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IMPORTANCE In a randomized clinical trial, a low-fat eating pattern was associated with lower
risk of death after breast cancer. However, the extent to which results were driven by dietary
influence on survival after breast cancer diagnosis was unknown.

OBJECTIVE To determine the association of a low-fat dietary pattern with breast cancer
overall survival (breast cancer followed by death from any cause measured from cancer
diagnosis).

DESIGN, SETTING, AND PARTICIPANTS This is a secondary analysis of the Women's Health
Initiative randomized clinical trial that was conducted at 40 US clinical centers enrolling
participants from 1993 through 1998. Participants were 48 835 postmenopausal women with
no previous breast cancer and dietary fat intake of greater than 32% by food frequency
questionnaire.

INTERVENTIONS Participants were randomized to a dietary intervention group (40%;

n =19 541) with goals to reduce fat intake to 20% of energy and increase fruit, vegetable, and
grain intake or a usual-diet comparison group (60%; n = 29 294). Dietary group participants
with incident breast cancers continued to participate in subsequent dietary intervention
activities.

MAIN OUTCOMES AND MEASURES Breast cancer overall survival for incident breast cancers
diagnosed during the 8.5-year (median) dietary intervention, examined in post hoc analyses
after 11.5 years (median) postdiagnosis follow-up.

RESULTS Of 1764 women diagnosed with breast cancer during the dietary intervention
period, mean (SD) age at screening was 62.7 (6.7) years and age at diagnosis was 67.6 (6.9)
years. With 516 total deaths, breast cancer overall survival was significantly greater for
women in the dietary intervention group than in the usual-diet comparison group (10-year
survival of 82% and 78%, respectively; hazard ratio [HR], 0.78; 95% Cl, 0.65-0.94; P = .01).
In the dietary group there were fewer deaths from breast cancer (68 vs 120; HR, 0.86; 95%
Cl, 0.64-1.17), other cancers (36 vs 65; HR, 0.76; 95% Cl, 0.50-1.17), and cardiovascular
disease (27 vs 64; HR, 0.62; 95% Cl, 0.39-0.99).

CONCLUSIONS AND RELEVANCE In women who received a diagnosis of breast cancer during
the dietary intervention period, those in the dietary group had increased overall survival. The
increase is due, in part, to better survival from several causes of death.
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n the Women’s Health Initiative (WHI) Dietary Modifica-

tion (DM) trial, 48 835 postmenopausal women were ran-

domly assigned to a dietary intervention or a usual-diet
comparison group to assess low-fat dietary pattern effects on
the primary prevention of breast cancer. Baseline character-
istics of women in the randomization groups were closely
comparable for breast cancer risk factors, as was screening
mammography frequency throughout.!

Nutrient intake changes associated with the low-fat eat-
ing plan after 1 year included a statistically significant
reduction in percent energy from fat (mean [SD], 24.3%
[7.5%] vs 35.1% [6.9%], respectively) and an increase in fruit
and/or vegetable and grain consumption vs the comparison
group (all P < .001). Although not an intervention target,
body weight was 2.2 kg lower in the dietary group as well
(P < .001).12 At 4.5 years (median) after entry, statistically
significant dietary changes and weight differences in the
entire dietary group were sustained when compared with
the usual-diet comparison group.3

At the end of the 8.5 years’ (median) dietary interven-
tion, of 1764 incident breast cancers, there were 8% fewer in
the dietary intervention group, a difference that was not
statistically significant (P = .09).! Most breast cancer charac-
teristics were balanced between randomization groups.
However, there were fewer poor-prognosis, estrogen
receptor-positive, progesterone receptor-negative cancers
in the dietary group (P = .04).% Subsequent median cumula-
tive follow-up through 16.1 years found deaths after breast
cancer, measured from randomization, to be significantly
reduced in the dietary intervention group (HR, 0.82; 95%
CI, 0.70-0.96; P = .01).2 These findings suggested that fol-
lowing a low-fat dietary pattern may reduce breast cancers
associated with greater mortality. However, as prior analy-
ses of mortality were measured from randomization, it is
unclear to what extent the results were driven by dietary
influence on postdiagnosis survival.

