(13% of all women), there were no sta-

_ ; tistically significant differences in over-
B-Carotene Supplementation all incidence of cancer (RR = 1.11; 95%

and Incidence of Cancer and ¢ = 0.78-1.58) or cardiovascular dis-
Cardiovascular Disease: the
Women’s Health Study

Conclusion: Among apparently healthy
women, there was no benefit or harm

. from B-carotene supplementation for a
l.-Min Lee, Nancy R. Cook, JoAnn limited period on the incidence of can-

ease (RR = 1.01; 95% CI = 0.62-1.63).

risks of aspirin, vitamin E, ang-carotene in the
primary prevention of cancer and cardiovascular dis-
ease, usig a 2 x 2 x 2factorial design. Written
informed consent was obtained from all women be-
fore their entry into the trial. The trial was conducted
after approval by the institutional review board of
Brigham and Women'’s Hospital and in accordance
with an assurance filed with and approved by the
U.S. Department of Health and Human Services.
A detailed description of the methods of the trial
has been published previous(iL6,17). Briefly,

E. Manson, Julie E. Buring, Charles cer and of cardiovascular disease. [J
H. Hennekens Natl Cancer Inst 1999;91:2102-6]

39 876 female health professionals, aged 45 years or
older and without a history of cancer (except non-

melanoma skin cancer), coronary heart disease, or
Evidence from basic research and obecerebrovascular disease, were randomly assigned to

servational epidemiologic studies pro_one of the following eight treatment groups begin-
é]ing in April 1993: all three active agents, three

and vegetables containingB-carotene vides strong support for the hypothesi roups of two active agents and one placebo, three
experience lower risks of developing that persons who consume Iarge amOoUNE3,ups of one active agent and two placebos, or all
cancer. However, the few randomized of fruits and vegetables experience lowejhree placebos. The active agents were 100 mg of
trials of B-carotene supplementation Cancer rates(1,2)..AIth(.)ugh there are aspirin (Bayer AG, Leverkusen, Germany) given on
show no overall benefits; some even Many compounds in fruits and vegetablesltemate days, 600 IU of vitamin E (Natural Source
suggest harm. This trial was designed that potentially may influence cancer risk,VI'ttam"l E dASSOC'agogbwaShmng DC)ngetq o

to test the effects of-carotene supple- 1N the 1980s the hypothesis was fofmug,fgﬁa(for 2vs, and 50 mg Pragtene (Luroth: .

. poration, Wyandotte, MI) given on alter
mentation in women. Methods: The lated thatp-carotene may be responSIblenate days. A total of 19 939 women were assigned at
Women’s Health Study is a random- for the I.ovv.er cancer rat_e(s). B'Camt?ne random to receiv@-carotene, and 19 937 were ran-
ized, double-blind, placebo-controlled has gntlomdant properties "?md may inhibitiomly assigned to receive placebo. The flow dia-
trial originally testing aspirin, vitamin ~ Carcinogenesis by prevgntlng DNA _damgran_w for the@-carotene component of the trial is
E, and B-carotene in the prevention of age induced by free rad|c54g) or by in- provided in Fig. 1. Among women assigned to re-

cancer and cardiovascular disease terfering with the metabolic activation of céive-carotene, 2635 (13%) were cigarette smok-
among 39876 women aged 45 years or chemical carcinogen@). It also may pre- ers at baseline; among women assigned to receweg
Aplacebo, 2600 (13%) were cigarette smokers at base- 8

