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"W" NFECTION with Mycobacterium tuberculosis 
| niost C0inn1011 human infection world- 
L wide. As the epidemic ol human immunode- 

-A^ticiency virus (HIV) infection continues to 
evolve, the risk of dual infection with HIV and 
M. tuberculosis may be substantial in young adults, 
especially in developing countries.1 HIV Infection 
confers the greatest known risk for the development 
of tuberculosis, both tor the reactivation of latent in­
fection and for progressive primary disease.2 5 More­
over, once active tuberculosis develops in HIV- 
infected persons, mortality is high, despite good 
clinical and microbiologic responses to antitubercu­
lous therapy.611

Pre\enti\e therapy has been proposed as a strategy 
to control tuberculosis in I llV-infectcd popula­
tions.12 l4 The potential benefit of preventive therapv 
w as first suggested by observational studies of injec­
tion-drug users,2-31516 but these were uncontrolled 
studies of selected populations at high risk.17 Data 
on the efficacy of preventivc therapy in HIV-sero­
negative persons1^22 cannot be readily extrapolated 
to HIV-seropositive persons, because of the con­
founding effects of progressive immunosuppression 
related to HIX infection and concern about an in-
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Abstract
Background Infection with the human immuno­

deficiency virus (HIV) greatly increases the risk of re­
activation tuberculosis. We evaluated the safety and 
efficacy of three preventive-therapy regimens in a 
setting where exposure to tuberculosis is common.

Methods \Ne performed a randomized, placebo- 
controlled trial in 2736 HIV-infected adults recruited 
in Kampala, Uganda. Subjects with positive tubercu­
lin skin tests (induration, 2=5 mm) with purified pro­
tein derivative (PPD) were randomly assigned to one 
of four regimens: placebo (464 subjects), isoniazid 
daily for six months (536), isoniazid and rifampin 
daily for three months (556), or isoniazid, rifampin, 
and pyrazinamide daily for three months (462). Sub­
jects with anergy (0 mm induration in reaction to 
PPD and Candida antigens) were randomly assigned 
to receive either placebo (323 subjects) or six months 
of isoniazid (395). The medications were dispensed 
monthly and were self-administered.

Results Among the PPD-positive subjects, the in­
cidence of tuberculosis in the three groups that re­
ceived preventive therapy was lower than the rate in 
the placebo group (P = 0.002 by the log-rank test). 
The relative risk of tuberculosis with isoniazid alone, 
as compared with placebo, was 0.33 (95 percent con­
fidence interval, 0.14 to 0.77); with isoniazid and ri­
fampin, 0.40 (0.18 to 0.86); and with isoniazid, rifam­
pin, and pyrazinamide, 0.51 (0.24 to 1.08). Among 
the subjects with anergy, the relative risk of tubercu­
losis was 0.83 (95 percent confidence interval, 0.34 
to 2.04) with isoniazid as compared with placebo. 
Side effects were more common with the multidrug 
regimens, and particularly with the regimen contain­
ing pyrazinamide. Survival did not differ among the 
groups, but the subjects with anergy had a higher 
mortality rate than the PPD-positive subjects.
Conclusions six-month course of isoniazid con­

fers short-term protection against tuberculosis among 
PPD-positive, HIV-infected adults. Multidrug regimens 
with isoniazid and rifampin taken for three months 
also reduce the risk of tuberculosis. (N Engl J Med 
1997;337:801-8.)
©1997, Massachusetts Medical Society
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Intervention and Randomization

The four study groups received placebo (250 mg of ascorbic 
acid per day for six months); isoniazid I 300 mg per day for six

creased risk of drug toxicity in HIX’ infected per­
sons.2’-4 Because of the relevance of preventive ther­
apy to the strategy tor eliminating tuberculosis in 
the United States and the potential benefit of pre­
ventive therapy in targeted populations in resource­
poor countries, in March 1993 the Uganda-Case 
Western Reserve University Research Collaboration 
began a randomized, placebo-controlled trial of three 
regimens of therapy to prevent tuberculosis in HIV- 
infected Ugandan adults w ho had positive skin tests 
with purified protein derivative (PPD). In October 
1993 enrollment was expanded to include HIV- 
infected persons with anergy with respect to PPD 
and Candida antigens, on the basis of new informa­
tion suggesting an increased risk of tuberculosis in 
HIV-infected persons with anergy.’4

Study Design

The objective of this randomized, placebo-controlled clinical 
trial was to determine the efficacy of three daily, self-administered 
regimens of preventive therapy for tuberculosis in HIX' infected 
adults. The trial was designed to obtain at least three years <>f fol­
low-up data on all enrolled subjects, with annual interim anahses 
to ensure timely detection of risks and benefits to the partici 
pants. All subjects gave oral informed consent before screening 
and enrollment in the study. The study protocol was approved bv 
the institutional review board at the L'niversitv Hospitals of 
(’leveland and Case Western Reserve L'niversitv and bv the L’gan- 
dan National AIDS Research Subcommittee.

Study Population

Between March 1, 1993, and April 20, 1995, Ugandan adults 
IS years or more of age were screened for enrollment at live med 
ical clinics and counseling centers for persons with HIX' tvpe I 
(HIX' 1) infection in Kampala, Uganda. Enrollment of subjects 
with anergy was begun in October 1993. In the PI’l) positive co­
hort, enrollment in the isoniazid and isoniazid-plus-ntampin groups 
was continued beyond the predetermined sample size to allow us 
to screen and enroll subjects in the anergy groups. The study's 
inclusion criteria were HIX' infection documented by enzyme- 
linked immunosorbent assay, a PPI") skin test showing at least 
5 mm of induration after 48 to 72 hours or anergy. and a Kar 
nofsky performance score of more than 50.-; Anergy w as defined 
as 0 mm of induration in reaction to both PPD and Candida an­
tigens. Candida antigens were used for skin testing because teta­
nus-toxoid and mumps vaccinations are not routinely used in 
Uganda. Only one control antigen was used, to enhance accept­
ance bv the subject. The exclusion criteria were the presence of 
active tuberculosis, previous treatment for tuberculosis, use of an­
tiretroviral drugs, a vv hite-cell count under 3000 per cubic mill: 
meter, a hemoglobin level under 80 g per liter, serum aspartate 
aminotransferase level over 90 U per liter, serum creatinine level 
over 1.8 mg per deciliter (160 jzmol per liter), a positive urinary 
(i human chorionic gonadotropin test, residence more than 20 
km from a project clinic, advanced HIX’ disease, or the presence 
of major underlying medical illness unrelated to HIX' infection. 
Before entry into the trial, all the subjects were screened lor active 
tuberculosis bv a history taking and physical examination, chest 
radiography, sputum microscopy with the Zichl-N’eelsen stain for 
acid-fast bacilli, and sputum mycobacterial culture

months); isoniazid <300 mg per day) and rifampin (600 mg per 
dav i lor three months; or isoniazid (300 mg per day), rifampin 
600 mg per day i. and pvrazinamidc (2000 mg per day) for three 

months. Blocked randomization was used (in blocks of six) to as­
sign eligible subjects to one of the study regimens. Sequentially 
numbered, sealed envelopes containing the treatment assign­
ments were drawn in numerical order by a data clerk. Subjects 
with anergv were assigned only to the placebo and isoniazid groups 
bv a se|varate, but identical, randomization process. Instruction 
about HIX’ and tuberculosis and counseling on compliance were 
given to all study subjects at enrollment and during follow-up 
clinic visits. Study nurses dispensed the medication in prepack 
aged envelopes containing one month of doses with oral and 
written instructions. A team of five experienced home health vis 
itors traced rhe subjects who did not keep scheduled appoint­
ments and encouraged them to return to the clinic.