The observed favorable effect on deaths after breast cancer®
could have resulted from prediagnosis dietary influences on can-
cer characteristics.!*®> Alternatively, or in addition,* as dietary
group participants with incident breast cancer continued to par-
ticipate in subsequent intervention activities, the dietary inter-
vention exposure after diagnosis could have affected processes
influencing not only breast cancer recurrences but also other
clinical outcomes.> To address this issue of postdiagnosis dietary
intervention influences, we provide findings for breast cancer
overall survival measured from breast cancer diagnosis.

Methods

Study details have been published.® Institutional review board
approval was obtained at each center and all participants pro-
vided written informed consent. Body weight, height, and waist
circumference were measured at baseline, the former 2 mea-
sured annually,? while physical activity was self-reported at
baseline and every 3 years. Mammography screening was per-
formed every 2 years, or annually for participants in the WHI
hormone therapy trials.
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Key Points

Question Isimplementation of a low-fat eating pattern associated
with breast cancer outcome?

Finding In this secondary analysis of the Women's Health
Initiative randomized clinical trial that included 1764
postmenopausal women who received a diagnosis of breast
cancer during the dietary intervention period, those randomized
to a low-fat dietary pattern had increased breast cancer overall
survival.

Meaning A dietary change may be able to influence breast cancer
outcome.

The major goal of the low-fat dietary program was to imple-
ment a change in eating behaviors to reduce fat intake to 20%
of total energy. Increases in consumption of vegetable, fruit,
and grains were also targeted.” Caloric intake reduction and
weight loss were not intervention targets. The dietary inter-
vention sessions were led by specially trained and certified nu-
tritionists, and included 18 group sessions in year 1, an indi-
vidual session between 12 and 16 weeks to ensure nutritional
balance of each participant’s new dietary pattern, and quar-
terly maintenance group sessions throughout the dietary in-
tervention period.” The objective and content of each session
are provided in appendix 1 of the WHI design article.” Each di-
etary group participant was given her own fat gram goal and
was asked to monitor her food intake. Usual-diet comparison
group participants received written diet-related education
materials. Participants provided a 4-day food record at base-
line. During the dietary intervention period, dietary intake
was assessed using food frequency questionnaires, after 1
year in all and every 3 years thereafter on a 33% rotating
subsample. Although dietary change fell short of design
goals, intentional dietary changes lasted substantially
throughout the trial dietary intervention period, and into
the extension period.®

Women who received a diagnosis of breast cancer contin-
ued participation in dietary group activities. Thus, women who
received a diagnosis of breast cancer shortly after entry would
have more contact with the dietary intervention program, in-
cluding contact with study nutritionists, after their breast can-
cer diagnosis than women who received a diagnosis of breast
cancer later during the trial. All contact with study nutrition-
ists ended on March 31, 2005, at the end of the 8.5-year (me-
dian) dietary intervention period.

Outcome information was collected every 6 months dur-
ing the dietary intervention period and annually thereafter. Re-
ported breast cancers were initially verified by medical rec-
ord review by trained physician adjudicators at the local Clinical
Centers. Final adjudication and coding was performed
centrally.® As previously reported, breast cancer therapy was
directed by the participant’s own physicians. Among the sub-
set (n = 1403) with Medicare treatment information, radia-
tion therapy (338 [64%] vs 571 [65%]) and adjuvant chemo-
therapy (130 [25%] vs 236 [27%]) did not differ between
randomization groups.? Endocrine adjuvant therapy, based on
self-report (n = 673), was similar in the 2 groups (171 [71%]
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vs 277 [68%] users, respectively; 26 [10 vs 16] responded “don’t
know?). In addition, physical activity did not significantly dif-
fer between groups.?

In the present report, we examined, as the primary
analyses, dietary modification influence on breast cancer
overall survival (breast cancer followed by death from any
cause) for the 1764 breast cancer cases diagnosed during the
dietary intervention period and followed through Septem-
ber 2013. Note that breast cancer overall survival, defined in
the same way, is a commonly accepted end point in adju-
vant breast cancer trials.'®

At the protocol-specified end date (March 31, 2005), after
8.5 years’ (median) follow-up, dietary intervention ended. Post-
intervention follow-up (for 2005-2010, beyond 2010)
required written consent, obtained from 83% and 86% of
surviving participants willing to be contacted, respectively. Pe-
riodic National Death Index queries provided reliable infor-
mation on survival independent of reconsent status. Cause of
death was determined at the WHI Clinical Coordinating Cen-
ter by medical record or death certificate review. All adjudi-
cators were blind to randomization assignment.

