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Re: You Say Tomato and |
Say Tomahto: Getting a Handle
on Pronouncing Apoptosis

| am writing about the item in the
News section 1) in which Bob Kuska
attempted to lay to rest the controvers
over the pronunciation of “apoptosis.’
Although it is true that a proper nam
can be pronounced any way at all (e.(
Tagliaferro is often pronounced “Tol-
liv-er”), there are rules for Greek pro
nunciation and they do not include s
lencing the “p” in “pt” when it occurs
in the middle of the word. Following the
author’'s recommendation, helicopte
would be ‘“hel-i-cot-er,” proptosis
would be “prot-osis,” and lepidoptera
would be “lep-i-dot-era.” With all due
respect to Kerr et al.2), it would not

seem necessary to change the rules q{

Greek pronunciation simply to accom
modate the process they observed.
the way, pathologists have been reca
nizing this process for many years o

light microscopic examination, but they

called it “karyorrhexis” from karyon
for nucleus or nut and rhexis, a breakin

A new word to describe the process may
not have been necessary in the first

place; making up new rules for pro
nouncing it seems even less justified.

DaN L. LoNGo
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Re: Second Cancers After
_ Adjuvant Tamoxifen Therapy
- for Breast Cancer

Curtis et al. {) used the Surveillance
Epidemiology, and End Results (SEER
Program data to evaluate the impact
tamoxifen therapy on the incidence ¢
second primary tumors by comparin
the rates of these tumors in patients wi
breast cancer who did and did not r
ceive “hormonal therapy” as part of

However, other hormones and steroi
i (which often accompany chemotherap
J-are also included as hormonal therapy
the SEER data. Realizing these limit:
tions, Curtis et al. 1) restricted their
"~ analyses to patients with breast cang
for whom the registry statement of ho
mone use would most likely represe
* tamoxifen use, i.e., women 50 years
age or older who had not received ch
motherapy. We sought to determine
these restrictions improved the sensiti
ity and specificity of the SEER-recorde
ormonal therapy in identifying patient
~ with breast cancer who received tamox
BYen by comparing SEER-recorded ho
Ymonal therapy with independently ob
Ntained data on tamoxifen use.
We compared hormonal therapy r¢
corded in the western Washington con
g'ponent of the SEER program (the Cal
cer Surveillance System [CSS]) to da
Slon the same women collected in a pop
" lation-based study of second prima
cancer following a diagnosis of brea
cancer between 1978 and 199) (the
“Tamoxifen Study”). The 860 women
from the Tamoxifen Study were fol

6-155 months) through inpatient an
I receipt of adjuvant therapy. Tamoxife
given as a first-course therapy an
tamoxifen given for a subsequent dia
nosis of a recurrence but prior to an
second primary cancer diagnosis we
recorded separately. Information o
tamoxifen therapy from the Tamoxife
Study is used as the standard agai
nwhich information from the CSS regis
. try is compared.

The CSS registry recorded that 13

(16.2%) women received hormone

)
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Ytheir first course of cancer therapy.

lowed for a median of 36 months (range

90.5% specific in identifying thos¢
women who received tamoxifen as

50 years of age or more who did n
receive chemotherapy increased t
specificity but had little impact on the

oflower still when we added the wome
f who received tamoxifen therapy for
g diagnosis of a recurrence but prior to
thsecond primary cancer diagnosis (infg
o-mation not routinely collected by SEE
registries).

These results imply that only 409
160% of patients with breast cancer wi
y)use tamoxifen are identified by usin
inhormonal therapy from the SEER regi
a-tries as a proxy for tamoxifen therap

This low sensitivity would have had bu
en modest impact on the results of t
- study by Curtis et al.1) since the num-
ntber of tamoxifen users falsely labeled
ofnonusers was small relative to the nu
e-ber of true nonusers because of the re
if tively low prevalence of tamoxifen us
V-(16.4%) during the study time perio
d (1980 through 1992). Use of hormon
s therapy as a surrogate for tamoxife
i-therapy among women diagnosed w
r-breast cancer today, when tamoxifen
- widely used, will lead to a larger absc

lute number of misclassified individual
2-and thus a larger reduction of the aca
n-racy of SEER data to assess the con
n-quences of taking this drug.
ta
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ndmade available for analysis.
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first course of therapy (Table 1). Re
stricting the analysis to the 460 wome

low sensitivity. The sensitivity was

(2) Cook LS, Weiss NS, Schwartz SM, White E,

based study of tamoxifen therapy and subs
guent ovarian, endometrial, and breast can-
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Response

We appreciate the insights provide
by Cook et al. on the sensitivity an
specificity of the hormone treatmen
classification in the SEER Program
which we used as a surrogate to identi
patients with breast cancer initially
treated with tamoxifen 1). Although
caution may be needed in generalizin
results from one SEER registry to th
entire SEER Program, the data provide
by Cook et al. suggest that the sensiti
ity of SEER-recorded hormonal therap
in identifying tamoxifen users is likely,
to be less than 60%, whereas the spe
ficity is high at 99%. The sensitivity of
the hormone therapy data is of less
importance in our study, which was pri
marily intended to evaluate second ca
cer risk among women who receive
tamoxifen. This group was assumed
be a random sample of the entire grou
of patients with breast cancer initially
treated with tamoxifen. Thus, the pre
dictive value (or true positive rate) of th
SEER hormone therapy variable in ider
tifying tamoxifen users is especially im
portant. Assuming that data from Tabl
1in Cook et al. are representative of th
entire SEER Program, we estimate th
90% [34/(34 + 4)] of the patients with
breast cancer in our “tamoxifen” groug
(no chemotherapy, age50 years, 1980

