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Dear Ms. Fox: o ' ( E W(H |

| enclose a recent article from the New England Journal of Medicine that studied
the relationship between exposure to DDT and PCBs, and the incidence of breast
cancer in several hundred women and a like number of controls. The study concludes:
“Our data do not support the hypothesis that exposure to DDT and PCBs increases the
risk of breast cancer.” The study further noted that PCBs are "very weak estrogens” -
which require concentrations of up to 100,000 times more than natural estrogen to
achieve equivalent activity. -

| also enclose an editorial from the same issue of the Journal by Dr. Stephen

Safe, who is a noted expert in this field and a member of EPA’s Science Advisory Board.
Dr. Safe makes the point that to link environmental exposure to a toxic or carcinogenic .
effect there must be “... correlation between the level of exposure and the magnitude or
incidence of the response, consistent results from several studies, biologic plausibility
based on results of studies in laboratory animals, and if possible, evidence based on
high levels of exposure in humans.” Dr. Safe notes that the Hunter et al study is
consistent with the epidemiological data on breast cancer and states that this should “...
reassure the public that weakly estrogenic organochlorine compounds such as PCBs,
DDT and DDE are not the cause of breast cancer.” He further says:

.. there is no increase in the risk of breast cancer among women who are exposed to
relatlvely high levels of PCBs at work.

I thought you would find this information useful as you think and speak about the
risks which may or may not be presented by PCBs. a
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PLASMA ORGANOCHLORINE LEVELS AND THE RISK OF BREAST CANCER

Davio J. HUNTER, M.B., B.5., Susan E. HankiNson, Sc.D., FRANCINE LADEN, S.M., GRanawm A. Colomz, M.B., BS.,
JOANN E. Manson, M.D., WaLTsr C. WiLLETT, M.D., FRANK E. SPezer, M.D., ano MarY S. WoLFs, Pu.D.

_ AgsTRACY

Background Exposure toc "snvironmental sstro-
gens” such as organochliorines in pesticides and in-

dustrial chemicals has been proposad as a cause of

increasing rates of breast cancer. Seversl studies
have reported higher blood levels of 1,1-dichloro.
2,2-bis{p-chiorophenyliethylsne (DOE) and polyehio-
rinated biphenyls (PCBs) in patients with breast can-
~ cer than in contrais.

Methbods We measured plasma levels of DOE and
PCBs prospectively among 240 women who gave a
bload sample in 1889 or 1990 and who wers subse-
quently given 8 diagnosis of breast cancer before
June 1, 1392. We compared these levels with those
massured in metched control women in whom brasst
cancer did not develop. Data on DOE wers available
for 236 pairs, and data on PCBs werse available for
230 pairs. :

Results  The median leve! of DDE was lower among
czse patients than among controls (4.71 vs, 5.35 parts
per Gillion, P=0.14), as was the madian level of PCBs
{4.49 vs. 4.68 parts per hillion, P=0.72). The multi-
variate relative risk of breast cancer far womaen in tha
highest quintiiz of exposure as compared with wom-
en in the lowest quintile was 0.72 for DOE (95 per-
cent confidence interval, 0.37 to 1.40) and 0.68 for
PCBs (95 percent confidence interval, 0.32 to 1.37).
Exposure to high levels of both DDE and PCBs was
associated with a nonsignificantly lowar risk of breast
cancer (relative risk for women in the highest quin-
tiles of both ODE and PCBs as comparsd with wom-
en in the lowest, 0.43; 95 percent confidence inter-
val, 0.13 to 1.44).

Conclusions Our data do not support the hypothe-
sis that exposura 1 2.2-bis{p-chiorophenyil-1,1,1-
trichloroathane (DDT) and PCBs increases the risk of
breast cancer. (N Engl J Med 1997,337:1263-8.)
©1397, Massschusatis Madicsl Society.

P LE fivefold variation in the rates of breast
cancer around the world,! combined with
the observation that the daughters of wom-
en who migrate from a country with a low

incidence of breast cancer 1o a country with'a high
incidence acquire the breast-cancer risk prevailing in
the high-incidence country,? strongly suggests that
environmental and lifestyle fictors are the major
causes of breast cancer. The incidence of breast can-
cer in the United Scates has risen by 1 pcrcent per
year since 1940,% and there is uncerrainty about the
extent to which established risk factors can explain
the increase. Eavironmencal pollutanes have been
suggested as potential causes.+5 :

The hypothesis that among these pollutants, hor-
monally active organochlorine chemicals may be re-
sponsible has gamnered wide attention. Many pesti-
cides and industrial chemicals have the potendal to

