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ABSTRACT

Background We compared two combinations of
nucleosides with zidovudine alone in patients with
advanced human immunodeficiency virus (HIV) in-
fection.

Methods A total of 1102 patients with the acquired
immunodeficiency syndrome or fewer than 200 CD4
cells per cubic millimeter were randomly assigned to
receive zidovudine alone or zidovudine combined with
either didanosine or zalcitabine. Disease progression,
survival, toxic effects, and the CD4 cell response were
assessed.

Results After a median follow-up of 35 months,
disease progression or death occurred in 62 percent
of the 363 patients assigned to zidovudine plus di-
danosine, 63 percent of the 367 assigned to zidovu-
dine plus zalcitabine, and 66 percent of the 372 as-
signed to zidovudine alone (P=0.24). As compared
with zidovudine therapy, treatment with zidovudine
plus didanosine was associated with a relative risk of
disease progression or death of 0.86 (95 percent
confidence interval, 0.71 to 1.03), and treatment with
zidovudine plus zalcitabine was associated with a
relative risk of 0.92 (95 percent confidence interval,
0.76 to 1.10). Survival was similar in the three groups.
In a subgroup analysis, combination therapy delayed
disease progression or death in patients who had
previously received zidovudine for 12 months or less.
Therapy with zidovudine plus didanosine resulted in
more gastrointestinal adverse effects, and treatment
with zidovudine plus zalcitabine, more neuropathy.
The mean increases in CD4 cell counts at two months
were higher with combination therapy than with zi-
dovudine alone.

Conclusions In patients with advanced HIV infec-
tion, combination therapy with zidovudine and ei-
ther didanosine or zalcitabine is not superior to zido-
vudine therapy alone. However, these combinations
may be more effective than zidovudine monotherapy
in patients with little or no previous zidovudine treat-
ment. (N Engl J Med 1996;335:1099-106.)
©1996, Massachusetts Medical Society.

ETTER treatments are needed for patients

with human immunodeficiency virus (HIV)

infection and a condition characteristic of

the acquired immunodeficiency syndrome
(AIDS) or severe immune suppression. Prior investi-
gations have found that didanosine or zalcitabine
combined with zidovudine acts additively or syner-
gistically against HIV in vitro and increases CD4 lym-
phocyte counts in vivo, more than does zidovudine
alone; that cross-resistance between these agents and
zidovudine is uncommon; and that they had difter-
ent dose-limiting toxic effects from zidovudine.!-13
As compared with zidovudine alone, combinations
of zidovudine with didanosine or zalcitabine might
be expected to delay disease progression and prolong
survival with acceptable side effects.

We evaluated the rates of disease progression and
survival, changes in CD4 lymphocyte counts, and
the incidence of adverse events in a randomized
comparison of zidovudine alone or in combination
with didanosine or zalcitabine.

METHODS
Study Population

The patients were enrolled in 15 units of the Terry Beirn Com-
munity Programs for Clinical Research on AIDS, a consortium of
21 units in 17 U.S. cities conducting clinical trials in primary care
settings. HIV-infected patients 13 years of age or older were eli-
gible if they had had an AIDS-defining condition or had a CD4
cell count below 200 cells per cubic millimeter or 15 percent of
the total lymphocyte count. During the study the patients were
required to receive prophylaxis for Preumocystis carinii pneumo-
nia and to take no antiretroviral therapy except the study drugs.
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The protocol was approved by each unit’s institutional review
board, and all patients gave written informed consent.

