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BREAST CANCER INCIDENCE IN WOMEN WITH A HISTORY OF
PROGESTERONE DEFICIENCY
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jn ardar 15 Inveslyg ale he naiure of the association ol involuntarily delayed

pest birth and risk ol breast cancet,

gvsluated and ireated for inlertility from

1083 while waman who hod been

1045—1085 were followed prospec-

ibvely through April 1978 1o ascerain thelr breasl cancer incldenca, Those
women wWitfe categorizad ns o the cause af inferiliity Inte hwo groups, ihane
wlth endogenous progesierone deliclency [PD) and thoko with nonhermaonal
cauins [MH). Woman jn the PO group had & 4 iimes the rlak ol pr-mnnpuu-nl
weanl cancer companed o woman in the NH group. This excess risk could not l

be giplained by differances peiwesn Lhe hwo groups in mgoe sl menarche of

menopaune, hislory of aral coniraceplive WSS, history of bonkgn brensl dib-
sate or age ol lirsl birh. women In the PD group also axpe denced & 10-1ald
wcrease In deathas from all maligna at neoplasms compared to the HWH group,
The Incldence of posimenapausal breas! cancer did nol differ significantly

miween the (wo Gioups.

peaast neoplasms; fertility; progasierons

Late nge ot firat birth has been found 1o
w associnted with an inc raased risk of
weast cancer in several epidemiclogic
exbesil. 2. While a late first birth may

evrired o publication B opvemmber 6, 1960, sl 15
bma e Fabruary 17, 1981

Lsbersbatlons: MH, panhormonsl grows LN,
wapalemni-dafizient groag.
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Lases fr their zamistancs 1o dafls callection

directly influence breasl cancer riah, i
has nleo bisn recopg nized that the assogin:
tion of first birth and risk of breast cancer
could be an indirect one, with both in-
erensed rigk of brenst chncer and late e
at first birth resulting from some underly-
ing hormonal abnormality (2, 31 Ovula:
tary defecta, enpecially those pesulting in
inadequate production of progesterone by
the corpus luteum, are freguently ns-
socinted with fertility problems (4).
Menstrual cycles which are deficient in
the luteal phase nleo subject the bireast to
an altered hormonal milieu of perpistent
eptrogenic stimulation {53, Therelore, it
has been proposed that the underlying
hormonal abnormalily which influences
both ege st first birth gnd breaslt cancer
risk may be a deficiency of endogenous
progesterone production (5).

The present study capitalized on an un-
wsunl opportunity to investigate the re-
lationship of the cause of involuntarily
delayed first birth and risk of breast

L
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cancer by stodying a population of women
who had been evaluated and trealed lor
infertility from 1945 through 1965, These
women were subsequently followed
through April 1978 in order to compare
their incidence of breast caoneer and Lo ag-
certain their posi-treatment pregnancy
experience. This study was designed Lo
determine whether women with a hislory
of infertility due to deficient endogenous
progesterone production had & greater
risk of brenst cancer than women whose
infertility resulied from nonhormonal
factors, regardless of their oge at vt
birth

MeTinons

Study poprilation. The study group con
iiatod of women who wore evalualed and
troated for infertility from 1945 through
L1065 at The Johns Hopkinsg Private
Obetetrics and Gynecology Clinfe, Clinic
racords of all infertility patients were re-
viewsd in order o identily women who
mét nll of the study's inclusion eriterin
(buble 1), Dala concerning resulls of ding-
nostic tests, medical history, diagnosen
ind treatment were collected from the
records of all 1053 eligible subjects. Direct
meanures of hormonal function, such as
petriol rotios or pregnancdiol levels, were

Tarig )

Criterda for lusion oo 8 sludy participani

Any one of ibe following disgnoses

Primary inferiility—women wha had never oon.
ceived,

Secondary infartiliiy—wemen who hed had =
maximum sl Dwe |ut—;11§r|-:irm. each af which
liated leas Lhan five monihs

Habiiual irepeaied) sbartian—women who had
had three or more pregnancies, sach of which
lasted leas than five moniha

Whits,

Pirnt elinke wiait before Jamesry 1, 1888

Marylond residend at ihe time of the first clinic vigit

Mo lhlstory of pregrancics lesting five montis or
longer prior to the first clink it

Mot pregmant af the firss clinkc visil

More than ons clinde wisil

COWAN, GORIES, TONASTIA AND JONES

fiot collected for use in this study pince

such measurements had nol been upj.

formly done on all patients and laboratory
methods had chanped over me.