.act as “environmental estrogens” and have been

shown to affect wildlifc adversely. The most abun-
dant organochlorine contaminanes arc the pestcide
2,2-bis(p-chlorophenyt)-1,1,1-trichlorocthane (DDT)
and cerrain polychlorinated biphenyls (PCBs). DDT,
which was introduced in the United States in 1945
and banned in 1972,¢ has been implicated as the
cause of eggshell thinning in bald eagles” and cer-
tain PCEs ured in a wide variety of industrial prod-
ucts and manufactured between 1929 and 1977¢
can alter sex determination in animals.$ [n vitro as-
says demonstrate that 1,)-dichloro-2,2-bis(p-chlo-
rophenyl)ethylene (DDE), the main metabolite of

From the Channing Labwnitory, Deparument of Medicine (D.J.H,,
SEH,.FL,GAC., JEM, WCW, EES), sad the Divisica of Preven-
tive Medidne (J.EM.), Harvard Medical School and Rrigham and Wom-
en's Harpind, Baston; the Deparmrucass of Bpidemiology (D.J.H., SE.H,,
BL,GAC, )EM., WCW,), Eaviroameneal Halth (F.E.S), and Nutri-
tion (W.C.W.), Harvard School of Public Health, Baston; Harvard Cenver -
for Cancer Prevention, Bosman (D.J.H., GA.C,, W.CW.); and < Division
of Eaviranmental and Ocrupational Medicine, Moust Sinai Hospital, New
York (M AW.). Address reprine requasts 1 Dr. Hunter st the Channing
Laborawey, 181 Langwood Ave,, Boston, MA 02118,
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DDT, and certain PCB congeners have'csuogen-like '

activiey.? _
Many of these compounds accumulite in the
body because of their lipid solubility and resistance
to metabolism. They are also present in human adi-
pose tissuc and breast milk.!® In a nationwide study
of breast milk in the 1970s, 99 percent of samples
had detectable levels of DDT and PCBs.! DDT pro-
motes the growth of mammary tumors in some ro-
dent models.!3.13 Limited data arc available to assess
possible associations with breast cancer in humans.
Two small casc—~control studies reported higher lev-
els of DDE among women with breast cancer than

among controls.i¢45 In another study the association |

was limited to women with escogen-recepror—posi-
tive breast cancer.!s One of these studies' also found
higher levels of PCBs among the women with breast
cancer than among controls. In a recent case—con-
wol study from Europe, concengations of DDE in
adipose assue were lower in padicnts with breast can-
cer than in controls.)’ A prospective study of 58 cases
of breast cancer in New York!s found a significant in-
crease in the risk of breast cancer with higher serum
levels of DDE and a nonsignificant positive associa-
tion with PCBs. In a larger prospective study of 150
cases in the San Francisco Bay area, Krieger ct al.i*
observed no overall clevation in risk with higher se-
rum levels of either DDE or PCBs, but some have ar-
gued thar the fndings were not clearly null.2¢

To test the hypothesis that higher blood levels of
DDE or PCBs are associated with an increased risk
of breast cancer, we measured levels of these orga-
nochlorines in 240 women with breast cancer and
240 control women in the Nurses’ Healch Srudy, us-
ing blood samples prospectively collected from 1989
to 1990.

METHODS

Study Population

In 1976, 121,700 married registered ourses from 11 states
were carolled in the Nurses’ Health Seudy and subsequently fol-
lowed by questonnaire cvery two yeus. Self-reported diagnoses
of breast cancer are confirmed by a review of medical reconds.
The completeness of follow-up as 3 propurtion of potentia) pere
son-years through 1992 is 9§ perceat.* Information on risk fac-

tors for breast cancer, such as Amily history (updated in 1982 -

and 1988) and reproductive history (updated uncil 1984), is ob-
tained by questionnaire. Menopsusal stacus was defined on the
basis of 3 woman’s response to the question whether her periods
had ceased permanently. Women wha had bad a hyswerecromy
with ane ar both ovaries lek intact were classified as premeno-
pausal undl the age at which 10 percent of the cohort had un-
dergone natural menapause (46 years for smokers and 48 years
for nonsmokers) and as postmenopausal at the age 3¢ which 90
percent of the cobiort had undergone narural menopauss (54 for
smokers and 86 for noasmokers); in the intervening years these
women were clasified as being of uncertain menopausal strus
and excluded from mennpause-spesific analyses.

From 1989 to 1990, 32,826 women sent us 3 blood sample,
which was separated into aliquots of plasma, red cclis, and bulfy
coat. Women who sent a blood sample were very similas to other
women in the cohort with respect to reproductive risk facrors for
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breast cancer such as age at menarche, parity, and age at the birth

of their first child. Women who gave a blood specimen were

slighdy more likely 1o have 3 history of benign breast disease or

a family history of breast cancer. These differences ehould not in-

fluence the intemmal walidity of comparisons between case pa-

tients and controls in the subcohort of women who gave a bicod
cimen. .