as tamoxifen users, and that an es
F'mated 90% [380/(380 + 42)] of the pa
tients in our “no/unknown tamoxifen”
-group were correctly classified a
1nontamoxifen users. Thus, our concl
sions that tamoxifen is linked with a re
duction in contralateral breast cancer,
increase in risk of uterine corpus cance
gbut no significant elevation in incidenc
j of digestive system cancers are n
t shaken. Of course, the statistical pow
,of the comparison between the tw
fytreatment groups would be improved
all users could be correctly classified.
Cook et al. suggest also that th
gwider use of tamoxifen in current brea;
e cancer treatment regimens may lead tc
sdarger absolute number of misclassifie
v-individuals and thus a larger reductio
yin the accuracy of SEER data to asse
tamoxifen-related late effects. Howeve
cidata from the SEER Patterns of Cal
Study covering the period 1987 throug
erl991 show that the predictive rate ¢
- SEER-recorded hormonal therapy f¢
ndidentifying tamoxifen users remain
d high in the early 1990s. Among patient
towith breast cancer who were recorded
IPSEER as initially treated with hormone
during 1990 through 1991, 93% wer
- found to have received adjuvant tamox
e fen (Hankey B, Harlan L: personal com
n-munication). While we agree that mis
- classification in the ‘‘no/unknown
etamoxifen” group is likely to be sub-
estantial in the more recent SEER da

second cancer rate in the tamoxife

ing: 1) SEER general population canc

through 1992) were correctly classifie

Table 1. Comparison of hormonal therapy recorded in the Cancer Surveillance System (CSS) with tamoxifen therapy recorded in the Tamoxifen
among women diagnosed with stage |, Il, or Il breast cancer between 1978 and 1990: King, Pirece, and Snohomish counties, Washington

atlternative comparison groups exist. TheBranch, Division of Cancer Epidemiology and G

group can be compared with the follow-

titates among patients with breast ca
- treated during a period when adjuv
tamoxifen was infrequently used (197
s through 1979). Thus, we believe that t
u-SEER registry database should remai
- valuable resource for assessing sec
arcancer risks following tamoxifen trea
3r,ment, especially among long-term sur
o VOrs, as it has been for second can
otrisk following radiotherapy and chemc
ertherapy 2-4).
0
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Tamoxifen users:*
hormonal therapy per CSS

Sensitivity:
% tamoxifen

Tamoxifen nonusers:*
hormonal therapy per CSS

Specificity:
% tamoxifen

Yes, No, users identified Yes, No, nonusers identified
Type of tamoxifen therapy No. No. in CSS No. No. in CSS
Tamoxifen as initial breast
cancer therapy
All women 68 a7 59.1 71 674 90.5
Women aged=50 y who did 34 24 58.6 4 398 99.0
not receive chemotherapy
Tamoxifen as initial breast
cancer therapy or for a
breast cancer recurrence:
Women aged=50 y who did 34 42 44.7 4 380 99.0

not receive chemotherapy

*On the basis of the results of the Tamoxifen
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National Institutes of Health, Executive Plaz
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Re: Randomized Trial of Two
Versus Five Years of Adjuvant
Tamoxifen for Postmenopausal
Early Stage Breast Cancer

The Swedish Breast Cancer Coopera:

tive Group () concludes that 5 years 0
adjuvant tamoxifen is more beneficiz

than 2 years in postmenopausal women

with early stage, invasive breast canc
in the subgroup of patients who wer
estrogen receptor (ER) positive. How
ever, there are several issues that ar
that we would like to highlight.

The authors provide an estimate
the trial size based oa = 0.01 (two-
sided) and a power of 80%. This speg
fication required the observation of 63
“any first events.” Despite this, a sta
tistically significant survival benefit is
claimed P = .03), implying the use of
a = 0.05 here (and elsewhere) and
analysis based on only 464 deattl
[Table 2 in @)] [Table 3 in (1) deaths
total 413]. Thus, with so few deaths ok
served, it is far too early to draw firm
conclusions about survival, especially :
results at 10 years are quoted. For €
ample, an absolute survival benefit ¢
6% is claimed at 10 years for patien
who had 5 years of adjuvant tamoxife
compared with those who had 2 years
adjuvant tamoxifen, but a confidence ir
terval will, almost certainly, include the
possibility of 0% benefit. In any event
such a statement is conditional on beir
recurrence free after 2 years of thera
and therefore should be adjusted for th
probability of surviving those years

Such a calculation may be affected by an

imbalance in patient numbers (61 few
patients who had 5 years of adjuva
tamoxifen compared with those who ha
2 years of adjuvant therapy) from thos
centers that randomized from the start
therapy, and therefore it is essential

report the pattern of recurrences/deaﬁhNotes

in this period.

