSS for Win-

dows version 8.0. A p value of less than 0.05 was 

regarded as statistically significant.

The data were regarded as private information, and 

an informed consent form was signed by parents or 

legal surrogates. The study was approved by the Re-

search Ethics Committee of UFMG.

Results

One hundred fifteen children met the inclusion cri-

teria. Four of them were considered lost to follow-

up and did not remarkably differ from the analyzed 

group in terms of gender, age, therapeutic regimen, 

classification, CD4+ count and viral load.

Sixty-five patients were submitted to dual thera-

py (86.1% on AZT+ddI) and 46 to triple therapy 

(71.7% on AZT+ddI+NFV). Other therapeutic regi-

mens were: AZT+3TC; d4T+ddI; AZT+3TC+NFV; 

d4T+ddI+NFV; AZT+ddI+EFF; AZT+ddI+RTV; 

and AZT+3TC+RTV. Initial therapy was modified 

in 10 patients due to intolerance or toxicity. These 

patients were excluded from the study.

Therefore, the efficacy of the first ARV therapy was 

assessed in 101 patients, 58 of them on dual therapy 

and 43 on triple therapy. Age, classification, gender, 

CD4+ T cell count and viral load at the beginning of 

therapy were similar in both groups (Table 1).

Four patients on initial dual therapy died. Thera-

peutic failure was observed in 33 (56.9%) patients 

on dual therapy and in 11 (25.6%) patients on tri-

ple therapy. Patients on dual therapy had an RR of 

2.2 (95%CI 1.3- 3.9) of therapeutic failure. Thera-

peutic failure occurred due to virologic failure in 

19 (43.2%), clinical and virologic failure in five 

(11.4%), immunologic and virologic failure in three 
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(6.8%), clinical, immunologic, and virologic failure 

in one (2.3%), clinical failure in four (9.1%), immu-

nologic failure in two (4.5%), clinical and immuno-

logic failure in two (4.5%), death in two (4.5%), and 

undefined cause in six (13.7%).

The average duration of initial dual therapy was 

26.3 months (95%CI 29.2-39.5) and, and of triple 

therapy, 34.3 months (95%CI 29.2-39.5), with a 

log rank = 5.03 and p = 0.025. The mean diffe-

rence in the duration of therapy was 8 months 

(Figure 1).

There was no statistically significant difference bet-

ween the treatment groups among patients classified 

as having mild/moderate disease (log rank = 0.14 and 

p = 0.71). However, patients with advanced disease 

showed a more pronounced difference in duration of 

treatment regimens (log rank = 16.33 and p < 0.001).

Given the fact that the groups were comparable at 

the beginning of treatment (Table 1), only the per-

centage of CD4+ T cells showed statistical differen-

Table 1 - Demographic, immunologic and virologic characteristics of treatment groups at the beginning 
of the first ARV therapy, CTR-DIP, 1998 through 2001

Variable Dual Triple p

 (n = 58) (n = 43)

Male gender (%) 32 (55.2) 20 (46.5) 0.39

Classification

A2 13 (22.4%) 6 (14%) 0.17

A3 3 (5.2%) 3 (7%)

B1 9 (15.5%) 0

B2 15 (25.9%) 6 (14%)

B3 6 (10.3%) 8 (18.6%)

C1 1 (1.7%) 4 (9.3%)

C2 2 (3.4%) 3 (7.0%)

C3 9 (15.5%) 13 (30.2%)

Age in months, mean (SD) 36.9 (33) 29.1 (32.5) 0.25

CD4+ percentage, mean (SD) 17 (7.6) 20.1 (9.3) 0.09

absolute CD4+, < 1 year, mean (SD) (n = 13; 19) 905 (447) 799 (431) 0.54

absolute CD4+, 1 to 5 years, mean (SD) (n = 34; 19) 883 (802) 697 (643) 0.42

absolute CD4+, > 5 years, mean (SD) (n = 11; 5) 530 (393) 340 (356) 0.39

Viral load, copies/mL, mean (SD) 1.236.555 1.603.021 0.63

 (3.927.217) (2.954.197)

Viral load, logarithm, mean (SD) 5.3 (0.8) 5.6 (0.8) 0.09

ARV = antiretroviral; CTR/DIP = Training and Referral Center for Infectious and Parasitic Diseases; SD = standard deviation.