We defined case paticncs as women who did aoc have a diage
nesis of cancer (other than nonmelanoma skin cancer) whea they
sent in the blood specimen and in whom breast cancer was sub-
sequently diagnosed before June 1, 1992. There were 240 cligible
case patients: 200 women had invasive cancer, 39 had carcinoma
in sivu, and 1 had cancer with uncertain histolagic feanures. For
each case padent we matched a control subject who had not re-
portzd a diagnosis of cancer according to the year of birth, men-
opausal srarus at the time of blood sampling, moath in which the
blood xample was returned, time of day that the blood sample
was obuined, fasting status a¢ blood sampling, and for postmneno-
pausal women, postmenopiusal hormone use. v

Laborstory Analyses _ . ,
The laboratory methods have been described in detail else-
where. 432 Briefly, a polar extract of plasma lipids was farther
treated with 3 step involving chromatographic cleanup and en-
sichment of the column and then analyzed by gas chromamg-

_raphy with elecvon-caprure dewxction. All steps were scaled

appropriately for 0.50-mi aliquut volumes. We have previously
demonstrated using Numses® Healch Srudy specimens that the pre-
cision with the use of this volume and an optimized analytic pro-
cedure is similar to that with previous procedures using 1-mi and
2-ml aliquoes.3? The amounc of methanol was optimized (0.3 ml)
to create 3 good interface between the aquevus layer and the
cther—hexane exuacrant (1.25 mi). Results are reported a5 parrs
per billion (ppb) of DDE (which is equivalent to nanograms of
DDE per milliliter) and of the sum of the higher PCB congeners
— compounds with rerention times longee than that of DDE
(penrachlorohiphenyls, hexachlorabiphenyls, and heprachlorobi-
phenyls). The limits of detection were less than 1 ppb for both
DDE and PCBs, on the basis of a value that was three tunes the
standard deviation™ of 34 dererminacians over the sourse of sam-
ple analyses of a quality-control plasma pual with approximately
1 ppb of both DDE and PCBs. Buth DDE and PCBs arc sable
in frozen blood; organochlarine levels in serum frozen at —20°C
were unchanged over a period of one year® (and unpublished da-
ta). Plasma cholesterol was determined with the procedure of Al-

lain et al. 8 .

Serum samples from pairs of case padents and concrols (with
the order of samples randomized) were sent to the laboratory in
batches of 12 pairs; each bach included 2 unidentifiable split
samples from pocled plasma from premenopausal or postmeno~
pausal wemen. For each batch we calejaeed che coefficient of
vasiation; the median coefficient of variadon was 4.3 percent for
DDE and (3.2 pereent for PCBs. DDE values were missing for
one member of {our case-contol pairs, and PCB values were
missing for one membes of an addicional six pairs because the
samples wers Jost or contaminated.

Statistics! Analysis

Since both DDE and PCBs are correlated with blood lipid con:
tent,?* linear regression analysis of log-transformed DDE and
PCB values was performed to adjust for plasma cholesterel con-
centration. We used these adjusted values in our principal snaly.
ses; we also used che unadjusted values in supplementary analyses.

We assessed the relations of plasma DDE and PCBs using
Spearman correfation coefBcients for continuous varisbies and by
examining dhe diseribution of risk factors for brease cancer within
thirds of plasma organochlorine levels among the control, testing
for sratistical significance with the Keuskal~Wallls test.?” We uscd
the Wilcoron signed-rank test for paired data and the Wilcoxon
rank-sum ¢est for unpaired daws to compare plasma DDE snd
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PCB levels berween case paricnss and ¢ongols.?? We divided the
contral disgibution into quintiles and calculated the relacive risk
and 95 percant confidence interval for each quintile refative ™
the lowest quindle vsing conditional logistic regression,? con-
trolling for established risk facrors for breast cancer in addigien to
the macched factors. To assess the potendal synergism between
organochiorine compounds, we compared women in the highesc
quintile of both DDE and PCBs with women in the lowest quin-
nle of boch. To examine whether the associstions between orp-
nochlorines were modified by conventional risk faceors for breast
. cances, we conducted unconditional analyses within seram of the
other risk factors for breast cancer, coatrolling for the matched
variables. All P values are two-sided. ‘

RESULTS

. The median age of the subjects was 59 years
(range, 43 to 69), 68 percent of both case patients
and conmols were posumenopausal, and the median
age at menopause was 49 years for the case patients
and SO years for the controls. Differences in other
risk factors for breast cancer berween case patients

and controls were not statisdcally significant, with
the excepton of maternal history of breast cancer
(reported by 11 percent of case padents and § per-
cent of controls, P=0.01), history of breast cancer
in a sister (8 percent of case patients and 3 percent
of controls, P=0.03), and history of benign breast
disease (56 percent of case patents and 41 percent
of controls, P=0.001). .