older. The B-carotene component was Vent the binding of carcinogens to DNA, -
terminated early after a median treat- (6)-_|n qdd|t|pn, B-carotene Is Convert?d Following discussion with officials from the Na-
ment duration of 2.1 years (range = t©VitaminAin humans; the hormone-liketional Cancer Institute (Bethesda, MD) and the in-
0.00-2.72 years). Statistical tests were effects of vitamin A on epithelial tissue dependent Data and Safety Monitoring Board of the
o . _cell growth and differentiation may in- Women's Health Study, th@-carotene component
two Slded'ReSUItS'Among women ran hibit th ; [ inn.Of the trial was terminated early on January 18,
domly assigned to receweB-carotene Ibit the promotional stages of carcino ) . S
y g i<7). Both d vi . 1996, primarily because of the null findings on
(50 mg on alternate daysn = 19939) or genesig( ) oth B-carotene and vitamin B-carotene and cancer incidence after 12 years of
placebo (n =19937), there were no sta- A have immunomodulatory effects and
tistically significant differences in inci- May enhance immune surveillance in car-
dence of cancer, cardiovascular dis- ¢inogenesig8). Finally, B-carotene may  pgiiasions of authorst.-M. Lee, Division of Pre-
ease, or total mortality after a median enhance gap—junction communication, réentive Medicine, Department of Medicine,
of 4.1 years (2.1 years’ treatment plus Stricting clonal expansion of initiated righam and Women's Hospital and Harvard Medi-
another 2.0 years’ follow-up). There cells (9). cal School, and Department of Epidemiology, Har-
were 378 cancers in theB-carotene By the mid-1990s, the findings from vard School of Public Health, Boston, MA; N. R.
. six trials (10-15) testing the effect of Cook, Division of Preventive Medicine, Department
group and 369 cancers in the placebo ( ) 9 - - ; -
. . of Medicine, Brigham and Women’s Hospital and
group (relative risk [RR] = 1.03; 95% B-carotene supplementation on cancer E

id d lity had b blish arvard Medical School; J. E. Manson, Division of
confidence interval [CI] = 0.89-1.18). cldence and mortality had been publiShes e entive Medicine, Department of Medicine,

There were no statistically significant The data from these trials.g'enere'llly 'haVQrigham and Women’s Hospital and Harvard Medi-
differences for any site-specific cancer NOt supported the promising findingscal School, Department of Epidemiology, Harvard
or during years 1 and 2 combined and from observational studies, and two ofSchool of Public Health, and Channing Laboratory,
years 3 and up combined. For cardio- these trialg(13,14)even suggested harm.Department of Medicine, Brigham énd Women's

. L. In this report, we provide data from Hospital and Harvard Medical School; J. E. Buring,
vascular disease, there were no statisti- '

. s - Division of Preventive Medicine, Department of
cally significant differences for myo- another trial originally designed to €St icine ‘Brigham and Women's Hospital and Har-

cardial infarction (42 in the B-carotene B-carotene supplementation among,q vedical School, Department of Epidemiology,
group versus 50 in the placebo group), 39876 apparently healthy female healtfarvard School of Public Health, and Department of
stroke (61 versus 43), deaths from car- professionals in the United States. Ambulatory Care and Prevention, Harvard Medical

diovascular causes (14 versus 12), or School; C. H. Hennekens, Department of Epidemi-
. . ology and Public Health, University of Miami

the combined end point of these three School of Medicine. L.

events (116 versus 102; among women Correspondence td:-Min Lee, M.B.B.S., Sc.D.,

with more than one event, only the first 900 Commonwealth Ave. East, Boston, MA 02215

was counted). Deaths from any cause 1ne women's Health Study was originally de. (e-mail: i-min.lee@channing.harvard.edu).

were similar in the two groups (59 ver- signed as a randomized, double-blind, placebo- S€€NOtes following “References.

sus 55). Among smokers at baseline controlled trial testing the balance of benefits ando Oxford University Press

Background: In observational studies,
individuals with high intakes of fruits
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Confirmation of End Points

Eligible patients Women reported the occurrence of relevant end

(n =65,169) points either on their follow-up questionnaires or
through letters or telephone calls. Deaths usually
were reported by family members or postal authori-

Not randomized because no longer ties. We then requested written consent to review
willing or eligible (i.e., developed relevant medical records. Medical records were ob-
cancer or cardiovascular disease) tained from hospitals and treating physicians. Re-
by the end of run-in phase ports of cancer, cardiovascular disease, or death

(n = 25,293) were considered confirmed or refuted only after re-

view of all relevant information by an end-points

committee of physicians who were blinded to treat-
ment assignment. When consent was not provided or