Similarly, a subgroup analysis with Affiliations of authors:D. Machin, National
Medical Research Council Clinical Trials and Epi-

respect to distant metastases only 3
pears to establish: “Five years of adju
vant tamoxifen is more beneficial than

a with estrogen receptor-positive. .

which tests for the interaction betwee
treatment and ER status, is based

only 338 events dee also beloyv An

additional concern here is that ER stat
is unknown for 23% of the women. A
more appropriate analysis, and esp
cially Fig. 3 [in (1)], would include the
third group of unknown ERs. This will
be composed of ER-negative and EF
positive patients in unknown propor
tions and therefore behave in a mann
somewhere between the pure EF

f
1

D =

rnegative and ER-positive groups. Th
group, which appears to contain relz
etively few patients with distant metasta
“sis (5% against 15% ER negative ar

e

fute aspects of the ER analysis reporte
In addition, it has been pointed out b
_ Gelman et al. ) that an analysis of any
I“first events, as described in Table 2 [
0 (2)], is based on an incorrect assumptic
that these events are all independent
each other. They “. .. propose a solt
tion to the problem of analyzing loca
Afailure, which uses a two-step proce
1Sdure: first analyzing time to first failure
(in any site) and then analyzing the di
- tribution of sites of first failure.” It
would be of some interest whether sug
asan analysis would have major impact @
Xthe conclusions concerning distant m
f tastasis.
S
n clusions may be inferred from which, &
ofbest, can be regarded as a very prelin
- nary report.
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breast cancer.” However, this analysis
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Our major concern is that firm cont
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,SResponse
Machin and Andersen raise three i

power, treatment interaction with estr
gen receptor (ER) status, and compet
R-risks.

We observed that the benefit with th
emore prolonged tamoxifen schedule a
R-peared to be restricted to those patie
swhose primary tumors were classified
1-ER positive. Information on ER statu

dof the participating trial centers, bu

such information was still available i
d87% of all included patients. In ou
y opinion, the ER-unknown subgroup cal

not contribute useful information abol
nthe treatment interaction with ER. Th
)NER content could possibly be assayed
ofome of these patients by use of methc
I-based on paraffin blocks. Howeve

2-there would be a possibility of systen
atic differences in the extent of miscla
5-sification between the subgroups. In a
dition, the potential extra number ¢
chevents is small, which implies that th
noverall results and conclusions cann
e-be expected to be materially different
Machin and Andersen raise the iss
of competing risks in the analysis of th
1t distribution of first events in the twc
nitreatment groups. We have done an
ses along the lines suggested by Gel
et al. (1). However, this approach re
sulted only in minor differences in term
of the relative hazard for the studied e
points. In recent years, new statistic
methods have been developed that p
p.mit a more detailed analysis of potenti
f problems related to competing risk
'y_(2,3). In future publications of this trial
6we aim to include such analyses.
n
statistical power. The primary end poi
nin the trial was recurrence-free surviva
with first events defined as locoregion
recurrence, distant metastasis, contra
eral breast cancer, or death. This is
fairly standard method in randomize
S_trials of adjuvant therapy in early stag
i Preast cancer. It is self-evident that t
-rjpower calculation for “any first event”

years in the treatment of ... wome

N sity Hospital, Denmark.
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events. However, in our analysis, thereReferences ported this theory. We conducted |a
was a statistically significant difference population-based cohort study to ana-
between the treatment groups, both jn(l) Geélman R, Gelber R, Henderson IC, Coleman |y, e the risk of developing primary co

. CN, Harris JR. Improved methodology fo . . .
terms of any first event and death, al- analyzing local and distant recurrence. J ciin lorectal cancer among patients with dia-
n

though the 95% confidence interval far  oncol 1990:8:548-55. betes mellitus. The methodology used
the survival benefit obviously was (2) Kramar A, Pejovic MH, Chassagne D. A this study has been described elsewhere
wider. Our results were recently sup-  method of analysis taking into account com- (9), In brief, 153852 patients who had

ported by the first publication of a Can- pitsitri‘seec";:tﬁ;nggu‘;a‘fiﬁgvc?nthifr;é‘i’:t{ogffi' diabetes mellitus as a hospital discharge
cer Research Campaign (CRC) trial that Servical Can'zer_ Stat Med 1937_6:785_94_ diagnosis in Sweden from 1965 to 1983

also compared 5 with 2 years of adju-(3) Arriagada R, Rutquist LE, Kramar A, Johans- Were followed-up through 1989 by link
vant tamoxifen. That trial showed haz- son H. Competing risks determining event- ages of nationwide registries. We ex-
ard rates similar to ours, although thejr  free survival in early breast cancer. Br J Can- cluded the first year of follow-up from
confidence intervals were wider due to _ Cer 1992,66:951-7. all analyses to minimize the impact of

4) Preliminary results from the Cancer Research . . . L
fewer events4). @ Campaignytrial evaluating tamoxifen duratio selection bias. Standardized incidence

From the Swedish Breast Cancer CO- i women aged fifty years or older with breast Fatios (SIRs) and standardized mortality
operative Group and CRC, results have cancer. Current Trials Working Party of the ratios (SMRs) and 95% confidence in-
now been published based on a total of Cancer Research Campaign Breast Cancetervals (Cls) were computed based on

about 6500 randomly assigned patients, Iggfger"“p' J Natl Cancer Inst 1996:88: nationwide colorectal cancer rates. In-

with 1000 first events and 700 deaths formation was not available to classify
showing that 5 years of adjuvant Note diabetes by type, i.e., insulin-dependent
tamoxifen reduces the risk of disease re- _ diabetes mellitus (IDDM) versus
currence by about one fifth and the riskphcg"isr’or.‘de”ce toLars E. Rutqvist, M.D., |\ ppy,