Plasma levels of both DDE (r=0.31, P<0.001
by Spearman rank correlation) and PCBs (r=0.25,
P<0.001) increased with age (Table 1). The only
statistically significant association of either DDE or
PCBs with established or suspected risk factors for
breast cancer (Table 1) was a positive association be-
tween body-mass index and plasma DDE levels.
Among parous women, more women in the lowest
thirds than in the highest thirds of DDE and PCB
levels had breast-fed their children for more than six
months; however, these associations were not sig-

W_m
TABLE 1. REIATION BETWEEN ESTAMLISHED OR SUSPECTED Rusx FACTORS HOR BREAST

CANCER AND PLasma LEvErs of DDE AND PCBs AMONG 238 NURsES' HEALTH STUDY
- PARTICIPANTS WITHOUT DIAGNOSED BREAST CANCER * :

Mous Ummnn
Lowsa Toow, Yo, Time,
«4.02 ppb >4.0-7122 >1.32 ppb r
Fous Fagrem o DOR pad o5 DDE o DDE Vaus
Median age (yr) ' 54 £ 63 © <0.001¢
Median age at menarche (yr) 12 i2 13 : 0287
Madian no. of children 3 3 3 0.67¢
Median age at birth of In child (ye)$ 4 b7 25 0.05¢
Median body-maw index§ 232 2343 5.0 0.0i¢
Lacracion for >6 mo roral (%)3 31 32 17 0.25%
Family history of breast cancer (%) 8 9 [ ~0a7]
Himory of benign beeant dissase (%) a6 % 40 0.489
Moou
Tew, Ureen
lLowp Tiom, >339-5.40 e,
€399 ppb pob o >5.89ppb
) o PCRe Cls or PCly .
Median age () TR s 62 | <0.001¢
Median sgs ac menarche (yr) 12 12 13 0.56¢
Madian se. of childres 3 3 3 0.09¢
Median s & birth of 1 chdd (y1)3 ¥ 13 ) W 023t - -
Mediaa body-mag isdes§ 244 ) 3¢9 0431
Lacttion for >6 mo tord (W)3 Y 15 29 0.08Y
Family hissory of breast eancer (%) . ? 12 0.314
Hiscory of beaign breax discass (%) “ 41 36 - 087
*The plasms lovels of DDE and I'Clcmm-mdaﬁudi\mmthphmd\d«mqpm

centrations. The subjects ranged in age from 43 o 69 years. Levels of DDE 1ad PCRs ware divided
inm dirds. Dazs on PCBs wers on 330 vomen. .

1The Kruskal-Wallis coar was used. )
:Omypumum_min:lu«di\tManm

. §The body-muss index is calculared a3 the weight.in kilogruns divided by the squars of die height
- in merevs.

€The chi-square test was used,
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TamE 2. Prasvwa Levits of DDE axp PCRs AMONG Cask
PATIENTS WITH BRFAST CANCEA AND CONTROLS IN THE
NuRses® Hearti StuDy.® :

Maan '
Casy PATUNTS (=80} Menan [
AND ConmroLst Vawe Vaug Vauxs
no. arts per billlen

DDE
Cam patiens 138 6.01=456 4.71
Congols 236 6.9725.99 £.38 0.1
PChs -
Case pusiena 230 $.08=2251 449 .
Controls ‘230 . 516226 4.68 0.73

*The plasma levels of DDE and PCBs were measured after adjurment
- for plearma chalesterol concevrations.

- tDDE values were miming for ane member of four cue—conurol
or evidence of eontamination, ]
$The Wilcoxnn signed-nank test was umd.

nificant. Results were similar in analyses that were.

not adjusted for plasma cholesterol concentration.
- Women who were given a diagnosis of breast can-
cer after providing a blood sample in 1989 or 1990

had lower levels of plasma DDE than controls (Table

2); the median level was 4.71 ppb in case patients
and 5.35 ppb in controls (P=0.14). Plasma PCB
levels were essendially the same in casc patients and
controls. Results were similar in analyses thae were
not adjusted for plasma cholesterol concentration:
the unadjusted median for DDE was 5.07 ppb in

case patients and 5.59 ppb in contols (P=0.14);

the unadjusted median for PCBs was 4.58 ppb in
case patients and 4.73 ppb in controls (P=0.60).
Levels of DDE and PCBs were similar among wom-

en with and thaose without axillary-lymph-node in- -

volvement at diagnosis. The exclusion of 101 pairs

in which the case patient was given 2 diagnosis of
© assays, requiring concentradons of up ro 100,000
times more than the natural estrogen L7B-estradiol

breast cancer within one year after blood sampling
had little effect on these findings. After restriction of
the analyses to 197 pacients with invasive cancer and
their contrals for whom daca were available, the me-
dian value for DDE among case padents was 5.02
ppb, as compared with 5.60 ppb among controls
(P=0.20). For PCBs the median value among both
padents with invasive cancer and conurols was 4.69
ppb (P =0.87). In analyses restricted wo 139 casc pa-
tients with estrogen-receptor—positive discase and
their controls, the results were similar.

