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ABSTRACT

In the last 6 years, an impressive impact of the highly active antiretroviral therapy (HAART)
on survival and morbidity in HIV-1–infected individuals has been attained. However, their
prolonged use may induce metabolic adverse effects such as lipodistrophy, hypertension, di-
abetes mellitus, osteopenia and hyperlipidemia. Recently, new strategies such as short-cycle
structured intermittent therapy (SIT; 7 days without therapy followed by 7 days with HAART)
have been suggested. We tested this strategy in seven (four women and three men; mean of
age 39 of years) HIV-positive individuals, all of whom had CD4� T cell counts greater than
500 cells/mm3 and undetectable plasma viral load for at least 2 years. Our results indicated
no opportunistic diseases or CD4 cell count decrease over a mean follow-up of 26 months. No
plasma viral replication was detected in five of seven cases. There was a decrease in triglyc-
eride levels to normal range (not statistically significant), but no modification of cholesterol
levels. Thus, we recommend a larger clinical trial to determine if SIT is cost effective in de-
veloping countries. 
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INTRODUCTION

IN THE LAST 6 YEARS, with highly active 
antiretroviral therapy (HAART), Brazil has

experienced a prolongation of survival, a 
decrease in the number of opportunistic in-
fections, and an improvement in the quality of
life of HIV-infected individuals.1,2 In 1993, a
federal law determined that the antiretroviral
medications should be released free of cost by
public health providers for all Brazilians with
HIV/AIDS based on local guidelines. The Min-
istry of Health, through the National Coordi-
nation of DST/Aids,3 developed programs for
monitoring laboratory tests (CD4� cell counts

and viral load quantification) and distribution
of the medications at the national level.

Mathematical models demonstrated that if the
viral replication was totally suppressed, 72 years
of treatment would be necessary for complete
HIV eradication in the reservoirs.4 In fact, de-
spite HAART efficacy, with undetectable viral
loads for many years, some viral replication per-
sists, and the therapy should continue lifelong.5
Thus, HIV/Aids is now characterized as a
chronic disease that can be controlled in many,
but prolonged HAART exposure may drive the
appearance of collateral effects, such as lipid and
bony alterations, anomalous corporal fat redis-
tribution, as well as cardiac toxicity.6
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Because of this, treatment strategies that
avoid constant use of these drugs are desir-
able.7,8 It has been demonstrated that short-cy-
cle structured intermittent therapy (SIT; 7 days
without therapy followed by 7 days with
HAART) with a zidovudine, lamivudine, or
stavudine plus efavirenz regimen maintained
suppression of plasma HIV viremia.9,10 In this
study, we determined the safety and effective-
ness of the SIT regime in HIV-infected carriers
in São Paulo.

MATERIALS AND METHODS

Patient

Seven patients were selected from 223 HIV-
infected individuals who have been followed
at the Secondary Immunodeficiencies, Derma-
tology Department at the HC-FMUSP. These
patients on regular treatment with HAART for
least 2 years, had undetectable plasma viral
load (� 80 copies per milliliter) for at least 2

years, had T CD4� cell counts above 500
cells/mm3 for at least 12 months, and had
never developed opportunistic infections or
neoplasia. The participants had support from
nurses, nutritionists, and psychologists, as do
all patients in follow-up, and the HC-FMUSP
ethical board approved the protocol and writ-
ten informed consent was obtained in all par-
ticipants. The seven patients, four women and
three men, with a mean of age of 39 years, were
followed for 12–42 months, mean 26 months
(Table 1), and self-reported HIV infection by
sexual transmission route. All antiretroviral
drugs were suspended at the same time dur-
ing the time off therapy. The adherence was
evaluated by a simple questionnaire, as de-
scribed elsewhere.11 Analysis of variance for ei-
ther for interpatient or intrapatient, variation
involved nonparametric Mann-Whitney’s test. 

Methods

Blood was collected on the fifth day without
therapy every 4 months for all evaluations.
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TABLE 1. LABORATORY PARAMETERS FOR PATIENTS PARTICIPATING IN A CLINICAL TRIAL OF SIT 
AT SEVEN DAYS WITHOUT FOLLOWED BY SEVEN DAYS WITH ANTIRETROVIRAL THERAPY