Measurements

Demographic and clinical information was obtained through 
standardized interviews and physical examination. At the time of 
screening, venous blood was collected for enzyme linked immu­
nosorbent assay testing lor HIX' I, complete blood and differen­
tial counts (Coulter T540 svstem. Coulter Electronics, Hialeah,

Assessment of Outcome

Hie primary outcome of the study was the development of tu­
berculosis; secondary outcomes included adverse drug reactions 
and mortality . The subjects were evaluated monthly during the 
first six months of the study and every three months thereafter. 
Active screening for tuberculosis was performed at all scheduled 
and unscheduled visits by means of a standardized evaluation of 
the symptoms and signs of tuberculosis; chest radiographs were 
obtained every six months. If tuberculosis was suspected on the 
basis of symptoms, signs, or the chest radiograph, three sputum 
specimens were obtained for mycobacterial smear and culture. 
Decisions to initiate antituberculous therapy for active tuberculo­
sis were made by on-site investigators after reviewing the clinical, 
radiographic, and microbiologic data.

( ases of suspected tuberculosis were referred for independent 
review and classification by two ehest physicians who were blind­
ed to the subjects' treatment group. Subjects were selected for re­
view it they had at least one of the following: symptoms or signs 
consistent with active tuberculosis, a sputum smear positive for 
acid fast bacilli, a positive culture for M. tuberculosis, abnormal 
findings consistent with tuberculosis on chest radiography, or 
empirical therapy for tuberculosis. The reviewers independently 
classified suspected cases of tuberculosis according to operational 
definitions of the disease.-’'’ Definite tuberculosis was defined as 
culture-confirmed disease (more than five colonies of M. tuber­
culosis}. Probable tuberculosis was defined as a clinical illness 
consistent with tuberculosis on the basis of at least two of the fol­
low ing findings: results of chest radiography consistent with pul- 
monary tuberculosis, smear of tissue or secretions positive for 
.Kid last bacilli, or a response to antituberculous therapy. Suspect­
ed cases that did not fulfill the criteria for definite or probable 
tuberculosis were not considered to Ise active tuberculosis.

During the treatment phase, the subjects were screened for ad­
verse events at all scheduled monthly visits or unscheduled visits. 
Medical of ficers recorded the type and grade of reaction with a 
standard grading system for drug toxicity in HIV-infected per­
sons.’ 1 he medical officers and study subjects could not be for- 
mallv blinded to the treatment because of the discoloration of 
body fluids produced by rifampin; however, the medical officers 
were instructed to perform the clinical examination and record 
the findings without reference to the treatment code, and they 
did not have access to the results of urinary testing. Mortality was 
assessed through interviews with family members or review of 
hospital records when available. Autopsies were not performed. 
I hc date of death and reports of prominent symptoms at the time 
of death were also obtained from family members.
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Tuberculosis

In the PPI') positive cohort, 138 subjects met the 
criteria for new cases of tuberculosis after a mean
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following reasons: active tuberculosis (smear- or cul­
ture-positive; 185 subjects), HIV-seronegative or in­
determinate (703), failure to return for skin testing 
(28), PPD-negative (374), abnormal chest radio­
graph (884), previous history of tuberculosis or use 
of preventive therapy (96), poor performance status 
(233), pregnancy (160), age greater than 50 years 
(223), or residence more than 20 km from project 
clinic (226). Information on the progress of subjects 
through follow-up is available elsewhere.*

In both the PPD-positive and the anergy cohorts, 
the treatment groups were balanced at base line in 
terms of demographic factors, performance status, 
and the results of laboratory tests (Table 1). During 
follow-up, the numbers of subjects who withdrew 
from the study, moved out of the study area, or 
could not be located for unknown reasons did not 
differ significantly among the study groups. The 
mean number of scheduled visits, unscheduled visits 
due to illness, and chest radiographs per person did 
not differ significantly among the groups. Urine­
tests for isoniazid metabolites were performed in 
1754 subjects in the treatment groups (90 percent), 
and 75 percent of the results were positive; the re­
sults did not differ significantly among the treat­
ment groups. Of the 97 subjects randomly selected 
for a single spot check at home between clinic ap­
pointments, 78 (80 percent) tested positive for iso­
niazid metabolites. The subjects with positive re­
sults on the spot test had a higher proportion of 
positive tests at the regular monthly visits than the 
subjects with negative tests (82 percent vs. 46 per­
cent, P<0.001).

At the second interim analysis, in December 1995, 
isoniazid alone was found to reduce the risk of tu­
berculosis bv 67 percent in HIV-infected adults with 
positive tuberculin skin tests, although there was no 
significant difference in mortality among treatment 
groups. Because the benefit of preventive therapy 
with isoniazid satisfied conservative criteria for statis­
tical significance, the study investigators and officials 
at the Centers for Disease Control and Prevention, 
the funding agency for the study, concurred that pre­
ventive therapv with isoniazid should be offered to 
the subjects randomly assigned to the placebo group.

THREE REGIMENS TO PREVENT TUBERCULOSIS IN UGANDAN ADULTS WITH HIV INFECTION

Fla.), and serum creatinine and aspartate aminotransferase meas­
urements. HIX’ infection was documented by enzyme-linked im­
munosorbent assay (Recombigen HIX’ 1 env and gag ELISA, 
Cambridge BioScience, XVorcester, Mass.); 1 in 10 HIX-1-posi- 
tive and l in 25 HIX’-1-negative scrum samples, according to 
enzyme-linked immunosorbent assay, underwent confirmatory 
testing bv HIX’-1 Western immunoblotting (BioRad Novapath, 
Hercules, Calif). At the time of screening, all the subjects under­
went Mantoux skin testing with 5 tuberculin units of PPD (Tu­
bersol, Connaught Laboratories, Swiftwatcr, Pa.) and 0.1 ml of 
Candida antigeif (Candida albicans allergic extract, Berkeley Bio 
logics, Berkeley, Calif; 1:50 final concentration). After 48 to 72 
hours, experienced observers recorded the results ol each skin test 
in millimeters. Posteroanterior chest radiographs were obtained at 
base line and at six month intervals during follow-up.

Before randomization, at least one sputum specimen was col­
lected if the subject was able to produce sputum. All sputum spec 
imens were digested, concentrated, and stained for acid-fast bacilli 
by the Ziehl-Neelsen method at the Uganda Tuberculosis Inves­
tigations Bac etiological Unit in Wandegeva. Sputum smears were 
graded according to the number of acid-fast organisms seen on 
light microscopy." Specimens were cultured for A/, tuberculosis on 
Lowenstein-Jensen slants, incubated at 37°C in air, and examined 
weeklv for eight weeks or until positive results were seen.

Compliance with the prescribed regimen was assessed by the 
subject’s attendance at scheduled visits, urinary testing for isoniazid 
metabolites (Mycodyn Uritec, DynaGen, Cambridge, Mass.), and 
self-reports. Ninety-seven subjects in the three treatment groups 
were randomlv selected for unscheduled tests for urinary isoniazid 
metabolites performed at home between clinic appointments at the 
beginning of the third month of preventive therapy.

Statistical Analysis
The intention-to-treat approach was used to analyze the data 

for the primary and secondary end points of tuberculosis, adverse 
drug reactions, and mortality. The incidence of tuberculosis w as 
estimated bv the person-year method; the cumulative proportion 
was estimated for adverse drug reactions and death. Efficacy was 
estimated as the relative risk (with 95 percent confidence inter 
vals) of tuberculosis in the treatment groups as compared w ith 
the placebo group. The sample size was calculated separately for 
the PPD-positive and anergy cohorts to achieve a power of 80 
percent to detect a reduction of 67 percent in the incidence of 
tuberculosis with an overall type I error of 5 percent. The sample­
size was adjusted for expected mortality and losses to follow up. 
The target sample size tor each treatment or placebo group was 
410 for the PPI') positive cohort and 500 tor the anergy cohort.