Q records could not be obtained, we did not classify
that reported end point as confirmed. Medical re-

cords have been obtained and reviewed for 72% of

the end points reported as of February 6, 1998. The
Received beta carotene as Received placebo as analyses reported here are based only on confirmed &
allocated (n = 19,939) allocated (n = 19,937) end points. :5_,
For cancers that were confirmed, the vast majority g:
(97%) were confirmed on the basis of pathology or 2
Followed-up+ Followed-up+ cytol_ogy reports. Rarely, the end-points committee 3
(n = 19,937) (n = 19,936) cqn_flrmed a repqrted case of cancer based on strpngg
clinical and radiologic or laboratory marker evi- =
dence (e.g., elevated CA 125) when pathology or 3
cytology review was not conducted. Reports of non- ;Di
Lost to mortality Lost to mortality fatal myocardial infarction were confirmed with the 8
follow-up+ follow-up+ use of World Health Organization critet{&9). Non- )
(n=2) (n=1) fatal stroke was defined as a typical neurologic defi- ;,
cit, either sudden or rapid in onset, that lasted more 'g
than 24 hours and was attributed to a cerebrovascu-?
Completed beta carotene Completed placebo lar event. Death due to a cardiovascular cause was ©
arm of trial+ (n = 19,937) arm of trial+ (n = 19,936) confirmed by convincing evidence of a cardiovas-
cular event from all available sources, including

death certificates, hospital records, and observers’
accounts (for deaths occurring outside the hospital).
+as of August 1999. The aspirin and vitamin E components of the trial The primary end point of th@-carotene compo-
are currently ongoing and all women are still being followed. nent of the trial was any invasive cancer (except
nonmelanoma skin cancer). For the end points of
cancer, myocardial infarction, and stroke, only the
first occurrence in each category was counted. For
cardiovascular disease, we also defined a combined
end point comprising nonfatal myocardial infarc-
éion, nonfatal stroke, and death from cardiovascular
auses; again, only the first occurrence of any of g

*® denotes randomized assignment of subjects.

Fig. 1. Flow diagram for the3-carotene component of the Women’s Health Study.

randomized treatment from a companion trial ofyears). At the time of termination of thg-carotene
22071 male health professionals in the Physiciangomponent, 87% of the active group reported takin
Health Study(15). In addition, two other trials had at least two thirds of the study capsules, while

A9 £96%962/2012/72/ 1 6/a[01He/oul/wod

i «Q
suggested thaB-carotene may even be associate®.9% of women in the placebo group reported tak:[hese three end points was counted. &
with harmful effects among individuals at high risking p-carotene or vitamin A supplements outside o . :;n'
for lung cance(13,14,18) The aspirin and vitamin the trial. This report includes available data as ofStatistical Analysis 5
E components of the trial presently continue uninfebruary 6, 1998, after a median total follow-up »
terrupted. of 4.1 years (i.e., 2.1 years’ treatment plus an addi- Cox proportional hazards regression was used to%>

tional 2.0 years’ follow-up). At this time, morbidity estimate the relative risk (RR) of an end point %
Study Treatment and Follow-up and mortality follow-up rates for 24 months (theamong those assigned to receecarotene com-  Q

latest completed follow-up for all women) both werepared with those assigned to receive placédw). =

Every 6 months for the first year and annually99%. The data were analyzed according to intention to