Figure 1 - Survival curve for dual and triple therapy in 
children submitted to their first ARV therapy, CTR-DIP,

January 1998 through December 2001.
ARV = antiretroviral; CTR/DIP = Training and Referral
Center for Infectious and Parasitic Diseases; NRTI =
nucleoside reverse transcriptase inhibitors; NNRTI =
non-nucleoside reverse transcriptase inhibitors; PI =

protease inhibitors.

EFFECTIVENESS OF DUAL AND TRIPLE ANTIRETROVIRAL THERAPY.... / Romanelli R.. y Col.
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ce in the groups in which the first ARV therapy was 

successful or failed (Table 2).

The comparison of immunologic and virologic res-

ponse between dual and triple therapy after 8 to 12 

weeks of ARV administration revealed a larger re-

duction of the viral load in patients submitted to tri-

ple therapy (Table 3).

Discussion

The results obtained here demonstrate that HIVin-

fected children responded better to the triple ARV 

therapy, which showed a more remarkable reduc-

tion of the viral load (p = 0.001), longer duration 

(p = 0.025) and a smaller percentage of therapeutic 

failure (RR = 2.2 for dual therapy). The inclusion 

PREVALENCE OF SYMPTOMS OF ASTHMA, RHINITIS, AND ATOPIC ECZEMA.... / Sole D. y Col.

Table 2 - Baseline age, CD4+ T lymphocytes, and viral load as predictors of initial ARV treatment discontinuation, 
CTR-DIP, 1998 through 2001

Variable                                           Groups   p

 Treatment failure Treatment success
 (n = 44) (n = 57)
 Mean (SD) Mean (SD)

Age in months 37 (33.3) 30.9 (32.5) 0.35

CD4+ percentage 15.1 (6.6) 21 (9.0) 0.001

Absolute CD4+, < 1 year (n = 12; 20) 750 (440) 899 (431) 0.38

Absolute CD4+, 1 to 5 years (n = 23; 30) 655 (512) 943 (879) 0.19

Absolute CD4+, > 5 years (n = 9; 7) 395 (250) 553 (517) 0.46

Viral load, copies/mL  1.054.007 (2.195.836) 1.634.886 (4.194.522) 0.46

Viral load, logarithm 5.2 (0.8) 5.5 (0.8) 0.08

ARV = antiretroviral; CTR/DIP = Training and Referral Center for Infectious and Parasitic Diseases; SD = standard deviation.

period was established in order to avoid a selection 

bias, given the history of available ARV therapy, 

and to avoid differences related to the longer dura-

tion of dual therapy.

Even though the virologic response after 8 to 12 

weeks of ARV therapy showed a more remarkable 

reduction of the viral load in patients submitted to 

triple therapy (p = 0.001), no statistically significant 

difference was found in the immune response. Ne-

vertheless, the low CD4+ count at the beginning of 

treatment proved to be the best predictor of thera-

peutic failure (p = 0.001). This is an important pie-

ce of information, considering that it is best to start 

therapy before the immune system is severely com-

promised.27,28 Treatment adherence is crucial for a 

good therapeutic response, and any difficulty in un-

PREVALENCE OF SYMPTOMS OF ASTHMA, RHINITIS, AND ATOPIC ECZEMA.... / Sole D. y Col.