A global test of significance was performed with the log-rank 
statistic to compare the cumulative incidence of tuberculosis in 
the treatment groups with that in the placebo group. The nomi­
nal significance level, according to the Lan-DcMcts error-spend 
ing function,-”' was 0.032 when adjusted for a second interim 
analysis in which 47 of 56 expected events (84 percent) had oc­
curred in the PPD-positive subjects. Three pairwise comparisons 
were then made between each active treatment group and the 
placebo group. The tvpe I error for these pairwise comparisons 
was adjusted for multiple comparisons by using the nominal sig 
nificance level from the global test to obtain an adjusted tvpe 1 
error of 0.011 lor each comparison, preserving the overall, study- 
wide tvpe I error of 0.05. A similar procedure was used to adjust 
the significance level lor the subjects with anergy.

RESULTS

Between March 1, 1993, and April 20, 1995, 9095 
subjects were screened and 2736 were enrolled in the 
study. Of the 9095 persons screened for the study, 
4306 did not complete the base line evaluation and 
2053 were ineligible for the study. Persons screened 
for the study were not eligible for one or more of the
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Adverse Drug Reactions

A total of 304 adverse events were reported in 279 
subjects during the course of therapy in all studv 
groups, including the placebo groups. The frequen­
cy of any reported adverse event in the PPD-positive 
cohort was greater in the treatment groups than in 
the placebo group, and it was greatest in the group 
receiving the regimen containing pyrazinamide (Ta­
ble 3). Treatment was discontinued in 43 subjects.

Male M.-X i ".i i

Mean age ivri
Kamiitkkv performance 

score
Bodv-mass indexj
1’1’11 skin test i mm ofindu 

ration i
Previous herpes zoster or 

thrush i
Absolute lymphocyte count

< per mm!i
Hemoglobin ig/htcri 
Person-years of observation 
C. ompletion of trial i’Vi

iMisivzin 
. s 595

pin, 0.14 (95 percent confidence interval, 0.03 to 
0.62), w hercas the efficacy with isoniazid, rifampin, 
and pyrazinamide was unchanged.

In the anergy cohort, 66 subjects met the criteria 
tor the blinded, independent review after a mean of 
12 months of observation. Nineteen cases of definite 
(9 cases) or probable ( 10 cases) tuberculosis were de­
tected. The cumulative incidence of tuberculosis was 
similar in the placebo and isoniazid groups (P = 0.68 
by the log-rank test) (Eig. 1 B). The relative risk of tu­
berculosis in the isoniazid group was 0.83 (Table 2), 
but the wide confidence intervals did not exclude the 
hypothesis of no difference in incidence rates. In a 
proportional-hazards regression analysis adjusted for 
age, sex, body-mass index, hemoglobin level, white­
cell count, Karnofsky performance score, historv of 
HIX’-rclatcd infection, and presence of diarrhea, the 
relative risk of tuberculosis in the isoniazid group as 
compared with the placebo group declined to 0.75, 
but the confidence intervals remained wide. The rel­
ative risk of definite tuberculosis was 0.75 (95 per­
cent confidence interval, 0.20 to 2.79).

\
follow-up of 15 months. Forty-seven cases of tuber­
culosis (24 definite and 23 probable) were observed. 
In this cohort, the cumulative incidence of tubercu­
losis was greater in the placebo group than in the 
treatment groups (P = 0.002 by the log-rank test) 
(Fig. 1A). In separate pairwise comparisons of indi­
vidual treatment regimens with placebo (Table 2), 
the relative risk of tuberculosis with isoniazid alone 
was 0.33, a statistically significant value. A similar ef­
fect was found with the isoniazid and rifampin 
group as compared with the placebo groups; the rel­
ative risk was 0.40, but in this comparison, the effect 
narrowly failed to meet the prespecified adjusted lev­
el of significance. The relative risk of tuberculosis 
with the three-drug regimen was 0.51, and the esti­
mate of the effect was of borderline statistical signif­
icance. The relative risks of tuberculosis in the treat­
ment groups as compared with the placebo groups 
remained unchanged for isoniazid and isoniazid 
with rifampin in a proportional-hazards regression 
model after adjustment for age, sex, body-mass in­
dex, hemoglobin level, white-cell count, Karnofsky 
performance score, history of HIV-related infection, 
and presence of chronic diarrhea or weight loss. Af­
ter this adjustment, the relative risk with the three- 
drug regimen decreased to 0.43 and was of border­
line statistical significance (P = ().O3).

When the analysis was restricted to definite, cul­
ture-confirmed cases of tuberculosis among the 
PPD-positive cohort, the relative risk of tuberculosis 
with isoniazid was 0.22 (95 percent confidence in 
terval, 0.06 to 0.77) and with isoniazid and rifam-

*CJtcgoric.il x.ikies were compared by the chi square test lor honiogcncm . omiiniioii- x.ilucs were 
compared by analysis ot\ anance. I’l’D denotes a tuberculin skin test unh punlicsl proiem slcni.urc.

•fThe body mass index xvascalculated as the Height in kilograms divides! In the sspiarc <■! the height 
in meters.
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Figure 1. Cumulative Incidence of Tuberculosis among PPD- 
Positive Subjects (Upper Panel) and Subjects with Anergy 
(Lower Panel), According to Study Group.
For PPD-positive subjects, the incidence rates of tuberculosis 
in the groups receiving preventive therapy were lower than the 
rate in the placebo group (P = 0.002 by the log-rank test). For 
subjects with anergy, the incidence rates of tuberculosis did 
not differ between the placebo and isoniazid groups (P-0.68 
by the log-rank test). 6H denotes patients receiving isoniazid 
for six months, 3RH patients receiving isoniazid and rifampin 
for three months, and 3RHZ patients receiving isoniazid, rifam­
pin, and pyrazinamide for three months. The numbers below 
the graphs are the numbers of subjects at risk.

Mortality

During follow-up, there were 399 deaths: 237 
among PPD-positive subjects and 162 among sub­
jects with anergy. The overall mortality rate was 
greater in the anergy cohort than in the PPD-posi- 
tivc cohort (P = 0.001). The proportion surviving at 
one year was 0.78 in the anergy cohort and 0.90 in 
the PPD-positive cohort (P = 0.001 by the log-rank 
test). When the analysis was stratified according to 
the presence of anergy, there was no significant dif­
ference between placebo and each treatment with 
regard to cither the mortality rate or the cumulative 
proportion of deaths (P>0.2 by the log-rank test) 
in either the PPD-positive cohort or the anergy co­
hort (Table 4). Of the 66 subjects in whom tuber­
culosis developed, 13 died, for a cumulative mortal­
ity rate of 20 percent.

DISCUSSION
In this randomized, placebo-controlled clinical 

trial of therapy to prevent tuberculosis in HIV- 
infected Ugandan adults, self-administered isoniazid 
taken daily for six months reduced the risk of tuber­
culosis by 67 percent in subjects with positive PPD 
skin tests (induration, ^5 mm). This level of short­
term protection was achieved with a minimum of 
adverse effects. The cfficacv of isoniazid in this studv

Subjects with Anergy
0.10-1

Vo I u inc 3 3 7 N u in b c r 12

The most common reason for stopping therapy was 
the development of rash or pruritus (25 subjects), 
followed by nausea and vomiting (8 subjects). The 
frequency of rash increased from less than 1 percent 
in the placebo group to 5.8 percent in the group re­
ceiving three drugs (P<0.001 by chi-square test for 
trend). No cases of Stevens-Johnson syndrome were 
reported. Arthralgias were more common in the 
treated groups than with placebo (1.5, 2.8, 3.1, and 
10.8 percent of subjects in the groups receiving pla­
cebo, isoniazid, isoniazid with rifampin, and isonia­
zid with rifampin and pyrazinamide, respectively). 
Paresthesias were more common in the group receiv­
ing isoniazid, rifampin, and pyrazinamide than in 
the placebo group (6.5 percent vs. 2.4 percent, 
P<0.001) but were reported with similar frequency 
in the groups receiving isoniazid and isoniazid with 
rifampin (2.4 and 3.1 percent, respectively).