We found no evidence of a positive association be-
tween high levels of plasma DDE or PCBs and a risk
of breast cancer (Table 3). The multivariate relative
risk for the highest decile of plasma DDE levels as
compared with the lowest decile was 0.38 (95 per-
cent confidence interval, 0.13 to 1.09); for PCBs the
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risk was 0.44 (95 percent confidence interval, 0.15
to 1.29). Even among women with high levels of
both DDE and PCBs, there was still no evidence of
a positive association. As compared with women
wha were in the lowest quintiles of both DDE and
PCBs, women in the highest quintiles were at non-
significantly lower risk of breast cancer (multivariate
reladve risk=0.43; 95 percent confidence interval,

0.13 to 1.44).

Among 48 premenopausal case patencs and 53

| conols with values for DDE, the median level was

3.72 ppb among case patenss and 3.30 ppb among
controls (P=0.95). For PCBs the median was 3.91
ppb among 47 premenopausal case patients and 4.11

Pppd among 51 premenopausal controls (P=0.54).
. The results for pos
- the overall results. The a

mdpcnmnmm.hummummnuu& : tween DDE, PCBs, and breast cancer was similer

usal women were similar to
of an assodiation be-

within strata of age, age at menarche, age at birth of
first child, number of children, and history of lac-
tation. -
DISCUSSION
In this prospective study, we did not observe any

- evidence of an increased risk of breast cancer among

women with relatively high levels of plasma DDE or
PCBs. Most of the relative risks we observed for
higher levels of exposure were lcss than 1, and the
upper bounds of the 95 percent confidence intervals
generally excluded all but small increases in risk.
Moreover, women with high levels of both DDE and’
PCRBs were not at higher risk than women with the
lowest levels of these compounds.

‘The hypothesis that environmental organochlorine
contaminants cause breast cancer is based largely on
indirect evidence. Some but not all studies have.
shown that DDE and PCBs act as estrogens in viwo
and in animals. Indeed, some PCB congeners and or-
ganochlorines, such as 2,3,7,8-temachlorodibenzo-
g-dioxin, have antiestrogenic activity. In general, .
these compounds are very weak estrogens in in vioo-

to achieve equivalent estrogenic activity.® On the ba-

. sis of these in vitro assays, it has been estimated thac
. humans are exposed to natunlly occurring estrogen-

ic compounds in our diet in amounts that are many
orders of magnitude higher than those of environ-
mental organochlorine estrogens.?? Nevertheless, giv-
en that organochlorines are fat soluble, persist in ad-
ipose dssue, and are excreted in breast milk,?® it may
be thae ductal and other cells in the breast are ex-
posed to these compounds over a period of many
decades. Such prolonged exposure may counterbal-
ance the low estrogenic potency of organochlorines.
Because they are highly lipophilic and metaboli-
cally resistant, DDE and PCBs undergo lifelong se-
questration in human adipose tissue. Blood levels of
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TASLE 3. RELATIVE RisK OF BREAST CANCER ACCORDING TO QUINTILE OF PLuma DDE
AND PCB LeVers At BASE Line v THE Nussss' HealTn Stupy, 1989 To 1992,

Quemes 7. GuUINTE 2,
<278 >2.78-4.54
VAMANS pob or OOE opb or ODE
Ne. of case pasicars 8] 4
No. of controls 47 45
Relative risk
Marched - 1.0¢ 0.88
. (95% C1)¢ {0.52-1.50)
; ‘Multiveriase 1.0% Q.80
(95% CI)$ (0.45-1.43)
Qumna 1, Quamis 2,
%388 ' >iss4nm
2ok os PCEs peb or PCRy
No. of case parizos 64 40
No. of cantrols - 46 48 .
Relative risk
Matched 1.03 0.57
(98% Clyt (0.31-1.06)
Mulcivariace 1.0 0.6 ’
{95n )8

Qunetns &,
>9.48

Quaimae S,  Quivmt 4,
>454-628 >8.26-3.48

P Vaus

096 or DOE  ppb or DOE peb or ODE son Tagwe

e
47

43
47

35
49

{0.33-120) (025-1.06) (026-1.10) (0.32-1.37)