Statistical Analysis

Annualized rates of breast cancer overall survival by random-
ization group for women who received a diagnosis during the
dietary intervention period were assessed by dividing the event
number by the corresponding person-time in each period. Cu-
mulative incidence curves were generated and hazard ratios
(HRs), 95% CI, and P values computed from Cox regression mod-
els stratified by age at diagnosis, randomization status in the WHI
hormone trials, and study period for the survival analyses (in-
tervention or postintervention; time dependent). Analyses of
dietary modification influence on breast cancer overall sur-
vival included the 1764 breast cancer cases diagnosed during
the dietary intervention period with outcome measured from
diagnosis. An exploratory analysis examined dietary modifica-
tion influence on deaths after breast cancer (breast cancer fol-
lowed by deaths from breast cancer) for the same 1764 breast
cancer cases. The present analyses were not protocol defined,
and comparison of randomization groups, among incident can-
cer cases, may not be free from confounding.

All statistical tests were 2 sided. The level of significance
was .05 or less. Additional analyses examined time trends of
dietary modification association with breast cancer overall sur-
vival for deaths during the dietary intervention period and post-
intervention. An exploratory analysis examined time trends
of dietary modification association with breast cancer-
specific survival (breast cancer followed by death attributed
to the cancer) for deaths during the dietary intervention pe-
riod. Because dietary effects in 17 subgroups were investi-
gated, 1 statistically significant interaction was expected by
chance alone.

.|
Results

The characteristics of women who received a diagnosis of
invasive breast cancer during the dietary intervention

jamaoncology.com
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period by randomization group are outlined in the Table. No
significant differences were found for demographic vari-
ables, breast cancer risk factors, or characteristics associ-
ated with risk of death (self-rated health, body mass index
[BMI], smoking, physical functioning, alcohol consumption,
treated diabetes, and comorbidities) in the 2 randomization
groups. Participant flow for analyses of breast cancer overall
survival for cases diagnosed during the dietary intervention
period is outlined in Figure 1.

Breast cancer overall survival of the 1764 breast cancer
cases diagnosed during the dietary intervention (671 in inter-
vention and 1093 in comparison groups, respectively), with 11.5
years (median) post-breast cancer diagnosis follow-up with 516
deaths, was significantly greater for women in the dietary group
(10-year survival of 82% and 78%, respectively; HR, 0.78; 95%
CI, 0.65-0.94; P = .01) (Figure 2). Findings are similar in analy-
ses stratified on stage (regional/distant vslocal) (HR, 0.76; 95%
CI, 0.63-0.92; P = .006), progesterone receptor status (HR,
0.80; 95% CI, 0.66-0.97; P = .03), estrogen receptor plus
progesterone receptor status (HR, 0.78; 95% CI, 0.64-0.95;
P =.01), and after adjustment for baseline weight and most
proximate weight preceding diagnosis (HR, 0.78; 95% CI,
0.64-0.94; P = .009). Findings for dietary intervention asso-
ciation with breast cancer-specific survival (breast cancer
followed by death from breast cancer) are provided in eFig-
ure 1in the Supplement.

Cause of death is available for 510 of 516 breast cancer
cases. Breast cancer was the most common cause (188 deaths
[37%]), followed by other cancer (101 deaths [20%]) and car-
diovascular disease (91 deaths [18%]).% There were fewer deaths
from breast cancer in the dietary group (68 vs 120 deaths; HR,
0.86; 95% ClI, 0.64-1.17), with fewer other-cancer deaths (36
vs 65 deaths; HR, 0.76; 95% CI, 0.50-1.17), fewer cardiovascu-
lar disease deaths (27 vs 64 deaths; HR, 0.62; 95% CI, 0.39-
0.99), and fewer other-cause deaths (42 vs 88 deaths; HR, 0.82;
95% CI, 0.56-1.20), with no evidence of differential associa-
tion of diet with cause of death (P = .70).