Seven cases of clinical hepatitis w'ere detected by 
medical officers during the routine evaluations. Of 
the 1631 subjects whose serum aspartate aminotrans­
ferase levels were measured during therapy, 65 had el­
evated levels. Fifty-two of these subjects had peak ele­
vations of 135 U per liter or lower. Of the 13 subjects 
with values greater than 135 U per liter, 6 were sub- 

l jects with anergy who were receiving isoniazid; 5 were 
. PPD-positive subjects receiving isoniazid, rifampin, 

and pyrazinamide; 1 was a PPD-positive subject re­
ceiving isoniazid; and 1 was a PPD-positive subject

I receiving placebo.
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PI’l) positive cohort*
Placebo
Isoniazid
Isoniazid, rifampin
Isoniazid, rifampin, pyra 

zinamide
Ancrgy cohort

Placebo
Isoniazid

Cumulative
Incidence of

Reported 
Adverse Events

21

9
10

10
9

22 (6.S)
29 (7.3)

0
0

Discontinuation 
of Therapy

1 (0.2)
3 (0.6)

13 (2.3)
26 (5.6)

0
0

PPD-positive cohortH
Placebo
Isoniazid
Isoniazid, rifampin
Isoniazid, rifampin, pyra- 

zinamide
Ancrgy cohort

Placebo
Isoniazid

23 (5.01
60 i 1 1.2)
54 (9.7)

1 14 (24.7)

22 (6.8)
31 (7.8)

3.41 
1.08 
1.32
1 73

1.0
0.33 (0.14-0.77) 
0 40 id 18-0 Soi 
0.51 10 24-I OS >

Crude 
Relative Risk 

(95% Cl)

0
4 (0.7) 
o 11.11 

12 (2.6)

0
2 (0.5)

0.01
0 02
0 OS

0
0
0
1 (0.2)

1.0
0.32 (0.14-0.76)
0.41 (0 19-0.89)
0 43 (0.20-0.92)

Adjusted
Relative Risk 

(95% Cl)t
ML < >1
< AsFs

23 (5,0>
56 <10 4)
48 (8.6 >

101 (21 9i

P
Value!

10
0.75 <0.30- I 89i

3.06
2.53

1.0
0 S3 iO 34 2 04 i

these two studies, in addition to the preliminary re­
ports of other clinical trials,32-’-’ support the validity 
of the observed protective effect. The duration of 
this effect, however, remains to be established, since 
variability in the annual risk of infection among 
populations may affect the risk of tuberculosis after 
preventive therapy has been completed, especially in 
persons with advanced immunosuppression.

The current study extends previous observations 
by evaluating the safety and efficacy of two multi­
drug, three-month regimens, isoniazid and rifampin

Definite or 
Probable 

Tuberculosis

Table 3. Cvmltauxi: Ixcidexce oi- Aim km Evi xis, Gkade oi Ri.u nox ix Stldy 
Sl BJECTS, AXD ErI-QI EXL Y OE DlSCOXI (XT Al IOX OF THERAPY ACCORDIXG IO STUDY 

Group axd i hi Presexce or Abm x< i of Cui axeous Axergy.

Table 2. Ixcidi xii oi Defixiif or Probable Tubeiu itoms A( <ordixg io 
Study Group axd Ri iativf Risk of Tuber< itosis.‘

was similar to the efficacy of 71 percent found in a 
randomized clinical trial of isoniazid in Haiti,-’0 but 
the current study addressed some of the method- 
ologic issues raised about the Haitian study.-’1 In 
particular, the current analysis was based on a larger 
number of cases of tuberculosis, with half the cases 
confirmed by sputum culture. The incidence rates of 
tuberculosis were lower in the current study than in 
the Haitian study, perhaps as a result of the stricter 
entry criteria used to exclude subjects with actixe tu­
berculosis. Nevertheless, the consistent findings of

*CI denotes confidence interval The relative risk is as compared with the placebo group
fThc P sallies were determined with the Wald chi square Matisiic I hc nominal critical value was 

0.011. adjusted for the second interim analysis and multiple comparisons with placebo.
{The relative risks have been adjusted for age. scs. white cell count, hemoglobin lesel. Karnobks 

performance score, bodymass index, history of HIV related infection, and presence of chrome diar 
rhea by Cox proportional-hazards regression anahsjs

§ The rate is the number of cases per 100 person vears
PPD-positive denotes a positive tuberculin skin test unit purified protein derivative
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PI’D-positive cohort^ 
Placebo
Isoniazid
Isoniazid, rifampin
Isoniazid, rifampin, 

pyrazinamide
Anergy cohort

Placebo
Isoniazid

Table 4. Mori ai ity Kvi e and Cvmllative Proportion 
oe Dea ms A< <orbing to Stvdy Group.

22.3
23.5

1.0
1.05 (0.77-1.42)

64 (13.8)
58 (10.8)
57 (10.3)
58 (12.6)

76 (23.5)
86 (21.6)

Mortality
Rate*

10.2
8.9
8.3
9.8

P 
Value

0 44
0.25
0.83

<
<

4
4
<

I

/

/
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culosis is likely, preventive therapy provides benefit 
to the individual patient, at least for a short time, 
but the effect on tuberculosis control remains to be 
established.

Supported by .1 cooperative agreement with the ( enters tor Disease 
Control and Prevention (ADEPT/H1V Related Tuberculosis Demonstra 
non Project, l’78/< ( 1'506716 ()4) and by a training grant from the 
1-ogartv International Center at the National Institutes ot Health (AIDS 
International Training and Research Program, TW 00011 -08).

IVc arc indebted to the following members of the study team: ad­
ministration — I., (iaiy. M. Kasnjja, S Kibende, M. Manning, 
,4. Nakayiza, and P biasitje; eoanselors and interviewers — 
(>'. Hwamikt, K Kyariihanjja. and K. (ialiwanijo: data manajjeis 
— P. Bajaneza, 11 (Iwatndde, .S'. Katabalwa. /.B. Mtikasn. M. ()dii\ 
(.’. Opit, (>'. Olupot, and A. litryaninreba; dispenses — A. Aben-

amide and its possible effect on
In this study, there was evidence of a small benefit 

of preventive therapy with isoniazid in subjects with 
anergy, but the confidence intervals were wide and 
did not rule out the null hypothesis. The reason iso­

practice and central to tuberculosis control. In de- 
_• J vcloping countries, where dual infection is common 

that subjects with anergy may be at greater risk than | and continued exposure to infectious cases of tuber-

1.0
0.9 (0.6-1.2)
0.8 (O.5-1.2)
0.96 (0.7-1.4)

Relative Risk
(95% cut

sions regarding survival arc limited, however, be­
cause the average duration of follow-up was short.

The implications of the findings of this study de-
I on the setting and the target population for 

preventive therapy. In the United States, where the

imens substantially reduced the risk of tuberculosis, , . .
the relative risk of cause-specific mortality from tu­
berculosis. However, the absolute difference in the 
mortality rates observed in this study between PPD- 
positive subjects receiving isoniazid and those receiv­
ing placebo may indicate important public health 
benefits in terms of survival if preventive therapy is

effects were not severe, they may have led to higher 
rates of noncompliance or to the withdrawal of ther­
apy by physicians.

In this study, short-term survival did not differ 
significantly between the placebo and treatment 
groups in either the PPD-positive or the anergy co-

THREE REGIMENS TO PREVENT TUBERCULOSIS IN UGANDAN ADULTS WITH HIV INFECTION

, paresthesias, were detected more frequently in the 
treatment groups than in the placebo groups and 
were more common in subjects receiving the regi­
men containing pyrazinamide. Because medical offi­
cers were not blinded to the subjects’ treatment as­
signments, it is possible that this observed difference 
resulted from detection or reporting bias. Nonethe­
less, since these regimens arc intended to prevent tu­
berculosis in asymptomatic or minimally symptomat-

1 ic persons at risk, the treatment should not produce 
unacceptable side effects. Although the reported side

•The monalitv rate is the number of deaths per 100 person-years. Total 
person-years for the PPD-positive cohort were as I " 
isoniazid, 652; isoniazid and rifampin, 689; and isoniazid, rifampin, and 
pvrazinamide, 589. Total person-years for the anergy cohort were as 
lows: placebo, 340; and isoniazid, 367.