. .D., Karolinska Hospital, Oncologic Centre, Ra- . ..
of death by 11%-18% compared With giymhemmet, S-104 01, Stockholm, Sweden. For colon cancer, an increased inci-
only 2 years of tamoxifen. This illus+ dence was observed in the cohort (SIR

trates that there is now fairly solid sta = 1.39; 95% Cl= 1.31-1.49), with a
tistical evidence for the benefit with the pighetes Mellitus and Risk of s!ightly higher excess ris!< for right
:‘nore prolonged treatment. However, Large Bowel Cancer sided cancers compared with cancers of
onger follow-up and more events are the transverse or left parts of the colan.
obviously necessary to permit in-depth The SIRs did not differ significantly be
analyses of the effect of the more pr¢ High levels of serum triglycerides, tween sexes (Table 1). Among patients
longed schedule on, for instance, seconglasma glucose, insulin, and insulin re-enrolled in the cohort before age 40
cancer incidence and cause-specificsistance—characteristics of patientsyears (probably with IDDM), the SIR
mortality. with non-insulin-dependent diabeteswas 1.73 (95% Cl= 1.04-2.87). Sur-
mellitus (NIDDM)—have been hypoth- veillance bias probably does not explain
Lars E. RuTQVisT, on behalf of the | esized to increase the risk of colorectalthe excess incidence, since mortality
Swedish Breast Cancer Cooperativecancer {,2). However, epidemiologic| was also increased. The overall SMR for

Group | studies 8-8) have not consistently sup+ colon cancer was 1.63 among men (95%

>

—

Table 1. Standardized incidence ratios (SIRs) with 95% confidence intervals (Cls) for primary colon and rectal cancers during 1-24 completed years of
follow-up among patients with diabetes mellitus*

Men Women Both sexes
Cancer site Obs SIR 95% CI Obs SIR 95% CI Obs SIR 95% Gl
Code ICD-7
153 All colon sites 417 1.37 1.24-1.50 526 1.42 1.30-1.55 943 1.39 1.31{1.49
153.0 Cecum/ascending colon 172 1.66 1.42-1.93 210 1.48 1.28-1.69 382 1.55 1.40-1.72
153.1 Transverse colon 46 1.19 0.87-1.59 63 1.31 1.00-1.67 109 1.26 1.03-1.51
153.2 Descending colon 18 1.20 0.71-1.90 23 1.38 0.88-2.08 41 1.30 0.93-1.76
153.3 Sigmoid colon 134 1.30 1.09-1.54 140 1.30 1.09-1.53 274 1.30 1.15:1.46
154 Rectal cancer 294 1.36 1.21-1.52 198 1.10 0.95-1.26 492 1.24 1.13-1.35
Completed years of follow-up
Colon cancer
1-4 193 1.55 1.35-1.78 226 1.46 1.28-1.66 419 1.50 1.36-1.65
5-9 144 1.16 0.98-1.37 219 1.46 1.28-1.66 363 1.33 1.19-1.47
10-24 80 1.40 1.13-1.74 81 1.22 0.98-1.51 161 1.31 1.11-1.53
Rectal cancer
1-4 128 1.46 1.23-1.74 82 1.09 0.88-1.35 210 1.29 1.12-1.48
5-9 114 1.30 1.08-1.56 87 1.19 0.97-1.46 201 1.25 1.08-1.44
10-24 52 1.27 0.98-1.65 29 0.89 0.62-1.28 81 1.10 0.88-1.37

*Including only first primary cancers. Excluding cancer cases diagnosed incidentally at autopsy or diagnosed during the first year of follow-up.
TICD-7 = International Classification of Diseases, 7th Revision; Gb®bserved number of cases.
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Cl 1.48-1.79) and 1.51 amon
women (95% Cl= 1.38-1.64). For pa-
tients with no comorbidity (having dia
betes mellitus as their only hospital dis

charge diagnosis), the SMR was 1.2

(95% Cl = 1.08-1.53). The excess mot
tality persisted 10 or more years afte
enroliment in the cohort (SMR= 1.33;
95% Cl = 1.12-1.58).

For rectal cancer, the increased ing
dence was more evident among mg
(SIR = 1.36; 95% Cl= 1.21-1.52) than
among women (SIR= 1.10; 95% Cl=
0.95-1.26) (Table 1). Six cases occurre
among patients enrolled in the coho
before age 40 years (SIR 1.27; 95%
Cl = 0.46-2.77). The overall SMR wa:
1.61 among men (95% G 1.41-1.82)
and 1.36 (95% CI= 1.17-1.57) among
women. For patients with no comorbid
ity, the SMR was 0.98 (95% Ck 0.73-

1.29). The SMRs were significantly int

creased up to 10 years of follow-up bt
not afterwards (SMR= 1.17; 95% ClI
= 0.89-1.51).

For both colon and rectal cancer
there was no significant trend with th
duration of follow-up in either sex,
Thus, selection bias is an unlikely exple
nation for our findings. We found ng
appreciable differences in SIRs wheth
or not the patient was ever hospitalize
for complications of diabetes (i.e., nel
ropathy, nephropathy, or retinopathy

There was also no difference in risk be

tween patients born before 1900 (pro
ably NIDDM) or afterwards (data no
shown).

Our results support the hypothesis
a positive association between diabef
mellitus and colorectal cancer, but fu
ther studies are needed to assess whe
this association is because of diabetes
shared risk factors, such as obesit
body fat distribution, diet, or physical
inactivity.