Dietary modification association with breast cancer over-
all survival was examined in 17 subgroups (Figure 3 and
Figure 4). The only statistically significant test of interaction
was for BMI, in which a greater DM association was seen with
higher BMIs. Almost all subgroup HRs were less than 1, sug-
gestive of generally favorable influence of dietary interven-
tion on breast cancer overall survival.

Women continued dietary group activities after breast can-
cer diagnosis,® and the cumulative distribution of the dura-
tion of dietary intervention before and after breast cancer di-
agnosisis shown in eFigure 2 in the Supplement. Women with
breast cancer participated in the dietary intervention for a me-
dian of 4.5 (interquartile range, 2.4-6.3) years before breast can-
cer diagnosis and a median of 4.0 (interquartile range, 2.3-
6.0) years after diagnosis (eFigure 2 in the Supplement).

During the dietary intervention period, dietary benefit on
breast cancer overall survival was observed (HR, 0.67; 95% CI,
0.46-0.97) and benefit increased as time from breast cancer
diagnosis increased, reflecting longer exposure to the dietary
intervention. Time-varying HRs, by tertiles of time from di-
agnosis to death, were 0.98, 0.70, and 0.40, respectively
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Table. Participant Characteristics of Invasive Breast Cancer Cases in Dietary Modification (DM) Trial

No. (%)?
Intervention Comparison
Characteristic (N =671) (N = 1093) P Value®
Age group at screening (10 y intervals), y
50-59 233 (34.7) 367 (33.6)
60-69 314 (46.8) 530 (48.5) .79
70-79 124 (18.5) 196 (17.9)
Race/ethnicity
White 573 (85.4) 954 (87.3)
Black 56 (8.3) 75 (6.9)
Hispanic 17 (2.5) 27 (2.5)
American Indian 2(0.3) 2(0.2) 84
Asian/Pacific islander 14 (2.1) 24 (2.2)
Unknown 9(1.3) 11 (1.0)
Education
High school/GED or less 135 (20.3) 196 (18.1)
School after high school 260 (39.0) 411 (37.9) 33
College degree or higher 271 (40.7) 477 (44.0)
Marital status
Never married 33(4.9) 62 (5.7)
Divorced/separated 100 (15.0) 178 (16.3)
Widowed 93 (13.9) 157 (14.4) 70
Presently married/living as married 442 (66.2) 693 (63.6)
Self-reported health
Excellent 114 (17.1) 190 (17.5)
Very good 291 (43.6) 451 (41.5)
Good 212 (31.8) 364 (33.5) 84
Fair/poor 50 (7.5) 83 (7.6)
Time since menopause, y
<10 230 (36.7) 365 (35.9)
10 to <20 236 (37.7) 358 (35.2) 31
220 160 (25.6) 294 (28.9)
BMI at baseline
<25 161 (24.1) 267 (24.6)
25t0 <30 239 (35.7) 376 (34.6)
30to <35 162 (24.2) 282 (25.9) 80
235 107 (16.0) 162 (14.9)
Smoking
Never 327 (49.5) 526 (48.8)
Past 292 (44.2) 480 (44.6) .96
Current 42 (6.4) 71 (6.6)
Alcohol consumption
Nondrinker 164 (24.7) 300 (27.7)
<1 Drink/d 421 (63.4) 665 (61.5) 35
>1 Drink/d 79 (11.9) 117 (10.8)
Treated diabetes (pills or shots) 22 (3.3) 47 (4.3) .28
Age at menarche, y
<12 160 (24.0) 244 (22.3)
12to<14 361 (54.1) 633 (58.0) .28
214 146 (21.9) 215 (19.7)
(continued)
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Table. Participant Characteristics of Invasive Breast Cancer Cases in Dietary Modification (DM) Trial (continued)