Based on the information collected from
the pubjects’ cliniesl records cOncarning
the enuese of infertiity, women werp ).
vided into two major study groups;

1} Progesterone-deficient (PIN Erup:
women ever dingnosed os having deficlent
endogenous progesterono production
Classification was baged on the reeulis of
timed endometriol biopsios, losls of cory.
col mucus, basal body temperaturs choris,
and the presence of conditions such op
luteal phase defects, nlulenl evelen or
Blein-Loventhal syndrome, = Pes

2) Monhormonal (NH} group: womes
whose infertility wos not rolated o bop
monil factore, Thess women werd consids
ered bo have normal hormonal fonelbon on
the bagte of the same clindenl Gesls and
dingnostic dots deseribed above, The
causes of infertility roprosentod (n the
nonhormennl group included uteriog,
cervical, perilonesl andfor tubal foctors,
geEnitic faclors, or no opecific otiologle fie
lors identified (all diagnostic fesl
norminl},

Women were entegorieed asecording to
Lhe eaums of infertility without knowledge
of their follow-up responses or purvivor
ahip sfatus, Womon whose inforldlily e
gulted from other hormonal aboormalitles
puch ne premoturs monopoause o o= 2
and women who could not be classified
due to insufficient dispnostic testing n =
15) were only included in the analyais of
breast eancer incidence by ape ot fint
birth, when couse of infertility won nol
factor,

Follow-up data eollection, The follow-op
phese of the study was carrivd ont ovor B
16-month period which ended in April
1978, Brenst cancer incidence, sub-
stquent to the subject's first clinie vigl,
wes ascertained through a mailed quee
tionnaire which dealt with reproductive,
mensirunl and medical histories. Re-
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cted for uee in this study sine;
arurements had nol been gpi.
me on all patients and laboratan
had changed over time.
mn the information collected from
sels’ elinieal records concerning
3 of infertility, women were fj.
o two major study groups:
pesterona-deficient (PD) HEnup
ver dingnosed as having deficfen
oue progesterons production
ition woe bosed on the resulte of
lometrinl biopaies, tests of corvi-
8, o] body temperaburo charts,
prevenca of conditions such bs
i defocts, slulenl evelos or
renthal ayvodrome,
thormonal (NH) group! wamen
fertility was not ralated to hor
Hown, Thess women wera consid
iva normal hormaonal funetion on
of the wmme elinjeal teats and
i datn described above, The
Dinfertility reprosented in the
onal group included wlerine,
peritenonl andior tubnl fnctors
ibord, or no spocilic atiologie fbe-
ntified (all diagnostic tesis

i were eategorized sccording lo
of infertility without knowledge
ollow-up rogponses or BUrVivie-
a0, " Womoen whose infertility re-
m bther hormonal abnormalities
wremature menopawse (no= 22
en who could not be classified
mfficient diagnostic testing (n =
only included in the analysis of
neor ineidence by age ot first
oo ecaupe of infertility wos nol o

up date eolfection, The follow-up
she study was carried oub over &
1 period which ended in April
sgapt cancer incidence, sub-
o the subject’s firat clinic visit,
Auningd through o mailed gues-
‘which dealt with reproductive,
1l and medical histories. Re-

HARAST CANCER INCIDERCE AND PROGESTERONKE DEFICIT

F.,.ltg..l mailings were supplemented with
ielephone contacts Lo maximize responses.
The staff who conducted the follow-up
phase of the study were not aware of I.]m
whjeets’ classificalion as lo cause of in-
Lrtility