ELISABETE WEIDERPASS
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Re: Reversal of Relation
Between Body Mass and
Endogenous Estrogen
Concentrations With
Menopausal Status

The brief communication by Po
tischman et al.X) in a recent issue of the
Journal refuted the argument based

wsanovular cycles to explain the reduce

: pausal women. The brief communic
tion also provides the data supportir
" the hypothesis that | formulate@,3)—
s that lean premenopausal women show
- higher serum estrogen concentratio
- than their overweight counterparts. P
I tischman et al. %) suggested, however
“that obesity is the cause of low serum
or€strogen levels in premenopausal wom-
en as a result of estradiol uptake by adi-
pocytes and the higher metabolic clear-
lh_eance rate in such women, whereas my
"hypothesis was that high estrogen levels
o are the cause of leanness in premeno-
s pausal women. This assumption is based
0:on the inverse relationship we demon-
strated 4) between body mass inde
'i_(BMI) and high-density lipoprotein
L;.(HDL)—cholesterol serum concentr:
s tions. HDL—cholesterol serum conce
trations parallel serum estrogen leve
over a woman’s life, with a progressiv
increase between menarche and me
pausal decreasé)( The stimulation of
hepatic lipoprotein lipase by estroge
(6) results in high HDL—cholesterol an
S low serum triglycerides, hence lo
BMI. This metabolic link suggests tha
leanness in premenopausal women
due to high estrogen levels, a risk fact
for breast cancer. This mechanism da
e-not prejudge the origin of hyperestrg
; genemia, although elevated insulin-lik
' growth factor (IGF)-1 levels appear
" be an essential factor. Increased levels
" of IGF-1 result from an elevated secre-
- tion of growth hormone, possibly asso-
. ciated with an energy-rich diet durin
prepuberty and puberty. IGF-1, a growth
factor in itself, is also capable of inhib-
«t iting hepatic synthesis of sex hormonge-
i- binding globulin (SHBG), leading t
f higher levels of estrogens unbound [to
MSHBG and of up-regulating steroid hor-
mone synthesis. The latter effect might
result in a chronic hormone dysregula-
tion (7), known as “functional ovaria
hyperandrogenism,” further aggrav
ing the primary effect of IGF-1.
Obesity in postmenopausal women|i
generally considered to be the cause
extragonadal estrogen synthesis. Ho
ever, not only is the estrogen hepa
metabolism different, but also the seru
concentrations are much lower than
premenopausal women, reducing t
orpossibility of secondary activation @
dhepatic lipoprotein lipase. These low €

x

~

r

and/or plasma glucose associated with ris

kerisk of breast cancer in obese premen
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oirogen levels raise the likelihood that
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is the estrogens themselves that mediate
the risk. Moreover, visceral/abdomina

obesity, the specific type of obesity de
scribed as a risk factor for breast cance
is associated with insulin resistance a
high levels of IGF-1 and testosteron
This global hormonal dysregulation ma

be the major effector of increased risk.

To discriminate between the mech
nism proposed by Potischman et dl) (
and the mechanism that | propose

larger studies designed to evaluate the
influence of BMI and especially the type
of fat distribution, as indicated by Po-

tischman et al. 1), should include the

measurement of insulin, serum lipids,

and lipoproteins and of estradiol in adi-
pocytes. Phenotyping of apolipoprote
E may be of interest, since an interactic

between visceral obesity and estrogen

replacement therapy has been obser
only in women with apolipoprotein E4
(Garry PJ: personal communication).

MARIETTE GERBER
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| Re: Breast Cancer Risk in

.- Rats Fed a Diet High in n-6
erPolyunsaturated Fatty Acids
dDuring Pregnancy

v

Y Hilakivi-Clarke et al. () reported
i_that consumption of a diet high in corn
oil (50% linoleic acid) during pregnancy

h’carcinogen-induced mammary tumor

possibly by increasing pregnancy levels

relevance to human breast cancer,

conclusions of this study are of consi
erable interest to those involved in the
study of nutritional carcinogenesis.
However, two aspects of this article co
cern the reader. First, the diet itself,

eHmugh isocaloric, differs significantly
not only with regard to total fat but also
to total fiber. In fact, there is a fourfold

n
n

ticularly in light of our recent article on
the role of fiber in carcinogen-induce
"rat mammary cancer2). Since fiber,
even a simple fiber such as purified cel-
glulose, can alter the enterohepatic rec
culation of estrogens, it may play a key
2 role in the effects noted. Second, tum
incidence is extremely low, not to men

a methodologic problem with either
er7,12-dimethylben#]anthracene admin-
Jistration or purity.

In light of the above considerations,
. the authors might well have more accu
i rately described their diets as “low-fat
e. high-fiber” and *high-fat/low-fiber”

rats. Carcinogenesis 1996;17:45-52.
Note
Correspondence toteonard A. Cohen, Ph.D.,

dex 5, France.
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d increases the risk in rats of developing

of circulating estrogens. Because of t edence Rodents efficiently regulate thei

difference in fiber intake between ani-
mals fed the high-fat versus low-fat di-
ets. This is not a minor difference, par-

tion the total tumor number, suggesting

and their tumor data as preliminary at,

Health Foundation, 1 Dana Rd., Valhalla, N
10595.