At entry, patients were required to have a hemoglobin level of
at least 8.0 g per deciliter (4.9 mmol per liter), a platelet count
of at least 75,000 cells per cubic millimeter, an absolute neutro-
phil count of at least 1000 cells per cubic millimeter, alanine ami-
notransferase and alkaline phosphatase concentrations that were
no more than five times the upper limit of normal, a total biliru-
bin concentration that did not exceed 2.5 mg per deciliter (42.75
pmol per liter), a total serum amylase concentration that was no
more than twice the upper limit of normal, a serum creatinine
concentration of no more than 2 mg per deciliter (176.8 mmol
per liter), and a serum triglyceride concentration that was no
more than 750 mg per deciliter (8.47 umol per liter). Patients
were excluded if they had a history or symptoms of pancreatitis
or peripheral neuropathy, intolerance to any study drug, or AIDS
dementia complex of stage 2 or higher'¥; if they were receiving
short-term therapy for any AIDS-defining condition; or if they
were pregnant or breast-feeding.

Study Design

The trial’s primary objective was to compare the efficacy of zi-
dovudine alone, zidovudine with didanosine, and zidovudine
with zalcitabine in delaying disease progression or death in pa-
tients with AIDS or CD4 cell counts below 200 cells per cubic
millimeter.

To minimize the number of pills that participants would have
to take, the patients were initially randomly assigned in an open
fashion to receive, in a 1:1 ratio, zidovudine plus didanosine or
zidovudine plus zalcitabine, and then assigned in a double-blind
fashion, in a 2:1 ratio, to didanosine or its placebo or zalcitabine
or its placebo. Randomization was carried out with a permuted
block design stratified according to unit. The sample size and
length of follow-up were selected to give the study 80 percent
power to detect a 33 percent reduction in the rate of disease pro-
gression or death with either type of combination therapy, as
compared with zidovudine alone.

Disecase progression was defined as the first occurrence of an
AIDS-defining condition, defined according to published crite-
ria.l5 Events reported as indicating disease progression were re-
viewed by a committee unaware of the patients’ treatment assign-
ments and were deemed end points if judged confirmed or
probable. We used the five-point scale of adverse events devised
by the Division of AIDS of the National Institute of Allergy and
Infectious Diseases (NIAID), in which a grade of IV indicates a
potentially life-threatening event and a grade of V death, to grade
adverse events occurring while the patient was taking study drugs
and during the eight weeks after their permanent discontinua-
tion. Adverse events were reported if they led to discontinuation
of treatment or were grade IV or V.

Treatment Regimens, Evaluation of Patients,
and Follow-up

Zidovudine was prescribed at a dosage of 200 mg three times
a day, didanosine at a dosage of 200 mg twice a day, and zalcit-
abine at a dosage of 0.75 mg three times a day. Placebos for di-
danosine and zalcitabine were prescribed at the same frequencies.
Follow-up evaluations were conducted at weeks 2 and 4, month
2, and then every two months thereafter. At each visit, symptoms
were assessed and a blood sample was drawn.

The study drugs were permanently discontinued in the event
of unresolved or recurrent peripheral neuropathy, hyperamylase-
mia (concentrations more than two times the upper limit of nor-
mal on retesting or more than five times the upper limit of nor-
mal), aphthous ulcers, clinical pancreatitis, a severe cutaneous
or allergic reaction attributed to the study drug, a severe or life-
threatening toxic reaction, the patient’s refusal to continue ther-
apy, or the treating clinician’s recommendation. Treatment was
also discontinued if the patient was unable or unwilling to take
one of the study drugs.
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Statistical Analysis

The investigators were unaware of the interim results. At least
quarterly, external monitors visited each unit to check case-report
forms against source documents for accuracy. Interim findings were
monitored by the NIAID Data and Safety Monitoring Board.