No. (%)?
Intervention Comparison
Characteristic (N=671) (N = 1093) P Value®
Age at first birth, y
Never/no term pregnancy 79 (13.0) 148 (14.7)
<20 84 (13.9) 135 (13.4)
20to <30 387 (63.9) 627 (62.5) 81
230 56 (9.2) 94 (9.4)
No. of term pregnancies
0 79 (11.9) 148 (13.6)
1 62 (9.4) 90 (8.3)
2 165 (24.9) 275 (25.3) 34
3 180 (27.1) 256 (23.6)
24 177 (26.7) 317 (29.2)
No. first-degree female relatives with breast cancer
0 512 (80.5) 814 (79.2)
>1 124 (19.5) 214 (20.8) 52
Bilateral oophorectomy 112 (16.9) 182 (17.0) .97
Unopposed estrogen use status
Never 440 (65.6) 689 (63.1)
Past 69 (10.3) 140 (12.8) .26
Current 162 (24.1) 263 (24.1)
Estrogen + progesterone use status
Never 455 (67.8) 702 (64.2)
Past 50 (7.5) 97 (8.9) .28
Current 166 (24.7) 294 (26.9)
History of stroke prior to diagnosis 7 (1.0) 16 (1.5) 45 ?z:JIEl;IeavtiZ:iiZ:ifz’:l:tti’:ii)l,org?:;?dex'
History of coronary heart disease prior to diagnosis 10 (1.5) 30(2.7) .09 divided by height in meters squared.
Baseline characteristics of invasive breast cancer cases 2 Data are given as number
in DM trial, mean (SD) (percentage) unless otherwise
Age at screening, y 62.7 (6.7) 62.8 (6.7) 71 indicated.
Age at breast cancer diagnosis, y 67.5 (6.9) 67.6 (6.9) 66 b Pvalues are based on X tests
Time to invasive breast cancer, y 4.5 (2.5) 4.5 (2.5) 87 (categorical variables) or t tests

(continuous variables).

(P = .02 for trend) (left panel of eFigure 3 in the Supplement).
Postintervention, after nutritionist contacts ended, the HR was
nonsignificant (HR, 0.83; 95% CI, 0.66-1.03) and significant
temporal trends were not observed (P = .50 for trend). Addi-
tional analyses used time from randomization as the basic time
metric for overall survival during the intervention period. While
dietary benefit remained (HR, 0.66; 95% CI, 0.45-0.96) (right
panel of eFigure 3 in the Supplement), benefit did not in-
crease as time from randomization increased (P = .42 for trend),
suggesting that longer exposure has the most influence after
breast cancer diagnosis (left panel vs right panel of eFigure 3
in the Supplement).

The observed association of the low-fat eating pattern with
breast cancer incidence and subsequent overall survival is sum-
marized in eFigure 4 in the Supplement, where the more gen-
eral hypothesis of whether the dietary intervention has no ef-
fect on either invasive breast cancer incidence or breast cancer
overall survival was assessed jointly in the entire random-
ized cohort with a statistically valid omnibus test.!:!2 The

jamaoncology.com

observed reduction of breast cancer during the intervention
period, followed by improved survival, was not attributable
to chance (P = .006).

|
Discussion

Among the 1764 women who received a diagnosis of breast can-
cer during the dietary intervention period, breast cancer over-
all survival from diagnosis was significantly higher in the
dietary group. Also contributing to the favorable dietary as-
sociation with breast cancer overall survival was lower mor-
tality from other causes.

The focus on breast cancer cases diagnosed during the
dietary intervention period was based on earlier temporal
trend study findings,>® which suggested that it was unlikely
that outcome of breast cancers diagnosed postintervention,
when there was no contact with the dietary modification
program, would differ between randomization groups. In
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the present analyses, a temporal trend for greater improve-
ment in breast cancer overall survival is seen as dietary
intervention duration increases. Postintervention, attenua-
tion of dietary association with breast cancer overall
survival is seen as time from the last nutritionist contact
increases. These findings suggest that sustained dietary
intervention is needed to maintain effect. Dietary inter-

Figure 1. Participant Flow for Women Who Received a Breast Cancer
Diagnosis During the Dietary Intervention Period for Analyses of Breast
Cancer Overall Survival

373092 Patients assessed for eligibility

324257 Excluded
107210 Did not meet inclusion
criteria (<32% energy
from fat)
24473 Declined to participate
192574 Other reasons

© 48835 Randomized

19541 Received low-fat diet 29294 Received usual diet

663 Withdrew
254 Lost to follow-up

890 Withdrew
273 Lost to follow-up

671 Invasive breast cancers 1093 Invasive breast cancers

174 Deaths following invasive 342 Deaths following invasive

breast cancer breast cancer
40 During intervention 94 During intervention
phase phase

134 During postinter-
vention phase

248 During postinter-
vention phase

671 Included in analysis of
survival following an
invasive breast cancer

1093 Included in analysis of
survival following an
invasive breast cancer
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vention after breast cancer diagnoses had more favorable
influence on breast cancer overall survival, with potential
implications for adjuvant breast cancer management.