thereafter, women received calendar packs that con- To assess whether self-reported compliance waseat, regardless of actual compliance. In our analy-
tained red capsuleg{carotene or placebo) on odd- associated with blood levels @tcarotene, we mea- ses, we adjusted for age and randomized treatment
numbered days and white pills (aspirin or placeboyured plasma3-carotene concentrations in blood assignments to aspirin and vitamin E, since random-
and amber capsules (vitamin E or placebo) on everebtained from 48 women in the Boston area durindzation was stratified according to these three vari-
numbered days. Every 6 months for the first yeathe period from September 1995 through Octobeables. The distribution of these three variables was
and annually thereafter, participants also were serit995. Appointments were scheduled 1-3 days bedentical in theB-carotene and placebo groups; thus,
follow-up questionnaires that inquired about com+ore the visit; however, participants were unawarenalyses that did not adjust for these variables
pliance with the treatment regimen and the occurthat blood would be drawn. Those assigned to reyielded almost identical results. For each RR, we
rence of end points of interest as well as potentiateive B-carotene had higher plasma concentrationalso calculated the 95% confidence interval (Cl) and
side effects. If women still had not returned a questhan those assigned to receive placebo (0.70 mg/diwo-sidedP value. We did not adjust for other char-
tionnaire after three mailed requests, they were telerersus 0.20 mg/dLP<.001). Among women as- acteristics (e.g., cigarette smoking) because, as ex-
phoned to obtain information. signed to receiv@-carotene (n= 25), the Spearman pected in this very large randomized trial, the dis-

When the randomize@-carotene component of correlation coefficient between self-reported level oftribution of characteristics at baseline in the
the trial was terminated, participants had beemompliance and plasm@-carotene concentration B-carotene and placebo groups was virtually identi-
treated for a median of 2.1 years (range0.00-2.72 was .86 P = .04). cal.
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RESULTS Table 1.Relative risks (RRs) and 95% confidence intervals (Cls) of cancer* accordifgctootene
treatment group in the Women’s Health Study

Cancer B-Carotene Placebo
End point (n = 19939) (n = 19937) RRT (95% CI) Pt
As of February 6, 1998, women hady; cancers 378 369 1.03 (0.89-1.18) 73
been followed for a median of 4.1 years. Years 1 and 2 combined 219 214 1.02 (0.85-1.24) .80
With regard to the primary end point, 747 Years 3 and up combined 159 155 1.03 (0.82-1.28) .81
confirmed cases of invasive cancer ha@eath from cancer 31 28 1.11 (0.67-1.85) .69

occurred—378 among women assigned to
receive B-carotene and 369 among
women assigned to receive placebo
(Table 1). There was no statistically sig-
nificant effect of-carotene (RR= 1.03;
95% Cl = 0.89-1.18). Cardiovascular Events cardiovascular end points among current
When we examined.sij[e-spe(_:ifiq €an- There was no statistically significantsmOKerS because of small numbers.
Cers, there were no statistically S'gn'f'canlavidence of an effect ofi-carotene on Side Effects
differences in risk between women as

X . myocardial infarction (42 in the3-caro- .
S|gned to received-carotene and Wor_nente)r/]e group versus 5(0 in thf placebo As of December 3, 1998 (approxi-

ting f ltio] . _lﬂroup), stroke (61 versus 43), death frorﬁn""te![y 2 _ye?rz aft”er the-carf(f)_te_net "i:_r m
accounting for multiple comparisons: ., qicvascular causes (14 versus 12), t as terminated, allowing sufficient time

. . 5
breast (169.cases in tifecarotene group combined end point of all important or side effects to occur, reports to be col
versus 168 in the placebo group), colon OLardiovascular events (i.e., any of théected, and the data to be processed),
rectum (34 versus 34), uterus (31 versu revious three end points: é}nong wome§ore women in th@-carotene group than
27), lung (30 versus 21), ovary (24 Versus .k more than one even't only the firstN the placebo group reported yellowing

18), thyroid (nine versus 12), bladderWaS counted; 116 versus 102), or deat f the skin (2131 versus 1943;= .QO3).
he prevalence of other minor side ef-

(five versus ;ix), brain (four VErsus SiX)’from any cause (59 versus 55) (Table 2) )
pancreas (six versus four), cervix (two fects, such as symptoms suggestive of

even without adjustment for multiple ' '
versus three), and stomach (one vers gastric upset or peptic ulcer, nausea, con-

C [ . Wh ivi thed=>" : . .
one). Similar numbers of melanoma (1 e:?(?dagfﬁglfinto yir;r;vi asnlijbglgédrﬁgmedstlpatlon, or diarrhea, did not differ be-
versus 21) and leukemia or lymphoma (1

and years 3 and up combined, we digween women in the two groups.