Validation of disgnosis. An allempt
wos made Lo validate each reporiod case
of cancer by contacting the atlending
physician nnd the hospital where the
woman was treated. Validation infermo-
ilon waa oblained for 14 (82 per cent) of
the 17 reported breast cancer cases. All 14
csen were confirmed by the atlending
physician and/or the hospital where ihe
nibject roported having been trealed In
widition, death certificotes were oblained
far 26 of the 27 sscertained deaths

Analyses, Chi-square tests wore used o
determine whother the distribulions of
wlectod charactorintics differed in the PD
ind NH groups. Continuous dala such an
ige were grouped into appropriato inter-
vals 163, Differences in mean values were
renluated by Student's f-test (6) Maxi-
mum likelihood estimates of the ralios
af mortality and incidence ratea in the
PD versus the NH group, sandardized
for age and year of entry into the study,
wire computed using a log-linear Pois-
wn model (7). The age- and ealondar-
year-apecific rates for the PD and NH
groupa combined were used as the stan-
dard for adjustment. Exnct 85 per cent
wnfidence limits on Lhe glandardized
titins were ealeulated necording to the
method described for determining confi-
dence limits on the ratio of two Poisson
variahles {B).

The incidence of breast eancer in both
the PD and NH groups was also compared
by that of the general population, using
age- and calendar-year-specific rates from
tbe New York State Cancer Registry (90
md the Connecticut Cancer Regisiry
{10-12) to compule expected numbers of
tvents (13), Ninety-five per cenl confi-
dence limits on the ratio of observed to
expected events were calculated by treat-
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ing the obgerved numbers of events ng
Poisson varinbles (14),

Person-vears of observation for all
women wore included in the caleulation of
mortality rates, Woemen who were logt to
follow-up were withdrawn from the
pereon-years computation as of the dale of
their last elinic vigil, Incidence ratos wori
based only on the person-yenrs of observo-
tion in thoee women for whom fellow-up
dnla were nvailnble.

Incident coneer camed inelude eaneer
denthe if the oneel of disease was afler the
start of the study. The date of first ding-
nosks was not known for five of the nine
women who died of enncer. Thus, when
enleulating incidence rotes, the date of
ansel for these women wan taken Lo be the
dute of death. This allowed tham to con-
tribute more years of obeervation te the
denominator of the rates than I the oar-
lier date of onpel had boon known,
therehy making the rater very alightly
lower than they would have beon il exact
dates wore known,

Breust cancer cases were eolegorized ns
either premencpausal or postmenopavan
by comparing reportod age ot menopoause
and age ot dingnosis for each caso.
Women whose bresst cancer was detoctod
al the same age as their reported age ot
menapause (peri-menopausal onsel} were
considerad (o have developed the dipesao
prior Lo Menopauss,

HesuuTs

OF the 1083 women eligible for study,
78 (A1 per cent) wore succesafully located
during the follow-up phase. Of these, 722
{67 per cent) completed the questionnalre,
27 (2 per cent) were decensed and 129 (12
per cent) did not wish to participate in this
sludy.

Women who were traced and those not
traced were compared and were not found
to differ significantly in age at firsl
clipic visit or cause of infertility. How-
ever, more of the women who could not be
located hed had their firet clinie visit dur-
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ing the last interval of the study period
(i, 1980-—1865), suggesting that they
were probably younger ot the time of
follow-up and therefore would have con-
tributed few cases of breast cancer to the
study, The distribution by cause of infor-
tility of the 722 reapondents was identical
to that of the 1083 women in the total
ptudy group

Orerall morfality. Women in the PD
proup had o significantly higher imore
than threefold) death rate for all causss of
death combined compared Lo that for
womon in the MH group ilable 2} The éx-
cons rink of death from all causes amoang
womon in the PD group was due largily to
n I0-fold excois risk of denth from neo-
plaima. The types and number of neo-
plaams reported on death certificalon
wiere: brepsl (one), thyrold (one), malig-
nant melanoma {one), colon (two}l, bhrain
{onel, and leukemin (bwo) in the PID} group
and leukemin (one) in the NH group, The
two groups did not differ aignificanily in
thoir risk of death from causes other than
EANEET,