All analyses were performed according to the intention to treat
and were stratified according to unit. The three groups were com-
pared for disease progression, survival, and adverse events with
Kaplan—Meier estimates, log-rank tests (with 2 degrees of free-
dom), and proportional-hazards models.!'® The proportional-haz-
ards models were used for adjusted tests of significance; estimates
of relative risk, with the group assigned to zidovudine used as the
reference group; and 95 percent confidence intervals. Adjusted
analyses, including subgroup analyses, included these base-line
measures: history of an AIDS-defining condition, CD4 cell count,
Karnofsky score, hemoglobin level, and duration of prior zidovu-
dine use, if any. The treatment groups were also compared by
combining the relative risks for individual AIDS-defining condi-
tions.!7 All P values were two-tailed; all median times accounted
for censoring. Analysis of covariance was used to compare the
change in CD4 cell counts from base line to two months. Chang-
es in the CD4 cell count occurring after two months were com-
pared with a random-effects model.!®

RESULTS
Study Population and Follow-up

Between April 1992 and June 1994, 1113 patients
were enrolled; 366 received zidovudine plus didano-
sine, 372 received zidovudine plus zalcitabine, and
375 received zidovudine alone (188 and 187 received
didanosine and zalcitabine placebo, respectively). A
total of 1102 patients (99.0 percent) who met all el-
igibility criteria are the basis for this report. The num-
ber of patients screened and the reasons for exclusion
were not recorded during the trial.

The base-line characteristics of the patients were
similar among the treatment groups (Table 1). Twen-
ty-three percent had never used zidovudine; among
those who had, the median duration of prior use was
12 months. Only 4.4 percent of patients had taken
didanosine previously, and 2.5 percent had taken zal-
citabine.

The median length of follow-up was 35 months
(range, 1 to 44). Attendance at follow-up visits av-
eraged 88 percent. At the close of the study, 2.5,
2.5, and 2.7 percent of patients given zidovudine
plus didanosine, zidovudine plus zalcitabine, and zi-
dovudine alone, respectively, had unknown vital sta-
tus and no reported disease progression.

Use of Study Drugs

The median length of blinded treatment was 10,
12, and 12 months in the zidovudine-plus-didan-
osine, zidovudine-plus-zalcitabine, and zidovudine
groups, respectively. Of the time between random-
ization and the occurrence of a primary end point,
57, 62, and 63 percent, respectively, was spent tak-
ing the study drug. The most common reasons for
discontinuing study drugs were a patient’s request to
discontinue didanosine, zalcitabine, or placebo (53,
40, and 43 percent), the physician’s decision (40, 40,
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TABLE 1. BASE-LINE CHARACTERISTICS OF THE PATIENTS, ACCORDING TO
TREATMENT GROUP.*

ZIDOVUDINE
PLUS
DIDANOSINE
CHARACTERISTIC (N=363)
Age (yr) 37.2+8.2
Female sex (%) 9.1
Race or ethnic group (%)
Hispanic 9.6
Black 33.9
White 54.8
Other 1.7
Male homosexual contact (%) 70.0
History of injection-drug use (%) 229
Karnofsky score 90.7+8.7
Prior AIDS-defining opportunistic 30.3
infection (%)
Mean CD4 cell count (cells/mm3) 125.3+112.8
Median CD4 cell count (cells/mm?) 102.0
Prior zidovudine use (%) 78.0
Median duration of prior zidovudine
use (mo)
All patients 7.0
Patients with prior zidovudine use 12.0

ZIDOVUDINE
PLUS
ZALCITABINE ZIDOVUDINE ToTAL
(N=367) (N=372) (N=1102)
37.4%8.0 37.9+7.8 37.5%8.0
7.9 7.0 8.0
9.3 9.1 9.3
33.0 33.1 33.3
55.9 55.4 55.4
1.9 2.4 2.0
68.1 66.1 68.1
215 23.1 22.5
90.8+8.9 91.1+8.5 90.9+8.7
34.6 30.1 31.7
113.3+108.2 117.9%+110.0 118.8+110.3
87.0 90.0 91.0
77.9 75.8 77.2
7.0 6.0 7.0
12.0 12.0 12.0

*Plus—minus values are means +SD. Because of rounding, not all columns total 100 percent.

and 42 percent), and a patient’s request to discon-
tinue zidovudine (36, 32, and 30 percent). These
reasons were not mutually exclusive.