Table 3 - Average variation in the percentage of CD4+ T lymphocytes and viral load in dual and triple therapy after 8 to 
12 weeks of treatment, CTR-DIP, 1998 through 2001

Variable                                           Treatment groups   p

 Dual (n = 58) Triple (n = 43)
 Mean (SD) Mean (SD)

CD4+ percentage +6.1 (8.9) +4.0 (12.4) 0.38

CD4+, < 1 year (n = 13; 19) +609 (796) +450 (506) 0.55

CD4+, 1 to 5 years (n = 34; 19) +266 (596) +352 (472) 0.64

CD4+, > 5 years (n = 11; 5) -36 (443) +205 (143) 0.27

Viral load, copies/mL -671.284 (1.505.680) -1.598.123 (3.102.535) 0.11

Viral load, logarithm -1.2 (1.3) -2.5 (1.7) 0.001

CTR/DIP = Training and Referral Center for Infectious and Parasitic Diseases; SD = standard deviation.

EFFECTIVENESS OF DUAL AND TRIPLE ANTIRETROVIRAL THERAPY.... / Romanelli R.. y Col.
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derstanding, administering and storing the drugs is 

a hindrance in these cases. Given the adverse effects 

of ARV therapy and the therapeutic regimens that 

require the use of large amounts of drugs, adherence 

to triple therapy is supposedly worse than with dual 

therapy. However, even with this supposedly worse 

compliance, the analysis of the survival curve for 

the first dual and triple treatments showed that the 

latter was more beneficial (Figure 1).

International studies have shown advantages of tri-

ple therapy in the pediatric population. The PENTA 

56 trial revealed that protease inhibitors were more 

efficacious in children that had not been treated be-

fore. Although the present study is not a randomized 

one, the group of patients receiving triple therapy 

showed similar virologic benefits, with an average 

reduction of 2.5 log in serum viral load after 8 to 12 

weeks of therapy (Table 3).

Nachman et al.7 (PACTG 338) published the results 

of a clinical trial with patients that had already been 

using NRTIs, which may have hindered the virolo-

gic response. Triple therapy (AZT+3TC+RTV) had 

a larger number of patients with an undetectable 

viral load for a longer time period. To avoid inter-

ference from any previous study, the present study 

assessed only patients submitted to their initial ARV 

regimen.

Gortmaker et al.14 (PACTG 219) highlighted the be-

nefits obtained after the introduction of PI in pedia-

trics, mainly the reduction in mortality rates among 

children infected with HIV/AIDS. Special attention 

should be given to the method used in the present 

study. The retrospective analysis of treatments is 

important to draw up new guidelines. Disease seve-

rity is an important variable to be controlled7,8,14 and 

we did that in this study. The difference between the 

therapeutic regimens was even greater in more se-

verely ill patients.

By taking into consideration the predictive values 

for therapeutic response in children, described in 

the literature,29 the present study defined the baseli-

ne CD4+ count as a predictor of the first therapeutic 

failure (Table 2). These values correspond to immu-

nologic category 2, which defines the indication for 

treatment. The CD4+ count should take the pediatric 

age group into consideration, and this count might 

have been hindered by the small number of patients 

in each group.

The baseline viral load did not have a predictive va-

lue in the occurrence of therapeutic failure. This as-

sessment might have been hindered by the difficul-

ty in determining which values may be considered 

high for treatment initiation.10,13,23,29

The aim of therapy is to provide a more remarkable 

reduction of the viral load for as long as possible. In 

addition, the detection of viral replication is related 

to the greater probability of resistance and virologic 

failure.11,22,24 With HAART, adults are able to su-

ppress the viral load for at least 2 years, and this is 

more rare among children. Consequently, the reduc-

tion of the viral load meets the criteria established 

by the guidelines for therapeutic success.23,24 In this 

study, efficient response had an average duration of 

2 years and 10 months for patients on triple therapy, 

which is also the case in adults.

Given the currently available ARV drugs, triple 

therapy is recommended for HIV-infected children 

when treatment is indicated, due to a better virolo-

gic response and longer duration of the therapeutic 

regimen, as described in the literature and according 

to the results of this study. When indicated, it is es-

sential that the most efficient ARV therapy available 

be used, since patients without previous exposure to 

these drugs have a better therapeutic response.22,24,29
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