Y 073 066 022
(0.31-0.99) (0.42-1.27) (0.36-122)
0.47 0.7¢ 0.72 0.47
(0.25-0.90) (0.40-1.36) (0.37-1.40)
Quwmsed. Quwmsde Quorma 8.
>4.28-6.12 >8.12-831 >831
£pb or PTBs ppb or PCEs ppd o PCRs
39 41 46
48 45 48
0.54 0.58 089 0.26
(029-].00) (0.29-1,085) (0.31-1.12)
0.52 0.34 0.66 047

*The plasma lewels of DDE and PCBs were measured aftar sdjustment for plasma choleswerol coa

cenmtions. CI denotes confidance ineeeval. -

$Cane paticnrs and controls were masched for yesr of birth, menopausal sealus, monch ia which
bluod aample was rerumed, time of day bluod @mpic was drswn, fasting stacus at blood sampling,
and for postmienopausal women, posaneaopeusdl hormene use.

$This was the reference group.

control Sor mawching variables, cenditonal logistic. mgression analyses were adjusred for ¢

$After
history of breast cancer in 3 mother or sister, 3 history of

breast disease age at menarche (<11

benign
years, 11 w0 14, and ®185), number of children and age & birth of firse ¢hild (nullipaows, ] T
2 children and ags €24 at firt birh, 1 10 2 children and age >34 it Amt binth, 23 children and
age @24 at Arst birth, and »3 children and age >24 at fisg birth), dunation of lactatioa (0, 1 o
6 montha, and >6 months), and body-maxs index (<31, 21 t0 24.9, 25 w0 29.9, and 330).

these compounds are among the most stable biolog-
ic markers of exposure known. In blood samples col-
lected before and after reatment for breast cancer
(an average of 56 days apart), the r values for the lip-
id-adjusted correlations between the first and sec-

ond samples were 0.99 for DDE and 0.96 for

PCBs.3* Among 31 healthy women who provided
rwo blood samples two months apare, the ¢ values
were 0.96 for DDE and 0.89 for PCBs.® The half.
life of plasma DDE is approximately 10 years (Wolff
M, Toniolo P: unpublished data). Among workees
with occupational exposure to organochlorines, the
length of time that highly chlorinated PCBs persist
in the body varies widely; the most long-lived con-
geners have half-lives of 7 to 30 years.# These data,
and the consistent correlation of DDE and PCBs
with age, suggest that the blocod levels of DDE and
PCBs we measured reflect exposure that occusrred
over 3 period of many years.

Epidemiclogic data regarding possible relations of
organochlorines with breast cancer are limited. Sever.
al small case~cantrol studies reported higher levels of

DDE 4 or PCBs!$ among case patents than controls.
A recent European case—control srudy (264 case pa-
ticnts) reparted a significant inverse twend berween
levels of adipose DDE and the risk of breast cancer;
data on PCBs were not available.”? In a prospective
study of 14,290 women in New York? levels in se-
rum were compared in 58 women given a diagnosis
of breast cancer within one to six monchs after blood
collection in 1985 to 1991 and 171 conaols. The ad-
justed reladve risk for the highest quindle of DDE as
compared with the lowest was 3.68 (95 percent con-
fidence interval, 1.10 to 13.50); for PCBs the risk was
4.35 (95 percent confidence interval, 0.92 to 20.47).
In che largest prospective study to date, Krieger et
al.? examined serumn from 150 case patients seleceed
from a cohort of 57,040 San Francisco Bay area wom.
en who had provided blood betveen 1964 and 1971.
Little association was scen between organochlorine
levels and the risk of breast cancer. :

. A strength of the three available prospective stud-
ies (including this study) is that che analyses of DDE
and PCBs were all performed in the same laboratory;
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- neither laboratory technique nor a variadon in accu-

racy is likely to account for differences in findings.
The levels of DDE we observed in this study among
women who provided blood samples in 1989 or
1990 were similar to those observed in samples ob-

" tained in 1985 to 1991 from New York women,!s

but the median was six times lower than the medians
for women in the San Francisco Bay area in the late
'1960s.? This finding is compatible with the long-
term decline in DDE levels since the compound was

banned in 1972 and suggests that there is no relation

‘with breast cancer at either the levels currendy pre-
vailing or the higher levels that were present when
DDT was still being used. The PCB levels we ob-
‘served were similar to those observed in both of the
previous prospective studics, underlining the persist-
ence of these compounds in-dur environment even
after production ceased in 1977,

- Although we cannot exclude the possibility that
exposure- in utero or Juring childhood could in-