After discontinuing the study drugs, many patients
did not receive antiretroviral therapy. At 12 months,
45, 37, and 43 percent of the surviving patients in
the zidovudine-plus-didanosine, zidovudine-plus-zal-
citabine, and zidovudine groups were not receiving
antiretroviral therapy; at 24 months, the percentages
were 44, 49, and 47 percent. Among patients receiv-
ing antiretroviral medications after discontinuing
study drugs, far more in all treatment groups received
monotherapy than combination therapy. For much
of the study period, only zidovudine, didanosine, and
zalcitabine were available to patients and physicians.

Disease Progression or Death

Disease progression or death occurred in 226,
230, and 244 patients in the zidovudine-plus-didan-
osine, zidovudine-plus-zalcitabine, and zidovudine
groups, respectively; the rates per 100 person-years
were 34.3, 36.2, and 39.6 (P=0.24). At 12 months
74.8 percent, 74.7 percent, and 71.9 percent, re-
spectively, were alive and disease-free; at 24 months
the percentages were 50.2, 48.8, and 44.7 percent;
and at 36 months they were 35.7, 31.3, and 27.6
percent (Fig. 1). As compared with zidovudine ther-
apy (Table 2), treatment with zidovudine plus di-
danosine was associated with a relative risk of disease
progression or death of 0.86 (95 percent confidence
interval, 0.71 to 1.03; P=0.09) and zidovudine plus

zalcitabine with a relative risk of 0.92 (95 percent
confidence interval, 0.76 to 1.10; P=0.35). As com-
pared with treatment with zidovudine plus didano-
sine, treatment with zidovudine plus zalcitabine was
associated with a relative risk of disease progression
or death of 0.93 (95 percent confidence interval,
0.77 to 1.12; P=0.45). Adjusting for base-line co-
variates had little effect.

No significant differences among the three groups
were found in comparisons of the length of time to
a first occurrence or recurrence of the specific con-
ditions examined. The results for zidovudine plus
zalcitabine did not differ significantly from those for
zidovudine monotherapy for any condition. Zido-
vudine plus didanosine was associated with a lower
risk of P. carinii pneumonia (relative risk, 0.65; 95
percent confidence interval, 0.44 to 0.96; P=0.03)
and a lower risk of Mycobacterium avium complex
(relative risk, 0.66; 95 percent confidence interval,
0.44 to 0.98; P =0.04) than zidovudine monother-
apy. When the analyses for individual conditions
were combined, we found that the results for zido-
vudine plus didanosine differed significantly from
those for zidovudine alone (P=0.05), whereas the
results for zidovudine plus zalcitabine did not dif-
fer significantly from those for zidovudine alone
(P=0.51) (Table 2).

Death

Death occurred in 176, 182, and 191 patients in
the zidovudine-plus-didanosine, zidovudine-plus-zal-
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Figure 1. Cumulative Disease-free Survival and Survival According to Treatment Group.
The numbers of patients at risk at 12, 24, and 36 months are shown below the figure.

TABLE 2. THE INCIDENCE AND RELATIVE RISK OF VARIOUS OPPORTUNISTIC DISEASES
AND DEATH, ACCORDING TO TREATMENT GROUP.

ZIDOVUDINE PLUS ZIDOVUDINE PLUS

DIDANOSINE ZALCITABINE ZIDOVUDINE RELATIVE Risk
EVENT (N=363) (N=367) (N=372) (95% CONFIDENCE INTERVAL)*
ZIDOVUDINE PLUS ZIDOVUDINE PLUS
DIDANOSINE ZALCITABINE

no. of patients

Disease progression or death 226 230 244 0.86 (0.71-1.03)  0.92 (0.76-1.10)

Death 176 182 191 0.88 (0.71-1.08)  0.96 (0.78-1.17)

Pulmonary or extrapulmonary 42 51 60 0.65 (0.44-0.96)t 0.79 (0.54-1.15)
P. carinii

