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A

 

BSTRACT

 

Background

 

This double-blind study evaluated
treatment with either a single nucleoside or two nu-
cleosides in adults infected with human immunode-
ficiency virus type 1 (HIV-1) whose CD4 cell counts
were from 200 to 500 per cubic millimeter.

 

Methods

 

We randomly assigned 2467 HIV-1–infect-
ed patients (43 percent without prior antiretroviral
treatment) to one of four daily regimens: 600 mg of
zidovudine; 600 mg of zidovudine plus 400 mg of di-
danosine; 600 mg of zidovudine plus 2.25 mg of zal-
citabine; or 400 mg of didanosine. The primary end
point was a 

 

�

 

50 percent decline in the CD4 cell count,
development of the acquired immunodeficiency syn-
drome (AIDS), or death.

 

Results

 

Progression to the primary end point was
more frequent with zidovudine alone (32 percent)
than with zidovudine plus didanosine (18 percent; rel-
ative hazard ratio, 0.50; P

 

�

 

0.001), zidovudine plus
zalcitabine (20 percent; relative hazard ratio, 0.54;
P

 

�

 

0.001), or didanosine alone (22 percent; relative
hazard ratio, 0.61; P

 

�

 

0.001). The relative hazard ratios
for progression to an AIDS-defining event or death
were 0.64 (P

 

�

 

0.005) for zidovudine plus didanosine,
as compared with zidovudine alone, 0.77 (P

 

�

 

0.085)
for zidovudine plus zalcitabine, and 0.69 (P

 

�

 

0.019)
for didanosine alone. The relative hazard ratios for
death were 0.55 (P

 

�

 

0.008), 0.71 (P

 

�

 

0.10), and 0.51
(P

 

�

 

0.003), respectively. For zidovudine plus zalcita-
bine, the benefits were limited to those without previ-
ous treatment.

 

Conclusions

 

Treatment with zidovudine plus di-
danosine, zidovudine plus zalcitabine, or didanosine
alone slows the progression of HIV disease and is
superior to treatment with zidovudine alone. Antiret-
roviral therapy can improve survival in patients with
200 to 500 CD4 cells per cubic millimeter. (N Engl J
Med 1996;335:1081-90.)
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IDOVUDINE improves survival and de-
creases the incidence of opportunistic infec-
tions among patients with advanced infec-
tions with human immunodeficiency virus

type 1 (HIV-1) and slows the progression of disease
in patients with no or mild symptoms.
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 Its beneficial
effects, however, wane with time, and a survival ad-
vantage is not conferred by prolonged therapy in
asymptomatic subjects.
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Effective treatment of HIV disease will probably

require combination therapy.
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 Since high rates of vi-
ral replication with rapid turnover of the virus and
CD4 cells occur from the onset of the infection, ear-
ly intervention with the most potent regimens avail-
able may prove to be the optimal approach.
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 Reg-
imens combining zidovudine with other antiretroviral
agents have yielded greater and more durable re-
sponses of CD4 cells and viral markers.
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 However,
a combination of zidovudine and zalcitabine did not
produce a clinical benefit.
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Responses to antiretroviral therapy may vary ac-
cording to the stage of the disease and the extent of
prior drug exposure, and prolonged clinical benefit
from drug intervention has not been demonstrated
in patients with less advanced HIV disease. To ad-
dress these issues, the AIDS Clinical Trials Group
Study 175 (ACTG 175) was undertaken.

 

METHODS

 

Study Design and Population

 

ACTG 175 was a randomized, double-blind, placebo-con-
trolled trial to compare monotherapy with zidovudine or didan-
osine with combination therapy with zidovudine and didanosine
or zidovudine and zalcitabine in HIV-1–infected subjects with
CD4 cell counts between 200 and 500 per cubic millimeter. The
primary study end point was a 

 

�

 

50 percent decline in the CD4
cell count, an event indicating progression to the acquired immu-
nodeficiency syndrome (AIDS), or death. Secondary end points
were an AIDS-defining event or death, death alone, and the oc-
currence of adverse events (signs, symptoms, or laboratory abnor-
malities) defined as severe or worse according to the ACTG grad-
ing scheme.

 

19

 

We recruited patients from 43 AIDS Clinical Trials Units and
9 National Hemophilia Foundation sites in the United States and
Puerto Rico (see the Appendix) who met the following eligibility
criteria: age of 12 years or more, laboratory documentation of
HIV-1 infection, a CD4 cell count between 200 and 500 per cu-
bic millimeter within 30 days before randomization, no history of
an AIDS-defining illness other than minimal mucocutaneous Ka-
posi’s sarcoma, a Karnofsky performance score of at least 70, and
acceptable laboratory results. The study was approved by the in-
stitutional review boards of participating institutions, and all sub-
jects gave written informed consent.