Clinical findings support a need for long-term interven-
tion for continued breast cancer effect. Full-scale, random-
ized adjuvant breast cancer trials demonstrate superiority for
10 or more years of endocrine therapy over 5 years’ use in re-
ducing breast cancer recurrence.**® Thus, a dietary program
with impact on factors influencing breast cancer growth, in-
cluding estrogens,!¢ metabolic syndrome components, and
inflammation mediators,'”*° also could require continuous ex-
posure for continued benefit.

Observational studies of dietary fat association with breast
cancer survival, largely based on prediagnosis measures of in-
take, have mixed results,?°-2®> which could reflect observa-
tional study limitations such as intake measurement error and
limited dietary differences across the study population. In ad-
dition, as lifestyle change can occur following breast cancer
diagnosis,?*?° the multiyear, sustained differences in dietary
intake seen in the dietary intervention group in this random-
ized clinical trial represent another difference from obser-
vational studies, which are often based on a single dietary in-
take assessment.

Because of possible selection bias consequent to breast
cancer diagnosis, the present breast cancer overall survival
analyses do not compare randomized groups. Specifically,
women at trial entry could have been simultaneously at
elevated (or reduced) risk for both breast cancer incidence
and for death from any cause, possibly confounding the sur-
vival comparison. However, baseline characteristics regard-
ing general health were balanced between arms, so control
for known mortality risk factors such as smoking, obesity,
and self-rated health did not materially affect HR estimates.
For example, after adjustment, risk estimates for overall
breast cancer survival edged slightly toward greater benefit
(HR, 0.77; 95% CI, 0.64-0.93). Frailty assessment by random-
effects methods?® was used to address the possibility of

Figure 2. Dietary Modification Association With Breast Cancer Overall Survival

100+

90+

80+

70+

60

50+

40+

Survival Probability

30+

204
HR =0.78 (95% Cl, 0.65-0.94); P=.01
104

0 T T T T T T T T T

Usual diet, 342 deaths (2.85%)

Low-fat dietary intervention,
174 deaths (2.29%)

Kaplan-Meier estimates for breast
cancer overall survival (survival from
diagnosis with death from any cause)
among the 1764 breast cancer cases
diagnosed during the dietary
intervention period, measured from
cancer diagnosis and observed
through September 2013. Summary
statistics are from a Cox model
stratified by age at diagnosis,
randomization status in the hormone
therapy trials, and study period
(intervention period,

0 1 2 3 4 5 6 7 8 9

Time Since Invasive Breast Cancer, y

No. at risk
Low-fat diet 671 659 651 636
Usual diet 1093 1081 1062

629 618 610 595 575 543
1043 1019 993 959 926 898 837

10 11 1 13 14 15 postintervention period extension 1,

or postintervention period extension
2; time dependent). The P value
corresponds to a 2-sided score
(log-rank) test. Percentages are
annualized. HR indicates hazard ratio.

479 393 313 239 165 99
724 600 473 353 253 141
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Figure 3. Forest Plot of Hazard Ratios, Dietary Intervention vs Comparison, for Association of Participant