Esophageal or pulmonary can- 43 48 42 0.97 (0.63-1.49) 1.16 (0.76-1.75)
didiasis

Systemic M. avium complex 42 52 58 0.66 (0.44-0.98)t 0.85 (0.58-1.24)
infection

Cytomegalovirus discase 49 51 49 0.96 (0.65-1.44) 1.02 (0.69-1.52)

Malignant conditions} 19 17 27 0.64 (0.36-1.16) 0.58 (0.31-1.06)

Other opportunistic infections§ 37 34 38 0.94 (0.60-1.48) 0.88 (0.55-1.40)

Other diseasesq 17 32 26 0.60 (0.33-1.12) 1.13 (0.67-1.90)

All events — first and subsequent 454 500 521 0.84 (0.70-1.00)1 0.94 (0.79-1.12)

(pooled hazard ratios)

*In each case the reference group is the zidovudine group.
1P =0.05 for the comparison with zidovudine monotherapy.
fMalignant conditions consisted of Kaposi’s sarcoma with visceral involvement, lymphoma, and cervical cancer.

§The opportunistic infections consisted of cryptosporidiosis, isosporiasis, toxoplasmosis, nontuberculosis mycobacterial
infection (besides M. avium complex), tuberculosis, cryptococcosis, histoplasmosis, salmonella septicemia, herpes simplex,
and disseminated herpes zoster.

9Other diseases consisted of AIDS dementia complex, progressive multifocal leukoencephalopathy, and wasting.
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citabine, and zidovudine groups, respectively (Table
2); the respective rates of death per 100 person-years
were 21.9, 22.7, and 24.1 (P=0.44). The survival
rate at 12 months was 89.2 percent in the group as-
signed to zidovudine plus didanosine, 90.9 percent
in the group assigned to zidovudine plus zalcitabine,
and 90.5 percent in the group assigned to zidovudine
alone; at 24 months the rates were 67.5 percent, 67.7
percent, and 65.4 percent; and at 36 months they
were 49.4 percent, 46.2 percent, and 41.6 percent
(Fig. 1). As compared with zidovudine therapy (Table
2), treatment with zidovudine plus didanosine was
associated with a relative risk of death of 0.88 (95
percent confidence interval, 0.71 to 1.08; P=0.22)
and treatment with zidovudine plus zalcitabine was
associated with a relative risk of 0.96 (95 percent
confidence interval, 0.78 to 1.17; P=0.67). As com-
pared with treatment with zidovudine plus didano-
sine, therapy with zidovudine plus zalcitabine was as-
sociated with a relative risk of death of 0.92 (95
percent confidence interval, 0.74 to 1.13; P=0.42).
Kaplan—Meier estimates of survival in each treatment
group are shown in Figure 1.

Adverse Events

The rates of adverse events leading to discontinua-
tion of treatment were 32.9, 32.6, and 26.5 per 100
person-years in the zidovudine-plus-didanosine, zido-
vudine-plus-zalcitabine, and zidovudine groups, re-

spectively. As compared with zidovudine therapy,
treatment with zidovudine plus didanosine was asso-
ciated with a relative risk of discontinuation of treat-
ment of 1.29 (95 percent confidence interval, 1.01 to
1.64; P=0.04) and treatment with zidovudine plus
zalcitabine with a relative risk of 1.21 (95 percent
confidence interval, 0.95 to 1.54; P=0.12) (Table 3).

The numbers of patients with a first occurrence of
cach type of adverse event are shown in Table 3.
Nausea or vomiting, diarrhea, abdominal pain or
gastrointestinal distress, and pancreatitis were more
common during treatment with zidovudine plus di-
danosine, whereas neuropathy was more common
during treatment with zidovudine plus zalcitabine. Pa-
tients taking zidovudine plus zalcitabine had lower
rates of diarrhea than those taking zidovudine alone.
However, half the patients assigned to zidovudine
alone received a didanosine placebo, and these pa-
tients had higher rates of some adverse events than
the patients who received the zalcitabine placebo; the
difference between groups was significant for diarrhea
(P=0.008). The increased rate of diarrhea with di-
danosine placebo is related to the buffer used (mag-
nesium hydroxide).