" crease the risk of breast cancer decades later, because

DDT and PCBs were inuodiicad into the environ-
meat largely in the 1940s ind 1950s, ex very
early in life could not have accounted for most of
the increase in the incidence of breast cancer over
the past several decades, which has been greatest

'in: posemenopausal women who were already adulcs

when the compounds wei: being most widely used.
The absence of an asseciacion with DDE ind PCBs
does not rule out the possibility that other pesticides
and environmental contaminants may be associated
with breast cancer. There are good ecologic reasons
to avoid the release of DDT and PCBs into our cn-
vironment, but on the basis of our results the use of

these compounds does not explain the high and in-

creasing rates of breast cancer.
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D

Edstorials

XENOESTROGENS AND BREAST
CANCER ' _

HEMOPHOBIA, the unreasonable fear of chem-

icals, is a common public reaction to scieatific or
media reports suggesting thac expasure to various
environmental contaminants may pose a threat to
health. The specter of cancer, birth defects, and
irreversible effects on infants and childrea invari-
ably scares people and leads to demands for action.
During the past five to six years, there has been

e .

(10th percentile) to 19.1 ng per milliliter (90th
percentile). The auchors concluded that “these find-
ings suggest that environmental contamination with
organochlorine residues may be an important etio-
logic facror in breast cancer™ and that “the implica-
tions are far-reaching for public health intervention
worldwide.™ '

Previous scudies included relatively small aumbers
of patients with breast cancer, and the correlations
with organochlorine levels were variable. The corre-
ladons reported between DDE levels and breast can-
cer attracted national media coverage and captribut-
ed to the belief that exposure to industrially derived

' xenoestrogens was a risk factor for breast cancer in

~ widespread scientific debate and media coverage

concerning a new potential threat to human health
— cnvironmental exposure to chemicals with <ndo-

crinologic activity. Attention has focused primarily
an the weakly estrogenic organochlorine polluiants,

including commeraally produced cheiiicals such -
as polychlorinated biphenyls (PCBs), the pestiside
2,2-bis{p-chlorophenyl)-1,1,1-wichloroethane (IXDVT),

and its stable breakdown product  1,1-dichloro-

and DDE are persistent environmental contaminants

- 2,2-bis{p-chlorophenyl)ethylene (DDE). Both PCBs .

that have been identified throughout the global ec-

osystem, including in fish, wildlife, and human tis-
sue, bload, and milk. Some have suggested that ore
ganochlorine xcnoestrogens and related compounds
conuribute to the increased incidence of breast can-
cer in women, a worldwide decrease in sperm counts
and male reproductive capacity, and neurodevelop-
mental deficits in children.t?

Specific compounds have been linked to various
health problems, including cancer, as a result of oc-
cupational cxposurc to high levels of these chemi-
cals; however, scicatific evidence of adverse effects of
low-lcvel environmental exposure to chemicals is dif-
ficulr to obtain and validate. In order to link envi-
ronmental exposure to a toxic or carcinogenic effect
there must be correlations between the level of
exposure and the magnitude or incidence of the re-
sponse, consistent resuls from several studigs, bio-
logic plausibility based on results of studies in labo-

ratory animals, and if possible, evidence based on. :

hi% leve)s of exposure in humans,
1993, Wo

and coworkens! analyzed DDE and

PCB lcvels in scrum samples from $8 women in

whom breast cancer was diagnosed within six monchs |

after enrollment in the New York University Women's

- Healch Srudy. In this nested case—~control study, the |
i ter extensive analysis, the authors concluded that their -

mean (=SD) DDE aad PCB levels were 11.0%9.1
and 8.024.1 ng per millilicer, respectively, in pa-
tients with breast cancer and 7.7%6.8 and 6.7=2.9
ng per millilicer in controls. Further analysis showed
a fourfold increase in the risk of breast cancer as
DDE levels increased from 2.0 ng per milliliter

- women.® This hypothesis is one reason thac Con-

gress recommended chac the National Cancer Insti-
tuce initiate scudies of clusters of breast cancer on
Long Island and in the Northeast.

Although the degree of exposure to estrogens
over a lifetime is known to be a risk factor for breast
<ancer, the biologic plausibility of the xenoestrogen
hypothesis can be criticized an several couns. ¥ Most
of the organochlorine pollutants, including PCBs
and DDT or DDE, are only weakly estrogenic, and
these compounds can both exaccrbate and protect
against mammary cancer in laboratory animals. High
levels of exposure tv DDT have not previously been
associated with an increased risk of breast cancer,
and there is no increasc in the risk of breast cancer
among women who are exposed to relatively high
levels of PCBs at work.! Morcover, the incidence of
breast cancer has increased in industrialized coun-
tries over the past 20 years, but the emvironmental
levels of most organochlorine contaminants have
decreased as a consequence of strict regulations re-
garding their use and disposal. In addition, the average
diet conrains very low concentrations of antiestrogenic
organochlorine compounds, such as 2,3,7.8-tetra-
chlorodibenzo-p-dioxin (dioxin), and higher levels of
naturally occurring estrogenic and antiestrogenic
compounds, which are abundant in fruirs, nuts, and
vegerables. '