Characteristics With Breast Cancer Overall Survival

Low-Fat Diet, Usual Diet, Favors Favors P
Source No. (%) No. (%) HR (95% Cl) Low-Fat Diet Usual Diet Value
All-cause mortality 174 (2.29) 342(2.85) 0.78(0.65-0.94) = .01
Participant characteristics
Age at cancer diagnosis, y .86
50 to <65 45 (1.43) 88(1.90) 0.76 (0.52-1.10)
65to <75 74 (2.21) 149(2.62) 0.83(0.63-1.11) =
275 55 (4.88) 105(6.20)  0.73(0.52-1.03)
Race/ethnicity .29
White 152 (2.33) 293(2.78) 0.81(0.66-1.00)
Black 11 (1.85) 28(3.69) 0.43(0.20-0.95) <«—®—"t—
Other 11(2.25) 21(3.04) 0.88(0.38-2.07) =
BMI .03
<25 37 (2.02) 69(2.26) 0.82(0.53-1.26) =
25t0 <30 70 (2.60) 108 (2.57)  1.06(0.77-1.46) =
30to<35 39(2.11) 100(3.31)  0.56(0.37-0.85) ——
235 28(2.29) 62(3.72) 0.51(0.31-0.85) <——®———— Subgroup analysis by participant
Waist circumference 288 cm .09 characteristics (ascertained at
No 81(2.12)  135(2.28) 0.95(0.71-1.27) T baseline except for age at cancer
Yes 93 (2.47) 207 (3.41)  0.68(0.52-0.88) diagnosis) among breast cancer cases
Percent energy from fat (quartiles) .23 .diagnosec'i d””",g the dietar.y
279 42(2.52) 66(2.64) 0.98(0.65-1.49) intervention period. Annualized
percentages are shown for all
27.9t0<32.3 50(2.33) 96 (3.37) 0.64(0.44-0.93) ——— subgroups. P values correspond to a
32.3t0<36.8 41(2.14) 86(2.68) 0.72(0.47-1.09) = test of the interaction between
236.8 34(1.98) 90(2.71) 0.63(0.41-0.97) = randomization group and subgroup.
Estrogen plus progestin use 13 Analysis for percent energy from fat
No 52(2.27) 93(3.12) 0.68(0.48-0.98) = based on findings in subgroup with
Yes 54(2.12) 102 (2.19) 1.01(0.71-1.43) 4-day food records. Percentages are
Estrogen-alone use 18 annualized._ The diamond_ summarizes
No 9(1.29) 30(3.05) 0.46(0.21-1.05) _ Fheovera!l|nf|uenceofd|etary
Ves 59 (2.84) 117(3.46)  0.84(0.60-1.17) _ |nte|ivent|on gn t;reast cancer overall
‘ : : : survival. BMI indicates body mass
0.33 050 1.00 2.00 3.00 index, calculated as weight in

HR (95% CI) kilograms divided by height in meters

squared; HR, hazard ratio.

shared unobserved risk factors that may influence breast
cancer incidence and total mortality, and act multiplicatively
on the 2 hazard rates. Frailty models produced risk estimates
for survival after breast cancer that also edged slightly
toward greater benefit.

The WHI low-fat dietary intervention reduced fat intake
and body weight and increased intake of other nutrients that
potentially influence breast cancer.?” Nevertheless, dietary fat
reduction was the largest absolute dietary change and adjust-
ment for weight change during the intervention did not at-
tenuate the dietary effect on breast cancer overall survival. As
the contribution of the individual components of dietary in-
take to the breast cancer outcome cannot be fully separated,
the WHI-DM trial evaluated all consequences of the low-fat
eating pattern.

The Women’s Intervention Nutrition Study (WINS) evalu-
ated a similar low-fat dietary pattern in a different clinical situ-
ation, in 2437 women with early-stage breast cancer, and also
reported findings that sustained intervention is needed to
maintain a beneficial effect. The WINS dietary program re-
sulted in a statistically significant, 24% reduction in breast
cancer recurrence risk during the intervention period (HR, 0.76;
95% CI, 0.60-0.98),%8 which was attenuated during postinter-
vention follow-up.?° Another randomized adjuvant study of

jamaoncology.com

similar design with 2361 patients with breast cancer did not
find an influence on breast cancer recurrence for an interven-
tion focused on increased vegetable, fruit, and fiber intake;
however, little sustained reduction in fat intake was reported
with the intervention.3°-3!