CD4 Cell Counts

The mean change in the CD4 cell counts from
base line to two months was +19.2, +12.9, and
—4.0 cells per cubic millimeter in the zidovudine-

TABLE 3. THE INCIDENCE AND RELATIVE RISK OF ADVERSE EVENTS, ACCORDING TO TREATMENT GROUP.*

ZIDOVUDINE ZIDOVUDINE
PLUS PLUS
DIDANOSINE ~ ZALCITABINE ZIDOVUDINE RELATIVE Risk
ADVERSE EVENT (N=363) (N=367) (N=372) (95% CONFIDENCE INTERVAL)
ZIDOVUDINE ZIDOVUDINE
PLUS PLUS
DIDANOSINE ZALCITABINE
no. of patients

Adverse event resulting in perma- 141 151 124 1.29 (1.01-1.64)t 1.21 (0.95-1.54)

nent discontinuation of study

drug regimen
Grade IV or V adverse event 64 78 74 1.01 (0.72-1.41) 1.01 (0.73-1.39)
Neutropenia 23 35 28 0.86 (0.49-1.50) 1.17 (0.71-1.94)
Anemia 19 14 15 1.42 (0.72-2.82) 0.90 (0.43-1.89)
Nausea or vomiting 46 17 28 1.79 (1.11-2.87)t  0.60 (0.33-1.11)
Diarrhea 17 4 15 1.14 (0.57-2.30) 0.24 (0.08-0.72)1
Abdominal pain or gastrointesti- 37 14 25 1.64 (0.98-2.74) 0.57 (0.29-1.10)

nal distress
Elevated amylase or lipase level 9 6 6 1.78 (0.63-5.04) 0.93 (0.30-2.90)
Pancreatitis 8 2 2 4.64 (0.98-21.97)  0.97 (0.14-6.91)
Neuropathy 24 56 25 1.06 (0.60-1.86) 2.20 (1.36-3.56)t

*In each case the reference group is the zidovudine group. The specific events listed include events that resulted in the
discontinuation of study drugs as well as grade IV or V events that occurred during treatment. The following laboratory
values were considered to indicate grade IV events: hemoglobin level, less than 6.5 g per deciliter (4.0 mmol per liter);
absolute neutrophil count, fewer than 500 cells per cubic millimeter; amylase level, more than five times the upper limit

of normal; and lipase level, more than five times the upper limit of normal.

+P<0.05.

$P<0.01.

Volume 335 Number 15 1103

Downloaded from www.nejm.org on October 7, 2008 . For personal use only. No other uses without permission.
Copyright © 1996 Massachusetts Medical Society. All rights reserved.



The New England Journal of Medicine

plus-didanosine, zidovudine-plus-zalcitabine, and zi-
dovudine groups, respectively (P<<0.001 for the
comparisons of each combination therapy with the
monotherapy group). The rate of decline in the CD4
cell count after two months was similar for the three
groups.

Subgroup Findings

When patients were grouped according to covari-
ates assessed at base line (history of an AIDS-defin-
ing condition, Karnofsky score, hemoglobin level, race
[nonwhite vs. white], and sex), no significant interac-
tions were found between the subgroups and the
treatment effects.

The results were also analyzed according to the
extent of zidovudine use before randomization: no
prior use, use for 12 months or less, and more than
12 months of use (Table 4). The patients in these
subgroups took the study drugs for similar lengths of
time (data not shown). The treatment effects in these
subgroups differed with respect to disease progression
or death (P=0.04) but not with respect to death
alone (P=0.39). (Homogeneity was assessed with a
test with 4 degrees of freedom, adjusted for other
base-line variables; the unadjusted P values were 0.19
and 0.52, respectively.) For both combination ther-
apies, as compared with zidovudine therapy, the
adjusted relative risk of disease progression or death
increased with increasing prior use of zidovudine. Pa-
tients with no prior use and those with 12 months of
use or less showed a benefit from combination ther-

apy, whereas patients with more than 12 months of
previous use did not. The change in the CD4 cell
count at two months showed a similar relation to pri-
or zidovudine use (data not shown): patients with no
prior use had significant increases in CD4 cell counts
in all three treatment groups.