•fCI denotes confidence interval.
JPPD-positive denotes a positive tuberculin skin test with purified pro 

tein derivative.

PPD-positive subjects for primary failure of preven­
tive therapy because of drug malabsorption’5 37 or 
other host factors associated with advanced disease. 
Alternatively, exogenous reinfection with progressive 
primary disease may occur because of the more ad­
vanced degree of immunosuppression.

The safety of isoniazid as preventive therapy in 
HIV-seronegative persons may not be readily extrap­
olated to HIV-seropositive persons, because of the 
enhanced drug hypersensitivity associated with HIV 
infection.4-1’-24 In the current trial, no serious toxic 
effects were reported with six months of isoniazid, 
and the rate of clinical hepatitis was similar to that 
observed in HIV seronegative persons of similar 
age.-’K Other side effects, such as rash, arthralgias, ami
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follows: placebo, 625;

hort. If the survival benefit of preventive therapy is 
conferred through a reduction in the tuberculosis- 
related case fatality rate, then the use of isoniazid in 

i the PPD-positive cohort prevented 14 cases of tu­
berculosis and approximately 3 deaths, assuming a 

I case fatality rate of 20 percent. Thus, a large, ran­
domized clinical trial of preventive therapy would be 
needed to detect a clinically important reduction in

but the reduction did not reach the conservative level 
of statistical significance. These regimens were in­
cluded in the trial because of the greater sterilizing 
activity of rifampin,-’4 with or without pyrazinamide, 
and because of the potential for improved compli- j 
ance with shorter regimens.19 In addition, fixed-dose 
combinations of these drugs arc available. The slight ! used widely in HIV-infected persons. The conclu- 
ditference in efficacy between the two- and three- i 
drug regimens may be due to the greater frequency 
of adverse events associated with the use of pyrazin- ;

compliance. pend
nreve
annual risk of infection and the incidence of tuber­
culosis are in general low, preventive therapy in du­
ally infected patients is both a standard medical 

niazid did not confer the same degree of protection 
in the subjects with anergy is unclear. We speculate
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The Ethics of Clinical Research 
in the Third World

patients’ interests when they conflict with the inter­
ests of researchers.

A textbook example of unethical research is the 
Tuskegee Study of Untreated Syphilis.4 In that study, 
which was sponsored by the U.S. Public Health Service 
and lasted from 1932 to 1972, 412 poor African- 
American men with untreated syphilis were followed 
and compared with 204 men free of the disease to de­
termine the natural history of syphilis. Although there 
was no very good treatment available at the time the 
study began (heavy metals were the standard treat­
ment), the research continued even after penicillin be­
came widely available and was known to be highly ef­
fective against syphilis. The study was not terminated 
until it came to the attention of a reporter and the out­
rage provoked by front-page stories in the Washington 

! Star and New York limes embarrassed the Nixon 
administration into calling a halt to it.5 The ethical 
violations were multiple: Subjects did not provide 
informed consent (indeed, they were deliberately de­
ceived); they were denied the best known treatment; 
and the study was continued even after highly effective 
treatment became available. And what were the argu­
ments in favor of the Tuskegee study? That these poor 
African-American men probably would not have been 
treated anyway, so the investigators were merely ob­
serving what would have happened if there were no 
study; and that the study was important (a “never-to- 
be-repeated opportunity,” said one physician after 
penicillin became available).6 Ethical concern was even 
stood on its head when it was suggested that not only 
was the information valuable, bin it was especially so 
for people like the subjects — an impoverished rural 
population with a very high rate of untreated syphilis. 
The only lament seemed to be that many of the sub­
jects inadvertently received treatment bv other doctors.

Some of these issues arc raised by Lurie and Wolfe 
elsewhere in this issue of the Journal. They discuss 
the ethics of ongoing trials in the Third World of 
regimens to prevent the vertical transmission of hu­
man immunodeficiency virus (HIV) infection." All 
except one of the trials employ placebo-treated con­
trol groups, despite the fact that zidovudine has al­
ready been clearly shown to cut the rate of vertical 
transmission greatly and is now recommended in the 
United States for all HIV-infected pregnant women.
I he justifications arc reminiscent of those for the 
Tuskegee study; Women in the Third World would 
not receive antiretroviral treatment anyway, so the 
investigators arc simply observing what would hap­
pen to the subjects' infants if there were no study. 
And a placebo-controlled study is the fastest, most 
efficient way to obtain unambiguous information 
that will be of greatest value in the Third World.
1 hus, in response to protests from Wolfe and others 
to the secretary of Health and Human Services, the 
directors of the National Institutes of Health (NIH) 
and the Centers for Disease Control anil Prevention

A N essential ethical condition for a randomized 
Ik clinical trial comparing two treatments for a dis­
ease is that there be no good reason for thinking one 
is better than the other.1-2 Usually, investigators hope 
and even expect that the new treatment will be better, 
but there should not be solid evidence one way or the 
other. If there is, not only would the trial be scientifi­
cally redundant, but the investigators would be guilty 
of knowingly giving inferior treatment to some partic­
ipants in the trial. The necessity for investigators to be 
in this state of equipoise2 applies to placebo-controlled 
trials, as well. Only when there is no known effective 
treatment is it ethical to compare a potential new 
treatment with a placebo. When effective treatment 
exists, a placebo may not be used. Instead, subjects in 
the control group of the study must receive the best 
known treatment. Investigators are responsible for all 
subjects enrolled in a trial, not just some of them, and 
the goals of the research are always secondary to the 
well-being of the participants. Those requirements arc- 
made clear in the Declaration of Helsinki of the World 
Health Organization (WHO), which is widely regard­
ed as providing the fimdamcntal guiding priiicipfes of 
research involving human subjects.3 It states, “In re­
search on man |.ffr], the interest of science and so­
ciety should never take precedence over consider­
ations related to the w ellbeing of the subject,” and “In 
any medical study, every patient — including those of 
a control group, if any — should be assured of the best 
proven diagnostic and therapeutic method.”

One reason ethical codes are unequivocal about in­
vestigators’ primary obligation to care for the human 
subjects of their research is the strong temptation to 
subordinate the subjects’ welfare to the objectives of 
the study. That is particularly likely when the research 
question is extremely important and the answer 
would probably improve the care of future patients 
substantially. In those circumstances, it is sometimes 
argued explicitly that obtaining a rapid, unambiguous 
answer to the research question is the primarv ethical 
obligation. With the most altruistic of motives, then, 
researchers may find themselves slipping across a line 
that prohibits treating human subjects as means to an 
end. When that line is crossed, there is very little left 
to protect patients from a callous disregard of their 
welfare lor the sake of research goals. Even informed 
consent, important though it is, is not protection 
enough, because of the asymmetry in knowledge and 
authority between researchers and their subjects. And 
approval by an institutional review board, though also 
important, is highly variable in its responsiveness to
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controlled, if at all possible. That rigidity may ex­
plain the NIH’s pressure on Marc Lallemant to in­
clude a placebo group in his study, as described by 
Lurie and Wolfe.7 Sometimes journals are blamed 
for the problem, because they are thought to de­
mand strict conformity to the standard methods. 
That is not true, at least not at this journal. We do 
not want a scientifically neat study if it is ethically 
flawed, but like Lurie and Wolfe we believe that in 
many cases it is possible, with a little ingenuity, to 
have both scientific and ethical rigor.