Nadir
CD4� T

cells CD4� T VL HIV
Gender/ HAART pre- cells Pre-

Case age Pre-SIT HAART pre-SIT HAART Months of HAART prestudy

01 M/44 AZT, 628 731 120000 48
3TC,
EFZ

02 M/47 D4T, 336 840 190 60
3TC,
EFZ

03 F/32 AZT, 336 900 NA 62
3TC,
EFZ

04 F/36 AZT, 379 879 37000 60
3TC,
EFZ

05 F/46 AZT, 389 618 NA 96
3TC,
NVP

06 F/46 AZT, 409 1216 1216 48
3TC,
EFZ

07 M/32 AZT, 319 639 270000 48
3TC,
EFZ

M, male; F, female; Age, years; SIT, Short-cycle structured intermittent therapy; HAART, highly active anti-retro-
viral therapy; VL, viral load expressed in copies per milliliter; NA, not available.
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CD4� T-cell counts were done with commer-
cial kits, and counted by FACS equipment (XL
model, Coulter, USA). RNA viral load was 
determined using polymerase chain reaction
(PCR) commercial kits (HIV monitor Roche Di-
agnostic, Hercules, CA), with a detection limit
of 400 copies per milliliter. Visual reading was
also performed, which may be able to detect a
single viral copy in the computer software.
Over 5000 copies per milliliter was considered
to be viral rebound.

RESULTS

The SIT group maintained viremia suppres-
sion and CD4� T-cell counts did not decrease.
Only case 3 showed side effects in the final
months of the trial because of efavirenz, and
was switched to another regimen. Two cases, 2
and 6, had blips in their plasma viral load dur-
ing the follow-up, but these were below 5000
copies per milliliter (Table 2). Visual observa-
tion in computer software showed no copies in
the 5 cases with full suppression of plasma vi-
ral load, indicating probably less than 1 copy
per milliliter. The triglycerides and cholesterol
levels were not statistically different after SIT
(ranging from 180 to 245 before SIT, mean 201
mg/dL; and ranging from 186 to 228, mean 206
mg/dL after SIT), but a clear decrease in the

former (from 170 to 134 mg/dL) was noted
(Table 3).

DISCUSSION

After a mean of almost 2 years of follow-up,
none of seven patients showed any progression
of HIV disease on a 7-day SIT regimen. Al-
though two patients showed blips in their
plasma viral load, the CD4� T-cell counts were
maintained during this time. In addition, there
were no significant alterations in triglycerides
or cholesterol levels. However, a decrease in
the first was noted.
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TABLE 2. LABORATORY DATA AFTER SIT AT SEVEN DAYS WITHOUT FOLLOWED BY SEVEN DAYS WITH HAART

Nadir CD4� T
HAART cells post- Last CD4� T cells Last VL HIV Months

Case during SIT SIT post-SIT post-SIT of SIT

01 AZT, 3TC, 998 1221 � 80 28
EFZ

02 D4T, 3TC, 457 492 3120 27
EFZ

03 AZT, 3TC, 681 981 � 80 24
EFZ

04 AZT, 3TC, 614 790 � 80 22
EFZ

05 AZT, 3TC, 484 484 � 80 12
NVP

06 AZT, 3TC, 901 1277 928 42
EFZ

07 AZT, 3TC, 685 685 � 80 25
EFZ

SIT, Short-cycle structured intermittent therapy; HAART, highly active anti-retroviral therapy; T CD4 cells counts
expressed cells/mm3; VL, viral load expressed in copies per milliliter.

TABLE 3. TRIGLYCERIDES LEVELS AMONG PATIENTS USING

SEVEN DAYS ON FOLLOWED BY SEVEN DAYS OFF STRATEGY

Triglycerides Triglycerides Triglycerides
Case pre-HAART pre-SIT post-SIT

01 184 65 70
02 169 336 173
03 208 85 97
04 229 155 140
05 67 239 166
06 99 187 113
07 99 127 278
Mean 150 170 134

HAART, highly active antiretroviral therapy; SIT, struc-
tured intermittent therapy.
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The chronic and continuous use of antiretro-
viral (ART) drugs constitutes a considerable
economic problem for the country. In 2003, ap-
proximately 150,000 people used ART daily in
Brazil. The cost of this treatment is approxi-
mately 232 million American dollars, and it
would be even more expensive if the country
did not possess the control and domestic pro-
duction of several anti-HIV drugs.12

The SIT patients used half of the prescribed
medication. In one study of patients in our
clinic,11 approximately 40%–50% of HIV-in-
fected patients presented with viral loads be-
low the detection limit and CD4� T-cell counts
above 500 cells/mm3. HAART was recom-
mended for these patients based upon national
guidelines current at the time. New modifica-
tions have been made to the guidelines, and
currently they probably would not be consid-
ered for initiation of therapy.13 However, once
begun, suspension of HAART is not usually
recommended. Thus, a considerable number of
patients still on therapy despite high CD4
counts and low viral load would be potential
subjects for SIT, with a large savings on med-
ication costs for the country.

Our data agree with other pilot studies of 7-
day SIT cycles in highly selected subjects,9,10

since no decrease in CD4� T-cell count, re-
bound in the viral load, nor HIV disease pro-
gression were seen among our patients. How-
ever, a clear possibility of blips in the viral load
may happen during the follow-up in some pa-
tients.10 Finally, our data with longer follow-
up and using local resources in a developing
country adds support for larger clinical trails
to access the feasibility of SIT strategy.
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