Patients were randomly assigned to one of four treatments: 200
mg of zidovudine three times daily, 200 mg of zidovudine three
times daily plus 0.75 mg of zalcitabine three times daily, 200 mg
of zidovudine three times daily plus 200 mg of didanosine twice
daily, or 200 mg of didanosine twice daily. Appropriate placebos
were provided. A blocked randomization design, carried out with
a central computerized system, was used at each study site and was
stratified according to the length of prior antiretroviral therapy.

 

Study End Points

 

The end point with respect to the CD4 cell count was defined
as a count at or below 50 percent of the average of two pretreat-
ment counts (exclusive of the screening count), confirmed by a sec-
ond count obtained within 3 to 21 days. AIDS-related end points
were defined by the 1987 Centers for Disease Control criteria
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and were reviewed blindly by the cochairs. Patients who reached ei-
ther type of end point were offered combination therapy with zi-
dovudine and didanosine or zidovudine and zalcitabine in a blind-
ed fashion, without revealing their initial treatment assignment.

 

Monitoring and Enrollment

 

Subjects were examined at weeks 2, 4, and 8 and then every 12
weeks thereafter, with CD4 cell counts determined from week 8
onward; such levels were determined even after the premature dis-
continuation of treatment. Enrollment began in December 1991
and ended in October 1992. The study was reviewed by a data
and safety monitoring board on four occasions according to the
Lan and DeMets stopping guidelines with O’Brien–Fleming
boundaries.

 

21-23

 

 Patients who did not make a final clinic visit after
November 30, 1994, were considered lost to follow-up.

 

Statistical Analysis

 

Distributions of times to events were estimated with the meth-
od of Kaplan and Meier and compared with the log-rank test and

Cox proportional-hazards model, stratified according to the ex-
tent of prior antiretroviral therapy.
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 Different relative effects of
the treatments among subjects with no prior antiretroviral thera-
py and those with prior antiretroviral therapy were investigated by
including the subgroup–treatment interaction term in propor-
tional-hazards models.
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 Mean changes in CD4 cell counts from
base line to week 8 were compared by analysis of variance and
two-sample t-tests.
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 An intention-to-treat approach was used for
efficacy analyses, except that 28 randomizations (involving 26 pa-
tients) were excluded. Analyses of adverse effects were restricted
to the period of initial treatment. Separate analyses of the sub-
groups with no prior antiretroviral therapy and with prior antiret-
roviral therapy were planned in advance. All P values reported are
two-sided and have not been adjusted for multiple comparisons.
Global P values were used to assess whether there was evidence
against the hypothesis that the measure of interest was identical
for all four treatment groups. All other P values are for pairwise
comparisons of treatments.

 

RESULTS

 

Accrual and Eligibility

 

There were 2495 randomizations involving 2493
subjects. One subject underwent randomization three
times; the second and third randomizations were ex-
cluded. Twenty-six other subjects were excluded
from all analyses for the following reasons: 24 were
not given the study medications and were not fol-
lowed further, 1 did not have HIV-1 infection, and
1 had a diagnosis of AIDS at entry, violating a major
eligibility criterion. Thus, the analyses involved 2467
subjects: 1067 with no prior antiretroviral therapy,
and 1400 who had previously received antiretroviral
therapy.

 

Characteristics of the Subjects

 

Table 1 lists the base-line characteristics of the
study population. The characteristics were well bal-
anced among the treatment groups. The subgroup
without previous antiretroviral treatment had a high-
er mean CD4 cell count (372 vs. 338 cells per cubic
millimeter), a higher proportion of black subjects
(20 percent vs. 14 percent), and a lower proportion
with hemophilia (4 percent vs. 11 percent) than the
subgroup that had previously received antiretroviral
therapy. In the subgroup with previous antiretroviral
treatment, 99.6 percent of subjects reported previ-
ous zidovudine use (median duration of use, 20
months); only 4 percent reported the use of other
antiretroviral therapies.

 

Duration of Follow-up and Study Treatment

 

The median duration of follow-up was 143 weeks.
Because of more rapid accrual, the median duration
of follow-up was longer (147 vs. 135 weeks) and the
cumulative follow-up greater (3556 vs. 2430 person-
years) in the group with prior antiretroviral therapy
than in the group with no prior antiretroviral therapy.
The rate of loss to follow-up was 19 percent overall
and was higher in the group with no prior antiretro-
viral therapy than in the group with prior antiretrovi-
ral therapy (25 percent vs. 15 percent). With respect
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