Response

We thank Dr. Cohen for his interes
in our work and for raising the issue ¢
fiber versus fat in affecting mammar
tumorigenesis. Two aspects of our pag
concerned Dr. Cohen: 1) the use of
ber to adjust the caloric content ¢
the high- and low-fat diets, and 2) th
‘low 7,12-dimethylbend]anthracene
(DMBA) induced mammary tumor inci

S

l%1a|ly caloric intake. If they are fed a die
“high in fat and calories compared with
€ diet low in fat and calories, their fee
" intake is significantly reduced. This i
I- particularly true during pregnancy. W
found that pregnant rats consume

0il/100 g feed (caloric density, 4.8 kca
g) and 32 g/day of a diet containing 5
corn 0il/100 g feed (caloric density, 3

take). The daily caloric intake is signifi
cantly higher (21%) in the low-fat grou
(122 kcal/day) than in the high-fat grou
(101 kcal/day) P<.001) (17% differ-
ence in daily caloric intake). Simila
findings have been reported by othe
(1) Reflecting the difference in daily ca
loric intake, the serum estradiol {Hev-
" els do not differ in pregnant rats kept @

d

n

olf

These findings may explain the failur
to observe a difference in circulating e
trogens in adult animals kept on the no
' isocaloric high- and low-fat diets. To er
“sure the same daily caloric intake,
fed pregnant rats isocaloric diets. Ti
high caloric density of the high-fat die

fiber to the diet. Thus, the high-fat diet
a high-fat/high-fiber diet, not a high-fa
low-fiber diet. Examples of how fibe
affects caloric density are given in Tab
1. Because fiber increases fecal exc
N tion of estrogens?), we expected the
ytserum E levels to be only moderatel
” different between the pregnant rats ke
on the isocaloric high-fat/high-fiber an
n low-fat/low-fiber diets. We found tha

'®or not, have a 30%-100% higher circ

ber content of the high-fat diet (whic

g/day of a diet containing 24.6 g corn

kcal/g) (34% difference in daily food int

nonisocaloric high- and low-fat diets.

is compensated for by adding noncalori

the high-fat-fed animals, either pregnant

lating E, content than the low-fat-fed
animals 8,4). Thus, despite the high fi

5t
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Table 1. Examples of the effect of dietary fat and fiber on caloric density

Nonisocaloric diets Isocaloric diets
High-fat Low-fat High-fat Low-fat

Dietary component g kcal g kcal g kcal g kcal
Fat, 9 kcal/g 20 180 5 45 20 180 5 45
Fiber, 0 kcal/g 5 0 5 0 25 0 7 0
Vitamins + minerals, 0 kcal/g 5 0 5 0 5 0 5 0
Carbohydrates + protein, 4 kcal/g 70 280 85 340 50 200 83 332

Total feed 100 100 100 100

Total calories 460 kcal 385  kcal 380 kcal 377 kcal

Caloric density 4.6 kcallg 3.85 kcallg 3.8 kcallg 3.8 kcal/g

ber content of the low-fat diet (which (4) Hilakivi-Clarke L, Cho E, Onojafe I. High-
would increase serumE we still detect fat diet induces aggressive behavior in male Re: Lung Cancer Risk From

PP : : mice and rats. Life Sci 1996;58:1653-60. . . .
Slgnlflcantly hlgher B levels in the rats (5) Russo J, Russo IH. Biological and molecular Residential Radon:

fed a high'fzt diet. bases of mammary carcinogenesis. Lab In-Meta-analysis of Eight
DMBA induces mammary tumors i vest 1987;57:112-37. ; ; ; ;

a substantial proportion of Sprague- (6) Hilakivi-Clarke L, Cho E, Raygada M, Ken- Epidemiologic Studies

Dawley rats. However, tumor incidence ney N. Alterations in mammary gland devel-

is dependent on several factors, the most ~ Pment following neonatal exposure to estra-
diol, transforming growth factor alpha, and

critical being the number of termina estrogen receptor antagonist ICl 182,780.| J A meta_analySlS of radon and Iung
end-buds (TEBs) in the mammary gland  cell Physiol 1997;170:279-89. cancer was recently presented by Lubin
(5). The number of TEBs is dependent, (7) Murrill WB, Brown NM, Zhang JX, Manzo- | and Boice {). Near the end of the re-
for example, on the age of the animal, lillo PA, Bames S, Lamartiniere CA. Pre1 sults section, data show that there was
parity, diet, and early estrogenic envi- pubertal genistein exposure suppressesng significant increase in lung cancer

. . mammary cancer and enhances gland differ- ;
- risk for nonsmokers. There were no sig-
ronment 6 7) Stressors, mCIUdmg han entiation in rats. Carcinogenesis 1996;17: g

dling, also reduce DMBA-induced 1451-7. 'nifi.ca.nt_trends in relative ris!< either.
mammary tumor promotion8}. In our | (&) Hilakivi-Clarke LA, Rowland J, Clarke R, This is important from a public health
hands, the DMBA-induced mammary Lippman ME. Psychosocial factors in the de- viewpoint because the major risk reduc-
tumor incidence has been consistenfly ~ Velopment and progression of breast cancertion activity for lung cancer is smoking