The retreat from ethical principles may also be ex­
plained by some of the exigencies of doing clinical 
research in an increasingly regulated and competitive 
environment. Research in the Third World looks rel­
atively attractive as it becomes better funded and 
regulations at home become more restrictive. De­
spite the existence of codes requiring that human 
subjects receive at least the same protection abroad 
as at home, they arc still honored partly in the 
breach. The fact remains that many studies arc done 
in the Third World that simply could not be done in 
the countries sponsoring the work. Clinical trials 
have become a big business, with many of the same 
imperatives. To survive, it is necessary to get the 
work done as quickly as possible, with a minimum 
of obstacles. When these considerations prevail, it 
seems as if we have not come very far from Tuskegee 
after all. Those of us in the research community 
need to redouble our commitment to the highest 
ethical standards, no matter where the research is 
conducted, and sponsoring agencies need to enforce 
those standards, not undercut them.

r I ^HE World Health Organization (WHO) esti- 
JL mated that by June 1996 14 million people were 

living with human immunodeficiency virus (HIV) in­
fection in sub-Saharan Africa. Although it contains 
only 10 percent of the world’s population, sub- 
Saharan Africa is home to about 65 percent of all the 
world’s HIV-infected people. In several urban cen­
ters, more than 10 percent of the asymptomatic 
adults and about 15 to 30 percent of the women at­
tending prenatal-care clinics are infected. A 1994 pa­
per reported that in rural Uganda more than 80 per­
cent of the deaths among men and women 25 to 44 
years of age were attributable to HIV infection.1 The 
reported risk of perinatal transmission of HIV is gen­
erally higher in African studies (30 to 45 percent) 
than in European and American studies (7 to 30 
percent). Although the median length of time from 
seroconversion to the appearance of the acquired 
immunodeficiency syndrome (AIDS) is approximate­
ly 10 years in the United States, it is only 4.4 years 
among female sex workers in Nairobi, Kenya.2

The death of one or both parents from HIV in­
fection has left many African children without so­
cial, emotional, or economic support. HIV infection 
has also put additional strains on the already over­
stretched health care systems. The average annual per 
capita expenditure on health is $11 for the region, 
and in several countries it is less than $4. Many areas 
lack essential drugs and medical supplies, including 
antibiotics, antiseptics, and gloves. With the increas­
ing privatization of the health care sector, many 
health services (excluding prenatal care and other pre­
vention programs) arc available — but at a price. Al­
though mechanisms have been developed to waive 
the fees for those who cannot afford them, these may 
be difficult to implement when the majority of pa­
tients arc poor. In fact, over 50 percent of the adult 
patients admitted to the hospital in Africa arc infected
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Iv, the sample size and duration of follow-up were in­
adequate for this question to be examined.

The results of the study from Uganda support the 
administration of isoniazid as preventive therapy for 
persons in sub-Saharan Africa who arc infected with 
HIV and have positive tuberculin skin tests. Before 
any such program can lx* implemented on a commu- 
nitvwidc level, research on the operational and pro­
grammatic questions is urgently needed. Is preventive 
therapy feasible in sub-Saharan Africa? Is it cost effec­
tive, as compared with other uses of scarce health care 
dollars? The introduction of a program of preventive 
therapy requires human resources, laboratory sup­
plies, drugs, and transport facilities in order to carry 
out voluntary counseling and testing for HIV infec­
tion, to identify and exclude all those with active tu­
berculosis, to perform tuberculin skin testing, and to 
provide follow-up care. The exclusion of those with 
active tuberculosis is important, since treatment with 
isoniazid alone is insufficient and would lead to the 
development of drug-resistant organisms. It is also 
important to exclude people with liver problems at 
base line and to terminate therapy among those in 
whom hepatotoxicity develops during follow-up. In 
one report, unsupcrv ised preventive therapy in Ugan­
da was associated with poor compliance.9 On the oth­
er hand, directly observed therapy for tuberculosis 
given by nonmedical staff w as reported to be success­
ful in a South African community,1" and a similar sys­
tem could be instituted for preventive therapy.

A number of’ scientific issues still need to be ad­
dressed. These include the question of how long the 
protection afforded by preventive therapy lasts. The 
protection afforded by 6 to 12 months of isoniazid 
therapy is probably lifelong in the parts of the world 
w here the risk of transmission of tuberculosis is low. 
In sub-Saharan Africa, however, the duration of ef­
ficacy may be much shorter because the risk of in­
fection or reinfection is so high. The efficacy and 
economics of providing long-term preventive thera­
py or lifelong therapy and the risk of accelerating 
drug resistance need to be examined.11 Given our 
current state of knowledge, however, future studies 
should not include a placebo group, since preventive 
therapy should be considered the standard of care.

In sub-Saharan Africa, where there is little access 
to antiretroviral drugs, preventive therapy for tuber­
culosis may be the single most affordable interven­
tion for the prolongation of a healthy life in HIV- 
infected persons. By preventing tuberculosis, these 
regimens will also help reduce the transmission of 
tuberculosis in African communities. Although we 
agree with WHO that interrupting the transmission 
of tuberculosis by curative treatment of infectious 
cases should continue to be the priority for tuber­
culosis programs,12 efforts need to be made to apply 
these important findings about preventive therapy to 
the community and the region where the study was

with HIX', and many of them arc unable to pay for 
care. Given that HIV infection is most prevalent 
among the economically productive age groups, pa­
tients’ families suftcr tremendously because of the fre­
quent illnesses and eventual death of those infected.

A secondary epidemic of tuberculosis is accompany­
ing the rise in the number of HIV-infected persons. 
WHO estimates that worldwide nearly 5 million peo­
ple are infected with both HIV and tuberculosis, and 
three quarters of them live in Africa.' Prevention oP 
tuberculosis among those with HIV infection is a log­
ical public health goal, given that such patients arc at 
high risk for tuberculosis, which in turn is associated 
with an increased likelihood of death. Long before the 
advent of AIDS, preventive therapy with isoniazid was 
show n to reduce the occurrence of tuberculosis signif­
icantly among contacts of patients with active disease 
and among those with conversion of a tuberculin skin 
test to positive.4 Because of concern about the in­
creased adverse effects of antitubcrculosis therapy in 
HIX'-positivc patients, a number of trials have exam­
ined the safety and efficacy of chemoprophylaxis in 
this population. Placebo-controlled studies were car­
ried out in Haiti, Zambia, and Kenya with varying de­
signs and results. In the Haitian study, a 12-month 
course of isoniazid significantly reduced the incidence 
of tuberculosis among HIV-positive subjects with 
positive tuberculin skin tests. However, about 40 per­
cent of the new cases were based on presumptive di­
agnoses of tuberculosis? In the Zambian study, a six- 
month course of isoniazid reduced the incidence of 
tuberculosis among patients with positive tuberculin 
skin tests? But in the study from Kenya there was no 
effect of six months of therapy with isoniazid among 
HIV-positive subjects, although the number who had 
positive tuberculin skin tests was too small to permit 
the effect of therapy to be examined in this subgroup/

In this issue of the Journal, Whalen et al. report, 
that a six-month course of isoniazid among HIV- 
infected Ugandans with positive tuberculin skin tests 
reduced the risk of tuberculosis by about 70 percent 
after a mean follow-up period of 15 months.8 Isonia­
zid therapv may have reduced the risk of tuberculosis 
among subjects with anergy as well. This study also 
adds to our knowledge of the role of preventive ther­
apies that include drugs other than isoniazid, such as 
rifampin and pyrazinamide. For the subjects who re­
ceived a three-month course of isoniazid and rifam­
pin, there was about a 60 percent reduction in the 
risk of tuberculosis as compared with those given pla­
cebo. The reduction in the risk of tuberculosis for 
those given isoniazid, rifampin, and pyrazinamide was 
49 percent. Alternative regimens arc needed for those 
infected with isoniazid-resistant strains, and the short­
er courses arc likely to improve compliance. However, 
thev arc also associated w ith a higher risk of adverse 
events and arc most costly. Although none of the 
treatments in this study reduced mortality significant-
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carried out. It is clear that African programs of tu­
berculosis and AIDS control will be unable to un­
dertake this additional responsibility alone, since they 
rely largely on <'
grams will be possible only through the cooperation 
of many governments, pharmaceutical companies, 
and international agencies.
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\ LTHOUGH medications have dramatically im- 