DISCUSSION

In this study of patients with advanced HIV infec-
tion, combined treatment with zidovudine and ei-
ther didanosine or zalcitabine did not delay disease
progression or prolong survival, as compared with
treatment with zidovudine alone, and patients who
received combination therapy had more adverse
events. It is unclear why the combination of two an-
tiretroviral medications provided no benefit. Their
toxic effects may be more pronounced in patients
with advanced disease. About three quarters of the
patients had already taken zidovudine before they
entered the study; the lack of benefit might be ex-
plained by the findings in recent studies that suscep-
tibility to didanosine and zalcitabine decreases when
zidovudine resistance occurs! and that zidovudine
resistance in patients with extensive prior zidovudine
use predicts disease progression and death whether
they continue to take zidovudine or switch to an-
other medication.2¢

Our study was designed to detect a 33 percent re-
duction in the rate of disease progression or death
with combination therapy as compared with zidovu-
dine therapy alone. Smaller differences may have been

TABLE 4. INCIDENCE AND RELATIVE RISK OF DISEASE PROGRESSION AND DEATH
ACCORDING TO TREATMENT AND PRIOR ZIDOVUDINE USE.*

ZIDOVUDINE  ZIDOVUDINE

(N=372)

ReLATIVE Riskt
(95% CONFIDENCE INTERVAL)

ZIDOVUDINE PLUS
DIDANOSINE

ZIDOVUDINE PLUS
ZALCITABINE

52 0.57 (0.36-0.90)t 0.65 (0.42-1.00)

105 0.76 (0.56-1.02)
87  1.10 (0.81-151)

0.72 (0.54-0.96)t
1.22 (0.89-1.67)
37 0.62(0.35-1.08) 0.82 (0.49-1.36)

83  0.78 (0.56-1.08) 0.80 (0.58-1.10)

PLUS PLUS
DIDANOSINE ZALCITABINE ZIDOVUDINE
EVENT (N=363) (N=367)
no. of events
Disease progression or
death
No prior zidovudine 40 42
Prior zidovudine
<12 mo 99 99
>12 mo 87 89
Death
No prior zidovudine 25 30
Prior zidovudine
<12 mo 78 80
>12 mo 73 72

71 1.15 (0.81-1.63) 1.01 (0.72-1.43)

*In each case the reference group is the zidovudine group. A total of 80, 81, and 90 patients in
the zidovudine-plus-didanosine, zidovudine-plus-zalcitabine, and zidovudine groups, respectively,
had not previously received zidovudine; 149, 156, and 143 patients had received zidovudine for 12
months or less; and 134, 130, and 139 had received zidovudine for more than 12 months.

1The risks were adjusted for the base-line CD4 cell count, hemoglobin level, Karnofsky score, and

prior opportunistic infection.
$P<0.05.
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present but undetected; considering the toxicity of
the study medications in patients with AIDS or se-
vere immunosuppression, we felt that such differ-
ences would not be clinically relevant.

The conclusions of our study may not extend to
other nucleoside monotherapies or combination ther-
apies. In particular, it included only zidovudine mono-
therapy, unlike AIDS Clinical Trials Group Study
175, which included both zidovudine and didano-
sine monotherapy.2! The benefit of zidovudine as
monotherapy diminishes after two years?223; many of
the patients we studied had extensive prior zidovu-
dine use.

Although we did not find an overall benefit of com-
bination therapy, it did appear to be more beneficial
than zidovudine alone in the subgroup of patients
with no or limited prior zidovudine use.