. . Breast Cancer Res Treat 1994;29:141-60. ; ; ; ;
low (9-11), probably reflecting differ-| (o) iilakivi-Clarke LA, Wright A. Lippman cessation. If there is no increased risk

ences in handling and diet. Indeed, were ~ ME. DMBA-induced mammary tumor for lung cancer among n_ons_mokers ex-
the incidence to be 80%-100%, we growth in rats exhibiting increased or de- POsed to radon, then scientists need to
could not detect a further increase. creased ability to cope with stress due tolook elsewhere for ways of reducing
Therefore, our tumor incidences are ap- &7V Postnatal handiing or antidepressantjung cancer in this group. This finding

_ . . treatment. Physiol Behav 1993;54:229-36. f ; ; A
e ) or nonsmokers is not mentioned again
propriate for the experimental design. (10) Hilakivi-Clarke L, Clarke R, Lippman ME. 98

Our results indicating that consump- Perinatal factors increase breast cancer risk!" thI-S paper and is not given much
tion of a high-fat diet during pregnanc Breast Cancer Res Treat 1994;31:273-84.| prominence.
increases mammary tumor incidence jn(11) Hilakivi-Clarke L. Maternal handling during An analysis focused on females
rats are very provocative. If the same  Pregnancy reduces DMBA-induced mam- would also appear to have considerable

—~t

=

=

mary tumorigenesis among female offspring. ; ;
results are true for humans, pregnant gy s cancer oress. ’ P9 merit. Females are more likely than
women should not consume a high-fat males to be at home longer and to be
diet exposed to a higher cumulative radon
et Note :
exposure. They also would be less likely
LEENA HiLAKIVI -CLARKE to be exposed to occupational carcino-
Correspondence toleena Hilakivi-Clarke, gens 2) The Finland-| study consists
Ph.D., Lombardi Cancer Center, Georgetown Uni- lely of males: if excluded. the overall
References i solely o S; ay
versity, Research Bldg., Rm. W405, 3970 Reser-g yin oo of this meta-analysis are no
. . . voir Rd., N.W., Washington, DC 20007-2197. L AR i X
(1) GuoF, JenKL. High-fat feeding during preg longer statistically significant [Fig. 4 ir

nancy and lactation affects offspring metab
lism in rats. Physiol Behav 1995;57:681-6.

(2)]. This approach of excluding males
in a subset analysis could be applied|to

(2) Aldercreutz H. Diet and sex hormone me- > .
tabolism. In: Rowland IR, editor. Nutrition, practically all of the studies.
toxicity, and cancer. Boca Raton (FL): CRC The studies cited were quite heterp-
Press, 1991:137-95. geneous, as mentioned by the authors.
(3) Hilakivi-Clarke L, Onojafe |, Raygada M,

) Why then were they combined to give|a
Cho E, Clarke R, Lippman M. Breast cancer . . 2 Th d
risk in rats fed a diet high in n-6 polyunsatut summary I’Islf estimate? These studies
rated fatty acids during pregnancy. J Natl were not designed to be comparable or
Cancer Inst 1996;88:1821-7. to be analyzed togetheB) and the au-
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thors do not provide adequate justifica-

tion for combining them.

The validity of the radon exposure
assessment is questionable in several
the individual studies, and, conse
quently, in the meta-analysis. A numbg
of radon estimates were obtained f
homes. Homes lacking valid radon e
posure assessment should be exclug
from a subset of the analysig)( Field

quality assurance/quality control (e.g.

duplicates, blanks, spikes, and plac

ment protocols) was not done in some

cases. Several studies used less tha
year’'s radon measurements, thus not :

counting for seasonal variability. Acr

counting for time on different floors is
missing, so that concentration x tim
cannot be calculatedt). Although Figs.
2 and 3 in () provide a quantitative es
timate of uncertainty for relative risk
(i.e., 95% confidence intervals), n
quantitative information on uncertaint
is provided concerning radon exposur

It is evident from review of the indi-
vidual case—control studies [Fig. 2 i
()] that dose—response trends genera
are not inverse; this is in contrast to th
inverse findings in more than one ec
logic study. This meta-analysis add
nothing new to this observation. At lea
one positive ecologic studys) has al-
ready pointed out likely confounding ef
fects, including urbanization.

It is recognized that future pooling o
data from ongoing studies will take
place. Such pooling should be restricte
to comparable studies and should pr

[published erratum appears in Health Phy
1993;64:333]. Health Phys 1992;63:503-9.
., (4) Neuberger JS. Radon exposure and lung ¢
I cer [letter]. N Engl J Med 1994;330:1685.
O(fS) Neuberger JS, Lynch CF, Kross BC, Fiel
P RW, Woolson RF. Residential radon exposu
and lung cancer: evidence of an urban factor
lowa. Health Phys 1994;66:263-9.

2l
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’_ment of Family Medicine), University of Kansa
Medical School, Kansas City.
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e

e | am writing in response to the criti-
cisms in the January 1997 issue of tf
Journal by Lubin and Boicel] and by
Samet 2) of my article “Test of the
0 Linear—No Threshold Theory of Radia
y tion Carcinogenesis for Inhaled Rada
e.Decay Products” §).

Lubin and Boice misinterpreted th
n purpose and design of my study, whic

Ihas implied in the title, was to test th

b-diation carcinogenesis. A universally a
scepted and time-honored procedure f
5t testing a scientific theory is to develop

mathematically to derive prediction

observations and then to make that co
f parison. In my paper it was shown, usin
> rigorous mathematics, that LNT predict
2dthat a plot of lung cancer rates in U.S

vide detailed documentation of compa-lence and other confounding factor

rability and validity before publication
in a scientific journal. Analysis shoulg
focus on female nonsmokers and shoy
include quantitative information on ra
don exposure uncertainty.