versus 22) also occurred among women ip i P

L ot observe a statistically significant ef-p;scussion
f[he two groups. (The remaining 27 CaSERct of B-carotene in either follow-up pe-
in the B-carotene group and 26 cases Mod

he placeb . . There were no overall effects of
the place 0 group were cancers occurring Among current smokers at baseling3-carotene supplementation on risk of
at other sites or with unknown primary

) (2635 [13%] in theB-carotene group and cancer and cardiovascular disease after
site.) h bdivided th iod . k2600 [13%] in the placebo group), 65median treatment duration of 2.1 years
. We then subdivide the perio of ris cases of the combined end point of aland a median total follow-up of 4.1 years
into years 1 and 2 combined (tfiecaro-

; . important cardiovascular events occurreth the Women'’s Health Study, a random-
tene component of the trial was termg{

*Cases of nonmelanoma skin cancer have been excluded.
TEstimates adjusted for age, randomized aspirin assignment, and randomized vitamin E assignment.
FTwo-sided test from Cox model.
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. i uring follow-up (33 in theB-carotene ized trial conducted among 39876 appar-
nated after a median treatment duration g roup versus 32 in the placebo groupently healthy female health professionals <
2.1 years) and years 3 and up combinethp _ 1 01 950 Cl= 0.62-1.63). As throughout the United States. Specifi-
In neither period did we observe a Stallsy i the site-specific cancers, we werecally, we found no statistically significant

tically glgn|f|cant effect op-carotene; the unable to reliably analyze the individualbenefit or harm ofg-carotene treatment
RR estimates were close to 1 for both pe-

riods (Table 1). For confirmed deaths due

dy g1 uosen

Bl

imi _ Table 2.Relative risks (RRs) and 95% cofidence intervals (Cls) of cardiovascular end points and total
to cancer (Table 1), similar numbers oc >
curred in the two groups (RR= 1.11; mortality according tg3-carotene treatment group in the Women'’s Health Study N

0 = _
95% Cl = 0.67-1.85). . B-Carotene Placebo
Concern has been raised tifacaro- gnd point (n=19939)  (n = 19937) RR* (95% Cl) Pt
tene may be harmful to current smokers; — )
Among current smokers at baseline (263glyocard|al infarction 42 50 0.84 (0.56-1.27) 41
[13%] in the p-carotene group and 26005oke 61 43 142(0.96-210) .08
[13%] in the placebo group), 64 con-Death from cardiovascular causes 14 12 1.17 (0.54-2.53) .69
firmed cases of invasive cancer occurredll important cardiovascular events 116 102 1.14 (0.87-1.49) .34
mona th ian r i ro- Years 1 and 2 combined 74 65 1.14 (0.82-1.59) A4
,?eng gntd 053$ iiil?rrgg t;m(e)ﬁg&tﬁgsz as Years 3 and up combined 42 37 1.14 (0.73-1.77) .57
Death from any causes 59 55 1.07 (0.74-1.56) .70

signed to receive placebo (RR 1.11;

0 = _
95% Cl 0.78 1'58)' Because of the *Estimates adjusted for age, randomized aspirin assignment, and randomized vitamin E assignment.
small number of smokers, we were unable 41,0 sided test from Cox model.