XJL proved the li\es of many people with schizophre­
nia, treatment resistance remains a serious problem. 
Three quarters of patients with schizophrenia become 
ill before the age of 25. The manifestations of the dis­
ease include two types of symptoms — “positive” and 
“negative.” Positive symptoms arc distortions of nor­
mal functioning. Distortion of perceptions mav appear 
as hallucinations; distortion of inferential thinking

! quite high.
Clozapine, the first novel antipsychotic drug to 

appear, was introduced in the United States in 1989. 
A conventional antipsychotic drug, such as haloper­
idol, produced its antipsychotic effects after binding 
to 80 percent of dopamine D2 receptors; clozapine 
produced an antipsychotic effect after binding to 
less than 20 percent of D2 receptors. Hypotheses 
about clozapines principal mechanism of action have 
been hotly debated, but without resolution. Pro­
posed mechanisms of action have focused, separateh­
and in combination, on other dopamine receptors 
(DI and D4) and on clozapine’s effects on the sero­
tonin receptor 5-hydro.xytryptaminc. The initial in­
terest in serotonin receptors was stimulated bv ly­
sergic acid diethylamide (LSD), which has high 
serotonergic activity. Until clozapine was developed, 
however, investigation of serotonin receptors in the 
context of schizophrenia had fallen oft'. This was be­
cause the main psychotic symptoms associated with

may lead to delusions. Negative symptoms involve the 
, loss of normal functioning — the loss of will, range of 

affect, pleasure, and fluency and content of speech, 
donor support. Extension of these pro- The intensity of these symptoms and the residual dis­

ability they cause may prevent people with schizophre­
nia from beginning a career, completing an education, 
or enjoying a life that may once have been filled with 
great promise. Rates of employment among people 
with schizophrenia rarely exceed 20 percent.

Schizophrenia is a chronic illness; less than 20 per­
cent of patients recover from a single episode of psy­
chosis and return to the lives they knew before. More 
frequently, patients have repeated episodes, with dec­
rements in base-line functioning accompanying each 
one; a few never recover from the first episode and 
continue to have pervasive psychotic symptoms.

For 35 years, the pharmacologic approach to schizo­
phrenia involved antipsychotic medication based on 
D2 dopamine-reccptor antagonism. The dopamine 
hypothesis of schizophrenia was proposed in 1963,' 
10 years after the first antipsychotic medication was 
introduced. This hypothesis was based on the ob­
servation that all antipsychotic drugs had a strong af­
finity for a particular dopamine receptor (D2) and 
that dopamine agonists, such as methylphenidate and 
dextroamphetamine, could produce a psychotic con­
dition. Standard antipsychotic drugs differed only in 
their side effects, not in their mechanisms of action. 
Consistent side effects were those associated with D2 
antagonism, most likely in the nigrostriatal dopamine 
tracts, which led to extrapyramidal symptoms of stiff­
ness, tremor, pseudoparkinsonism, and akathisia. Sub- 

were unpleasant, leading 
and relapse. Estimates of 

. iance among patients 
treated with antipsychotic agents were not unusual;
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Unethical Trials of 
Interventions to Reduce 
Perinatal Transmission of the 
Human Immunodeficiency Virus 
in Developing Countries

ulin, a form of immunotherapy. These trials involve 
a total of more than 17,000 women.

In the two studies being performed in the United 
States, the patients in all the study groups have un-

nant women in the United States and France, admin­
istered intravenously during labor, and subsequently

-k........ ►k^ restricted access to zidovudine or other antiretroviral
drugs. In 15 of the 16 trials in developing countries.

y , __ _ ---- o------------------------ variety of interventions:
published the results of AIDS Clinical Trials antiretroviral drugs such as zidovudine (usually in 

regimens that are less expensive or complex than the 
ACTG 076 regimen), vitamin A and its derivatives, 
intrapartum vaginal washing, and HIV immune glob­

zidovudine, administered orally to HIV-positive preg-

I
Group (ACTG) Study 076, the first randomized, 
controlled trial in which an intervention was proved 
to reduce the incidence of human immunodefi­
ciency' virus (HIV) infection. The antiretroviral drug

administered to the newborn infants, reduced die in­
cidence of HIV infection by two thirds.2 The regi­
men can save the life of one of every seven infants 
born to HIV-infected women.

Because of these findings, the study was terminat­
ed at the first interim analysis and within two months 
after the results had been announced, the Public 
Health Service had convened a meeting and con­
cluded that the ACTG 076 regimen should be rec­
ommended for all HIV-positive pregnant women 
without substantial prior exposure to zidovudine 
and should be considered for other HIV-positive 
pregnant women on a case-by-case basis.3 The stand 
aid of care tor HIV-positive pregnant women thus 
became the ACTG 076 regimen.

In the United States, three recent studies of clin­
ical practice report that the use of the ACTG 076 
regimen is associated with decreases of 50 percent or 
more in perinatal HIV transmission.4 6 But in devel­
oping countries, especially in Asia and sub-Saharan 
Africa, where it is projected that by the year 2000, 
6 million pregnant women will be infected with 
HIV/ the potential of the ACTG 076 regimen re­
mains unrealized primarily because of the drug’s ex­
orbitant com in most countries.

Clearly, a regimen that is less expensive than ACTG 
076 but as effective is desirable, in both developing 
and industrialized countries. But there has been 
uncertainty about what research design to use in the 
search for a less expensive regimen. In June 1994, 
the World Health Organization (WHO) convened a 
group in Geneva to assess the agenda for research on 
perinatal HIV transmission in the wake of ACTG 
076. The group, which included no ethicists, con­
cluded, “Placebo-controlled trials offer the best op­
tion for a rapid and scientifically valid assessment of 
alternative antiretroviral drug regimens to prevent 
[perinatal | transmission of HIV.”x This unpublished

j document has been widely cited as justification for 
subsequent trials in developing countries. In our view, 
most of these trials arc unethical and will lead to hun­
dreds of preventable HIV infections in infants.

Primarily on the basis of documents obtained 
from the Centers for Disease Control and Preven­
tion (CDC), \vc have identified 18 randomized, 
controlled trials of interventions to prevent perinatal 
HIV transmission that cither began to enroll pa- 

i tients after the ACTG 076 study was completed or 
have not yet begun to enroll patients. The studies 

T has been almost three years since the Journal' arc designed to evaluate a
published the results of AIDS Clinical Trials antiretroviral drugs such as

however, some or all of the patients arc not provid­
ed with antiretroviral drugs. Nine of the 15 studies 
being conducted outside the United States are fund­
ed by the U.S. government through the CDC or the 
National Institutes of Health (NIH), 5 are funded 
by other governments, and 1 is funded by the Unit­
ed Nations AIDS Program. The studies are being 
conducted in Cote d’Ivoire, Uganda, Tanzania, South 
Africa, Malawi, Thailand, Ethiopia, Burkina Faso, 
Zimbabwe, Kenya, and the Dominican Republic. 
These 15 studies clearly violate recent guidelines 
designed specifically to address ethical issues pertain­
ing to studies in developing countries. According 
to these guidelines, “The ethical standards applied 
should be no less exacting than they would be in the 
case of research carried out in [the sponsoring] coun­
try.”9 In addition, U.S. regulations governing stud­
ies performed with federal funds domestically or 
abroad specify that research procedures must “not 
unnecessarily expose subjects to risk.”10

The 16th study is noteworthy both as a model of 
an ethically conducted study attempting to identify 
less expensive antiretroviral regimens and as an indi­
cation of how strong the placebo-controlled trial or­
thodoxy is. In 1994, Marc Lallcmant, a researcher at 
the Harvard School of Public Health, applied for 
NIH funding for an equivalency study in Thailand 
in which three shorter zidovudine regimens were to 
be compared with a regimen similar to that used in 
the AGIG 076 study. An equivalency' studv is typi­
cally conducted when a particular regimen has al­
ready been proved effective and one is interested in 
determining whether a second regimen is about as 
effective but less toxic or expensive.11 The NIH studv 
section repeatedly put pressure on Lallcmant and 
the Harvard School of Public Health to conduct a

2
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DEFINING PLACEBO AS THE STANDARD 
OF CARE IN DEVELOPING COUNTRIES

Some officials and researchers have defended the 
use of placebo-controlled studies in developing coun-

placebo-controlled trial instead, prompting the di­
rector ot Harvard s human subjects committee to re­
ply, “The conduct of a placebo-controlled trial for 
[zidovudine) in pregnant women in Thailand would 
be unethical and unacceptable, since an active-con­
trolled trial is feasible.”12 The NIH eventually relent­
ed, and the study is now under way. Since the nine 
studies of antiretroviral drugs have attracted the 
most attention, we focus on them in this article.