JoHN NEUBERGER
ACE ALLEN
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versus average radon exposure in thg

counties should have a positive slope
Id+0.20 per Bg/m; it was shown that this
- prediction is not in any way affected b
“the ecological fallacy.” It was then
shown that the plot of observational da
has a negative slope, —0.21 (x0.02) p
Bg/m?, a 20-standard-deviation discrey
ancy with the prediction of LNT. My
paper gives very extensive treatment
data uncertainties, of potential cor
founding factors (including elaborat
modeling), and of weaknesses in ec
logic studies, etc., and finally conclude
that LNT fails very badly in the low-
o-dose region of my test; therefore, LN
N should not be used in that region.

Lubin and Boice {) and Samet2)

ndlid not consider my test of LNT, which
s is what my article is all about, and in

i-
v

elinear—no threshold theory (LNT) of rar

- that can be compared with experimental

o-counties (corrected for smoking preva-

sterpret my plots of county-average da
as risks to individuals, despite my ca
"tion against such an interpretation b
4 cause it is logically invalidated by th
eecological fallacy. In fact, Fig. 3 of the
inLubin and Boice article 1), a plot of
their data on relative risk versus radc
exposure to an individuat, shows what
they identify as my results as a straig
line extending to 340 Bq/f at which
point there is a large discrepancy wi
their data. Actually, my largest data
point (which is statistically insignifi-
¢ cant) is ar = 230 Bg/n¥, and the linear
. portion of my data ends at about=
120 Bg/n?.

Another problem with their interpre
tation of my results is that my analys
nedetermined the slope of data poin
without regard for the intercept at= 0,
and hence the line that Lubin and Boi
- show as my results can be shifted up
ndown slightly on their plot. If this were

done, there would be relatively little dis
e crepancy with their data. To the exte
h,that any discrepancy remains, it is eas
e explainable by the recognized wea
nesses of the meta-analysis technig
c-they use and by the effects of the eg
orogical fallacy on their interpretation o
t my data. | therefore feel that their crit
s cism of my article was not justified.

n- BERNARD L. COHEN
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O-Responses
S

We were bemused by Dr. Cohen

T letter regarding our meta-analysis
eight case—control studies of indoor r
don and lung cancer, since we did n
criticize his ecologic regression analys

- (2). In the penultimate paragraph of o

cancer: risky or not?—all over again [edito-
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discussion, we made the simple obse
vation that his negative regression rel
tionship between age-adjusted lung ca
cer rates and mean indoor radon leve
for counties 2) was not consistent with
and indeed contradicted, results fro
nearly all analytic case—control and cc
hort studies. Specifically, the relativ
risks (RRs) from our meta-analysis @
eight indoor radon studies, from projeg
tions based on a pooled analysis of 1
cohort studies of radon-exposed unde
ground miners, and from miner data re

stricted to exposures comparable to resi

dential exposures were consistent with
positive exposure—response trend.
Limitations of ecologic studies have
been widely discussed in generd) &nd
for radon in particular4). In a telling

example, data from a national popu:j:

tion survey were used to demonstr
that a regression slope estimated fro
area means could be biased upwa
downward, or even reverse trend, con
pared with the regression slope es
mated from individuals J). Ecologic

studies of lung cancer and indoor radon

and confounding by cigarette smokin
were the topics of a recent exchange
the American Journal of Epidemiology
(5-8), which included a commentary
from Cohen 7). There is no need to re
visit these issues. The RR relationsh
between radon exposure and lung can
risk is complex, depending on age, tim
since exposure, and exposure rate, a
smoking is an overwhelming risk factor
The 5%-6% of homes in the Unite
States with radon concentrations ov
150 Bg/n? are estimated to increas
lung cancer risk by 20%-30%. In com
parison, the 40%-50% of the populatio
who are current or former smokers inct
an estimated 1500% excess lung can
risk. The complexity of the relationshif
between lung cancer risk and indoor r
don exposure and smoking leads us

concur with the conclusion of Piantadosi

(6):

The results of Cohen’s analysis will seem
biologically implausible to many investiga-
tors although it is probably theoretically pos-
sible at the individual level. Many epidemi-
ologists will likely attribute the discrepancy
between theory and result more to deficien-

lr_
a_
n_
s

dose-response theory. . Because the result
being discussed is at odds with an appealing
model, it does more to discredit the (ecologic)
analysis than the theory.

=

lights the advantages of pooled analys

Y

=

1'of original data over a meta-analysi
‘f We agree that smoking status and sex,

well as attained age, define importa
~subgroups in which to conduct compar
11, \ i

tive analysis of radon effects; howeve
[ we believe that these issues are best
"_dressed in future pooled analyses (whi
> are planned in both North America an
urope), where variables can be defin
. uniformly across all studies and mor
" complete control of confounding can b
achieved. Accordingly, we refraine
from over-emphasizing subgroup anal
_eses in our meta-analysis. For comple
ness, the fitted RR for nonsmokers

?150 Ba/n? was 1.18, similar to the 1.2

ri]:lished details on smoking status. On t
basis of data for females presented
only three studies, the fitted RR at 15

Bg/m® was 1.10.

g
In Jay H. LuBIN
JoHN D. Boicg, R.
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cies in ecologic analyses than to failure of the
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