The American Cancer Society (ACS)*2 and the American
Institute for Cancer Research (AICR)*? have provided guide-
lines for cancer prevention that, similar to the WHI interven-
tion, both endorse increase in vegetable, fruit, and grain intake.
However, ACS and AICR recommendations also include smaller
portion size for maintenance or weight loss, which was an un-
intended consequence of the presently reported dietary inter-
vention, while neither endorses limiting total fat intake. The ACS
also has a guideline for breast cancer survivors that emphasizes
weight loss or maintenance with no strong advice for individual
nutrient components.>4

Limitations

Study strengths include the randomized design, a large
population of 48 835 postmenopausal women with racial/
ethnic diversity (18.6% minority) approximating that of the
US population at the time of recruitment (18.2%)3° but
somewhat lacking in recruitment of Hispanics, follow-up of
all 1764 breast cancer cases diagnosed during the dietary
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Figure 4. Forest Plot of Hazard Ratios, Dietary Intervention vs Comparison, for Association of Invasive Breast

Cancer Characteristics With Breast Cancer Overall Survival

Low-Fat Diet, Usual Diet, Favors Favors P
Source No. (%) No. (%) HR (95% Cl) Low-Fat Diet Usual Diet Value
All-cause mortality 174 (2.29) 342 (2.85) 0.78(0.65-0.94) = .01
Invasive breast cancer characteristics
Histologic type .38
Ductal 114 (2.31) 209 (2.64) 0.85(0.67-1.08) =
Lobular 14 (1.84) 37(3.59) 0.48(0.23-0.96) <«—8—+—
Ductal and lobular 22 (2.41) 52(3.25) 0.71(0.40-1.25) -
Other 22(2.21) 39(2.66) 1.01(0.56-1.84)
ER status 33
Positive 119 (1.97) 243 (2.57) 0.74(0.59-0.94) — .
Negative 34(3.32) 66 (3.91) 0.96 (0.60-1.53) =
PR status 77
Positive 104 (2.06) 187 (2.49) 0.80(0.62-1.03)
Negative 47 (2.42) 117 (3.41) 0.86(0.60-1.23) -
ER/PR status .76
ER positive/PR positive 100 (2.02) 181(2.48) 0.78(0.61-1.01)
ER positive/PR negative 19(1.88) 57(2.87) 0.73(0.41-1.30) -
ER negative/PR negative 28 (3.08) 58 (4.03) 0.94(0.57-1.56) =
HER2 overexpression .86
Yes 23(2.42) 40(2.88) 0.70(0.38-1.28) =
No 85(2.02) 176 (2.70) 0.74(0.57-0.97) —a—
Triple-negative tumor .08
Yes 15(3.82) 23(3.03) 1.38(0.66-2.90) =
No 92(1.98) 187 (2.66) 0.70(0.54-0.90) —a
Stage .68
Local 107 (1.83) 219(2.35) 0.74(0.58-0.94) —
Regional or distant 59(3.52) 114 (4.42) 0.81(0.58-1.13)
Grade .63
Well differentiated 34 (1.68) 69(2.13) 0.79(0.51-1.24)
Moderately differentiated 59 (2.15)  134(2.90) 0.70(0.51-0.97) — Subgroup analysis by tumor
Poorly differentiated 57(2.92) 91(3.15) 0.88(0.61-1.28) characteristics among breast cancer
Tumor size, cm 41 cases diagnosed during the dietary
<1 37(1.83) 67(1.87) 0.82(0.53-1.27) intervention period. Annualized
percentages are shown for all
1to<2 66 (1.97) 122 (2.65) 0.79(0.58-1.09)
subgroups. P values correspond to a
22 49(2.99) 116 (4.16) 0.65(0.46-0.94) i test of the interaction between
Positive lymph nodes 25 randomization group and subgroup.
0 90(1.69)  182(2.15) 0.73(0.56-0.95) — Percentages are annualized. The
1-3 26 (2.09) 61(3.49) 0.63(0.39-1.01) — diamond summarizes the overall
>4 21(6.52) 37 (5.66) 1.34(0.70-2.54) . influence of dietary intervention on
‘ : : : breast cancer overall survival.
033 0.50 1.00 2.00 3.00 ER indicates estrogen receptor;
HR (95% Cl) HR, hazard ratio; PR, progesterone
receptor.
intervention period, dietary program adherence supported by -
body weight and biomarker differences, protocol-specified serial  Conclusions

screening mammography, medical record confirmation of breast
cancers, and long follow-up enhanced by serial National Death
Index queries. Study limitations include those associated with
post hoc analyses; the modest absolute increases in vegetable,
fruit, and grain intake; the need for confirmatory trials; and in-
complete breast cancer therapy information.
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