INADEQUATE ANALYSIS OF DATA FROM 
ACTG 076 AND OTHER SOURCES

fhc NIH, CDC, WHO, and the researchers con­
ducting the studies we consider unethical argue that 
differences in the duration and route of administra­
tion of antiretroviral agents in the shorter regimens, 
as compared with the ACTG 076 regimen, justify the 
use of a placebo group.1’’IH Given that ACl’G 076 was 
a well-conducted, randomized, controlled trial, it is 
disturbing that the rich data available from the study 
were not adequately used by the group assembled by 
WHO in June 1994, which recommended placebo- 
controlled trials after ACTG 076, or by the investiga­
tors of the 15 studies we consider unethical.

In fact, the ACTG 076 investigators conducted a 
subgroup analysis to identify an appropriate period 
for prepartum administration of zidovudine. The ap­
proximate median duration of prepartum treatment 
was 12 weeks. In a comparison of treatment for 12 
weeks or less (average, 7) with treatment for more 
than 12 weeks (average, 17), there was no univari­
ate association between the duration of treatment 
and its effect in reducing perinatal HIV transmission 
(P = 0.99) (Gelber R: personal communication). This 
analysis is somewhat limited by the number of infect­
ed infants and its post hoc nature. However, when 
combined with information such as the fact that in 
non-breast-feeding populations an estimated 65 per­
cent of cases of perinatal HIV infection are transmit­
ted during delivery and 95 percent of the remaining 
cases are transmitted within two months of delivery,19 
the analysis suggests that the shorter regimens may be 
equallv effective. This finding should have been ex­
plored in later studies by randomly assigning women 
to longer or shorter treatment regimens.

What about the argument that the use of the oral 
route for intrapartum administration of zidovudine in 
the present trials (as opposed to the intravenous route 
in ACTG 076) justifies the use of a placebo? In its
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protocols for its two studies in -Thailand and Cote 
d’Ivoire, the CDC acknowledged that previous “phar* 
macokinetic modelling data suggest that [zidovudine] 
scrum levels obtained with this [oral] dose will be sim- 
ilar to levels obtained with an intravenous infusion.”20

Thus, on the basis of the ACTG 076 data, knowl­
edge about the timing of perinatal transmission, and 
pharmacokinetic data, the researchers should have 
had every reason to believe that well-designed short­
er regimens would be more effective than placebo. 
These findings seriously disturb the equipoise (uncer- 
tainty over the likely study result) necessary to justify 
a placebo-controlled trial on ethical grounds.21 Vs-

ASKING THE WRONG RESEARCH 
QUESTION

There arc numerous areas of agreement between 
those conducting or defending these placebo-con­
trolled studies in developing countries and those op­
posing such trials. The two sides agree that perinatal 
HIV transmission is a grave problem meriting con­
certed international attention; that the ACTG 076 tri­
al was a major breakthrough in perinatal HIX' preven­
tion; that there is a role for research on this topic in 
developing countries; that identifying less expensive, 
similarly effective interventions would be of enormous 
benefit, given the limited resources for medical care in 
most developing countries; and that randomized stud­
ies can help identify such interventions.

The sole point of disagreement is the best compar­
ison group to use in assessing the effectiveness of less- 
expensive interventions once an effective intervention 
has been identified. The researchers conducting the 
placebo-controlled trials assert that such trials repre­
sent the only appropriate research design, implying 
that they answer the question, ‘Ts the shorter regi­
men better than nothing?” We take the more opti­
mistic view that, given the findings of ACTG 076 and 
other clinical information, researchers are quite capa­
ble of designing a shorter antiretroviral regimen that 
is approximately as effective as the ACTG 076 regi­
men. The proposal for the Harvard study in Thailand 
states the research question clearly: “Can we reduce 
the duration of prophylactic [zidovudine] treatment 
without increasing the risk of perinatal transmission 
of HIV, that is, without compromising the demon­
strated efficacy of the standard ACTG 076 [zidovu­
dine] regimen?”1-’ We believe that such equivalency 
studies of alternative antiretroviral regimens will pro­
vide even more useful results than placebo-controlled 
trials, without the deaths of hundreds of newborns 
that arc inevitable if placebo groups are used.

At a recent congressional hearing on research eth­
ics, NIH director Harold Varmus was asked how the 
Department of Health and Human Services could 
be funding both a placebo-controlled trial (through 
the CDC) and a non-placebo-controlled equivalen- 
cv studv (through the NIH) in Thailand. Dr. Varmus 
conceded that placebo-controlled studies arc “not the 
onlv wav to achieve results.”14 If the research can be 
satisfactorily conducted in more than one way, why 
not select the approach that minimizes loss of life?
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be completed more rapidly. Because equivalency 
studies are simply concerned with excluding alter­
native interventions that fall below some preestab­
lished level of efficacy (as opposed to establishing 
which intervention is superior), it is customary to 
use one-sided statistical testing in such studies." 
The numbers of women needed for a placebo-con- 
trolled trial and an equivalency study are similar.26 
In a placebo-controlled trial of a short course of zi­
dovudine, with rates of perinatal HIV transmission 
of 25 percent in the placebo group and 15 percent 
in the zidovudine group, an alpha level of 0.05 
(two-sided), and a beta level of 0.2, 500 subjects 
would be needed. An equivalency study with a 
transmission rate of 10 percent in the group receiv­
ing the ACTG 076 regimen, a difference in efficacy 
of 6 percent (above the 10 percent), an alpha level 
of 0.05 (one-sided), and a beta level of 0.2 would 
require 620 subjects (McCarthy W: personal com­
munication).

TOWARD A SINGLE INTERNATIONAL 
STANDARD OF ETHICAL RESEARCH

Researchers assume greater ethical responsibilities 
when they enroll subjects in clinical studies, a precept 
acknowledged by Varmus recently when he insist­
ed that all subjects in an NIH-sponsored needle­
exchange trial be offered hepatitis B vaccine.27 Resi- 
deBts_of impoverished, postcolonial countries, the 
majority of whom are people of color, must be pro­
tected from potential exploitation in research. Other­
wise, the abominable state of healtlf care in these 
countries can be used to justify studies that could 
newer pass ethical muster in the sponsoring countrv.

With the increasing globalization of trade, govern­
ment research dollars becoming scarce, and more at­
tention being paid to the hazards posed by “emerging 
infections” to the residents of industrialized coun­
tries, it is likely that studies in developing countries 
will increase. It is time to develop standards of re­
search that preclude the kinds of double standards ev­
ident in these trials. In an editorial published nine 
years ago in the Journal, Marcia Angell stated, “Htb 
man subjects in any part of the world should be pro­
tected by an irreducible set of ethical standards.”28 
Tragically, for the hundreds of infants who have need­
lessly contracted HIV infection in the perinatal-trans­
mission studies that have already been completed, anv 
such protection will have come too late.

Peter Lurie, M.D., M.P.H.
Sidney M. Wolfe, M.D.

Public Citizen's Health Research Group 
Washington, DC 20009
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