to conduct meaningful analyses for site- A combined end point comprising nonfatal myocardial infarction, nonfatal stroke, and death from
SpeCIfIC cancers. cardiovascular causes. Among women with more than one event, only the first was counted.
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for all cancers, cardiovascular disease, arer in the treatment group increased proBeta Carotene Cancer Prevention Study
death due to any cause. For individual endressively thereafter. Because fhearo- (13) reported an unexpected, but statisti-
points such as site-specific cancers, mydene component of the Women’s Healtlcally significant, 18% increase in lung
cardial infarction, or stroke, we alsoStudy was terminated after a median otancer incidence after 5-8 years of treat-
found no statistically significant benefit2.1 years, we cannot ever investigatenent among male Finnish smokers as-
or harm, although the 95% Cls for thesavhether the observation of no statisticallysigned to received-carotene. The Beta-
individual end points were wider becausesignificant benefit or harm would haveCarotene and Retinol Efficacy Trial that
of the smaller number of events. Amongpersisted with longer term treatment.  used a combination of high-dogecaro-
current smokers at baseline, we found no Furthermore, given the short mediartene and retinyl palmitate was terminated
statistically significant differences be-total follow-up of 4.1 years, relatively few early after 4 years, primarily as a result of
tween treatment groups in the overall inevents occurred?ost-hocpower calcula- its inability to detect future benefit. This
cidence of cancer and of cardiovasculations showed that, with 746 cases of cantial also reported a statistically signifi-
disease with the limited duration of treat-cer, we would have 80% power to detectant adverse effect, a 28% increase in
ment and follow-up. However, we couldan RR of 0.80-0.85 associated witHung cancer incidence, among U.S. smok-
not provide reliable data for site-specificB-carotene (or, conversely, 1.20-1.25 iers, former smokers, and workers exposed
cancers or the individual cardiovasculaharm were expected). to asbestogl4).In subgroup analyses, the
events because so few women smoked Another possible explanation for thesestatistically significant increase in lung
cigarettes at baseline (13%). findings could have been poor compli-cancer incidence was seen among currentg
If B-carotene truly were beneficial (orance. However, this is unlikely, sincesmokers and among asbestos workers at§
harmful), one possible explanation for oui87% of the women in the3-carotene baseline but not among former smokers =
observations may have been inadequatgoup were taking at least two thirds of(22).
dose or duration of treatment. The doséheir study pills at the time that the One large trial tested a combination of
and formulation of3-carotene used in this B-carotene component of the trial was terg-carotene, vitamin E, and selenium in a
study were identical to those used in theninated, while only 9.9% of the womenpoorly nourished Chinese population. Af-
Physicians’ Health Study, in whichin the placebo group reported takinger a treatment duration of just over 5
plasmaB-carotene was increased approxi3-carotene or vitamin A supplements outyears, the treated group experienced a sta
mately fourfold (21). This dose would side the trial. tistically significant 9% reduction in total
place women in thg-carotene group in  Bias in end-point ascertainment andmortality, primarily as a result of a statis-
the top few percentiles of the generatonfounding by other factors also are untically significant 21% lower stomach
population with respect to usual intakeikely alternate explanations for the prescancer mortality raté11).
and is above the level of dietaB+caro- ent findings. In our analyses, we consid- The reason for the apparently conflict-
tene consumption in observational studiesred only end points that had been coning findings remains unclear. One possi-
that has been associated with benefifirmed by a committee of physicians whobility may be the nature of the different
Therefore, an inadequate dose@taro- were blinded to the treatment assignmergopulations studied. In a population at av-
tene is unlikely to explain the present nullof subjects. Confounding by other factorserage risk for cancef-carotene does not
findings. In two other trials3-carotene is unlikely; as expected in this large ran-appear to have any statistically significant
supplementation was associated with indomized trial, the distribution of the manybenefit or harm. Among heavy smokers,
creased lung cancer risk. These trials usdtealth habits and medical conditionssince the gas phase of cigarette smoke i
different doses and formulations ofabout which we inquired on baselinehighly oxidative,B-carotene in the lungs
B-carotene that resulted in more than 12questionnaires was balanced between theay be oxidized, yielding unstable by-
fold (14) and 16-fold(13) differences in B-carotene and placebo groups. This fagtroducts that could have pro-oxidant ac-
serum levels between the active treatmemhakes it likely that the distribution of un- tivity (23-25).Indirect evidence for this
group and the placebo group. measured and unknown confounders algaro-oxidant effect was provided in a re-
Treatment duration lasted only a meds balanced. cent experiment on ferre{26), where in-
dian of 2.1 years in the present study. In  Only one previous large trial of vestigators reported that cell proliferation
the Physicians’ Health Study, no statistif3-carotene has been conducted amorand squamous metaplasia were increase
cally significant benefit or harm with re- persons at average risk for cancer. Thim the lung tissue of animals givgicaro-
gard to cancer and cardiovascular diseasmdings from that trial, conducted amongtene supplements, with further increase on
emerged after 12 years @@-carotene 22071 physicians, of no statistically sig-exposure to tobacco smoke. In another ex-
treatmen{15). Furthermore, there was nonificant benefit or harm associated withperiment, oxidizedB-carotene products
trend toward increasing benefit or harnB-carotene supplementation after 12 yeamnhanced the binding of carcinogens to
associated with longer treatment duration(15) are similar to the findings in the pres-calf thymus DNA (6). Among asbestos
In contrast, the two trials that suggeste@nt study. Another smaller trial of 1805workers exposed to a combination of
harm among persons at high risk for lungadults teste@-carotene in preventing re- high-doseB-carotene and retinyl palmi-
cancer after 4 years and 5-8 years afurrent skin cancers; no statistically sigtate, asbestos fibers (which contain iron, a
treatment, respectively, reported no difnificant effect was found after 5 years ofpowerful catalyst for oxidation) present in
ference (14) or little difference (13) in  treatment(10). the lungs of those with asbestosis also
lung cancer incidence rates between treat- Two other large-scale trials testedmay promote the oxidation @-carotene
ment and placebo groups during the firsB-carotene or combination regimens inand the formation of harmful carotenoid
18 months. However, after 18 months, theluding B-carotene among persons at highbyproducts(27). It is plausible, but un-
excess cumulative incidence of lung canrisk for cancer. The Alpha-Tocopherol,proved, thatB-carotene supplementation
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is harmful among such groups at high risk (7) Lippman SM, Meyskens FL Jr. Vitamin A de- fice for Europe, World Health Organization;
for lung cancer. For poorly nourished rivatives in the prevention and treatment of hu- 1971 _ _
populations,B-carotene may indeed pro- man (.:ancer. J Am qul Nutr 1988;7:269—84. (20) Cox DR. Regression n"llod.els and life tables. J
tect against cancer via the mechanismég) Bendich A. Carotenoids and the immune re- Roy Stat Soc (B) 1972;34:187-220.