The optimal time to begin therapy with these med-
ications remains unresolved. Recent studies show
that lymph-node destruction and cell death are caused
by viral replication after primary HIV infection; ear-
ly antiretroviral therapy could reduce viral replica-
tion and may delay disease progression.2* Further
data from trials with clinical end points are necessary
to answer this question.

In summary, we found that combination therapy
with zidovudine plus didanosine or zidovudine plus
zalcitabine was not superior to zidovudine mono-
therapy in patients with AIDS or severe immuno-
suppression and that it produced considerably more
side effects. However, subgroup analyses indicate that
these combinations may be more effective in patients
with little or no prior zidovudine use than in pa-
tients with extensive prior use.

Supported by contracts (NOI1-AI-04045, NOI1-AI-45227, NOI1-Al-
45231, NO1-AI-45233, NO1-AI-45222, NO1-AI-4040, NO1-AI-45224,
NO1-AI-05047, NO1-AI-45230, NO1-AI-05046, NO1-AI-45229, NO1-
AI-45220, NO1-AI-45235, NO1-AI-45228, NO1-AI-45234, NOI1-AI-
55258, NO1-AI-55255, and NO1-AI-55261) with the National Institute
of Allergy and Infectious Diseases and by Bristol-Myers Squibb, Glaxo—
Wellcome, and Hoffmann-LaRoche.
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APPENDIX

The following centers and investigators also participated in the
study: Henry Ford Hospital, Detroit — J. Kumi, B. Al-Ujayli, and
D. Mastro-Polak; Denver Community Program for Clinical Re-
search on AIDS — D. Cohn, M. Grodesky, and J. Saldanha; the
Research and Education Group — J. Sampson, J. Godbey, and
K. Loveless; Wayne State University—Detroit Medical Center —
G. Deisinger, K. Mooney, and R. Fakhry; AIDS Research Con-
sortium of Atlanta — S. Thompson, R. Hudson, and M. Tanner;
Community Consortium of San Francisco — W.J. Fessel and
A. Harris (Kaiser Medical Center), R.C. Scott (Alta Bates Medi-
cal Associates, Oakland); Addiction Research and Treatment Cor-
poration, Brooklyn, N.Y. — L..S. Brown, Jr., S. John, and J. Rawls;
AIDS Research Alliance, Chicago — R. Luskin-Hawk, R. Slotten,
and J. Bonnell-Lucia; Clinical Directors Network of Region II,
New York — R.A. Torres; Louisiana Community AIDS Research
Programs — J. Osterberger, J. Walker, and S. Pablovich; North
Jersey Community Research Initiative, Newark, N.J. — G. Perez;
Richmond AIDS Consortium — T.M. Kerkering, E. Fisher, and
R. Artz; Washington Regional AIDS Program, Washington, D.C.
— F. Gordin; the NIAID Data and Safety Monitoring Board —
C. Carpenter, Brown University, Providence, R.I.; B. Brody,
Baylor College of Medicine, Houston; D. DeMets, University of
Wisconsin Medical School, Madison; T. Fleming, University of
Washington, Seattle; K. Mayer, Memorial Hospital, Pawtucket,
R.I.; D. Murphy, University of Florida Health Sciences, Gaines-
ville; J. O’Fallon, Mayo Clinic, Rochester, Minn.; J. Rahal, The
New York Hospital Medical Center of Queens and Cornell Uni-
versity; M. Sande, San Francisco General Hospital; S. Straus,
NIAID, Bethesda, Md.; L. Walters, Georgetown University,
Washington, D.C.; R. Whitley, University of Alabama, Birming-
ham; P Whitley-Williams, University of Medicine and Dentistry
of New Jersey; the Division of AIDS, NIAID — S. Schnittman,
W. Duncan, J. Killen, and D.O. Dixon; and the Terry Beirn
Community Programs for Clinical Research on AIDS Statistical
Center, University of Minnesota — J.D. Neaton.
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