In this issue of the Jowrnal, Hunter and coworkers®
repoit ont blood levels of DDE and PCBs in women
with breast cancer and matched controls from the
Nurses’ Health Study, which includes 121,700 wom-
en from 11 states. The mean (£SD) level of DDE was
6.01x4.56 ng per milliliter in 236 women with
breast cancer and 6.97=5.99 ng per milliliter in their
matched controls, and the mean level of PCBs was
5.08=2.51 ng per millilicer in 230 women with breast
cancer and 5.16x2.26 ng per milliliter in controls. Af-

“dara do not support the hypothesis that exposure to
DDT and PCBs increases the risk of breast cancer.”
Krieger and coworkers'? used 1 nested case—con-
trol design to study secum DDE and PCB levels in
150 paticnty with breast cancer (SO white, 50 black,
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" and P
.” A recent European study'! compared DDE levels.
in adipose tissue in 265 postmecnopausal women

" thar che study “does not support
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and 50 Asian women) from the San Francisco Bay
area, another high-risk area for breast cancer, and
matched controls. Serum levels of DDE and PCBs
were not significantly different in the two groups,
and the investigators concluded that their daca “did
not support the hypothesis that exposure to DDE
ggso increases the risk of breast cancer.”

with breast cancer and 34) controls from centers in
Germany, the Netherlands, Northern Ireland, and
Spain. The mean DDE levels were 1.35 ug per gram
of tissue in paticnts with breast cancer and 1.5 ug
per gram in the contrals. Again, the canclusion was
the hypothesis that
DDE increases risk of breast cancer in pustmeno-
pausal women in Europe.®
~ Serum or adipose-tissuc levels of DDE are rela-
dvely low in North American and Europcan women
because DDT has been banned for :iver 20 years.
This has not been the case in all courries. In Mex-
ico DDT is still used as an insecticide, and environ-
mental levels of DDE are higher than in the United
States. A recent study'? reported that mean scrum
levels of DDE in 141 padents with breast cancer
from chree referral hospitals in Mexico City and
141 age-martched controls were 562.48=676.18 and
505.46%567.22 parts per billion, respectively. These
values are not significantly differene, and the investi-
garors concluded that the findings “do not lend sup-
port to the hypothesis that DDT is causally related
to breast cancer at body burden levels found in our
study population.” '
Robbins and coworkers'? recently showed that the
high incidence of breast cancer in women from the
San Francisco Bay area can be accounted for by
known risk factors, including parity, age at firse full-
term pregnancy, months of breast-feeding, age at
menopause, age at menarche, and alcohol consump-
tion. It is possible that the confirmed clusters of

" breast cancer on Long Island and in other regions

of the Northeast!* may also be explained by known
risk factors. The resulis of Hunter et al.? along with
those of other recent studies!®? should reassure the
public that weakly estrogenic organochlorine com-
pounds such as PCBs, DDT, and DDE are not a
cause of breast cancer. The public has a right to be
responsibly informed about both confirmed and hy-
pothesized threats o bealth, particularly from envi-
ronmental cxposure. However, it is incumbent on
scientists, the media, legislators, and regulators tw
distinguish between scientific evidence and hypoth.
esis, and not to allow a “paparazzi science™ approach
to these problems.

Sterrgn M. SAFE, D.Pr.
Texas ARM University

Collcge Sution, TX 77843-4466
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LIMITING THERAPY FOBR LIMITED -
CHILDHOOD NON-HODGKIN'S
LYMPHOMA : '

DURI’.\‘G the fiest half of this censury, surgery
and radiacion were the only effective treatments
for cancer, and cure was possible only in patients
with localized disease. The introduction of chemo-
therapy in the late 1940s has had a disappointingly
limirted effect on overall cancer mortalicy rates but a
dramatcic cffect on mortality rates for specific can-
cers. In children with lymphomas, for example, the
expectancy of cure is excellent. Several chemothera-
pY protocols now offer a chance of permanent erad-
ication of the discase in 80 to 90 percent of patients,
depending on the histologic subtype.+ This re-
markable result has not been achieved without cast
or without a certain reluctance to abandon the treat-
ments that once oflered the only chance of survival,
In Hodgkin's discase, for example, the addition of
chemotherapy to radiation therapy has been assodi-
ated with both excellent survival rates and 3 high fre-
quency of sccondary cffects, including heart disease -
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