. . . sponse. J Nutr 1989;119:112-5. (21) Satterfield S, Greco PJ, Goldhaber SZ, Stamp-
O_Ut“ned preVIOUSIy(4_9)' In the PhySI' (9) van Poppel G. Carotenoids and cancer: an up-  fer MJ, Swartz SL, Stein EA, et al. Biochemi-
cians’ Health Study, among men in the " gate with emphasis on human intervention  cal markers of compliance in the Physicians’
lowest fourth of plasmg-carotene level studies. Eur J Cancer 1993:29A:1335-44, Health Study. Am J Prev Med 1990;6:290-4.
at baseline, those assigned to receive a@0) Greenberg RE, Baron JA, Stukel TA, Stevend22) Omenn GS, Goodman GE, Thornquist MD,
tive B-carotene experienced a lower risk MM, Mandel JS, Spencer SK, et al. A clinical ~ Balmes J, Cullen MR, Glass A, et al. Risk fac-
of prostate cancer, which was statistically ~ trial of beta carotene to prevent basal-cell and tors for lung cancer and for intervention effects
significant, after 12 years than those as- Sduamous-cell cancers of the skin. The Skin in CARET, the Beta-Carotene and Retlnql E‘f‘

. ' . Cancer Prevention Study Group. N Engl J Med ~ ficacy Trial. J Natl Cancer Inst 1996;88:
signed to receive placel@8). 1000:323:78905, 1550-9.

In summary, this trial off-carotene (11) Blot WJ, Li JY, Taylor PR, Guo W, Dawsey S, (23) Terao Y, Yamauchi R, Murakami H, Mat-
among apparently healthy female profes- Wang GQ, et al. Nutrition intervention trials in sushita 5. Inh|b|tor¥ effects of tOC‘?PherO'S and
sionals showed no evidence of benefit or | inxian, China: supplementation with specific beta-carotene on singlet oxygen-initiated pho-
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