Incidence of cancer. The andardized
incidence of all eancer in the PIV group
was LB times that in the NH group itable

CIE AN, GORDNE, TOKARCLA AND JONES

31, However, Lhe confidence limits in
cluded the value 1.0 (1.88—4.05,

Incidence of breast coneer, Women g
the PD group had 1.B bimes the risk of
developing bresst caneer compared {n
wiomen in the NH proup, bul the dilfs.
ence in risk wos nol slatistioally sipnif-
coni (table 3. However, when slon-
dardized incidence rolios were caleulated
separalely for pro- and postmensprubnl
breast cancer, the risk of premenopmiual
broast cancer was 564 timoes gronter for
women in the PD group than for thiss in
the NH group (iable 4). Mo sipgnifeant dif
ferencs in rigk of postmenopiusnl ot
cancer wis obeorvod betwesn the Lwg
proups, The mean age ol diagnesis for
promencpauanl coser woan 4306 yanr in
ihie PDY grovup snd 41,6 years in the MH
proup, Por postmonopausn] broa enncer,
the P capo wild 48 vears of ope wnd S
mean age ol dingnosls in the NH group
wodl [2.6 yours,

Women wore Lhen colegorized by ago ol
firat birth on the bagis of their pesl-
trentment pregnancy experience. Only
women who reported having had preg-
nancies losting five montha or longe:
were congidered parous. Table § ahows

Tanrs 2

Comparison of the moriality experience of the progesterons-deficient (PIN and nonhormenal (NH groups

Al g mimie

[ 1] KH
Mo of deaths 1] T
Crode yule per 100 (G0 2R 705
person-years!
Siandardizad ratis of 1.3
rates IFD-NH)
85% eonfidence Hmils {1.3=-0.1)

an ralbs

o =1

ATl ot

Cawse of dusih

Hraplasms ERnmaE"
¥D. NN —PD__ WM
1 13 li
1052 11.1 144.6 64
1o 22
{13422 (0.74-7.20

—

* The other cause=d

of desth and mumber of desths in each group were: diabedes (2 PD), enpdivynmlie

disease (2 PD, 2 NH), suicide (3 PD, 2 NH), disenses. of the digestive system (2 PI), 1 NH) and ohes

(2 PO, 1 MNHE

i Hased an 7607 person years of cheervaiion in 433 women io the FD group apd S0 pereaon-yeam of

obeervation in 530 women in the NH group
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ever, the conflidence limite in
e volue 1.0 (088400

toe of breasd cancer. Woinen ¢
groidp had L5 times the risk ¢
ng breast cancer eompared i
o the MH group, bul the diffie
dnk was not ptotisticnlly signii
ble 3), However, whon stas
ineldenee ratios were caleulat:
ly for pro- nnd poslmenopaus
weer, the risk of premenopusg
ancer wod H.d Limos groator fe
o the PI} group than for thoss i
proup {kable 4). No gignilicant d¢
n risk of postmenopausal bress
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pausal canes was 426 vears |
prouip ond 415 veors in the Kl
i pudiminopnusil breost cance
mag wap 485 voars of age and th
o ot dingnesis in the NH grog
year.

n wirn then cologorized by nged
th on the basia of their pox
it prégnancy experionce, Onk
who reported having hod pryg
lnating five months or longe
wsldored paroua, Table 6 show

At (PD) anel nonhormonat (NI HrOups
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=42 10n.74=7.4

—

ap wore; dinhotas 12 PV, eardiovoscids |8

igentive mystem (2 PD, 1 M and ohe

. e PO group sod B20 person-yenrs i
1

211
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Tamim A
Camparien of camter incidemoe b B progecierame-deficient (P and nu-lﬁrlrmn:'.!i.:l' (M proupe

Al camren® Frenit cunar
i KH ™ MH
_:u of giisas rd | 13 L] i
=1 1 ll
Cpude fale paf 1, RH 334 TR (LHURE] LISH
W:q:ln-yﬂlrlt
. ]
spipdandised ratio of LK 1
raldd P
] o
nid punlfidenes limils on miie 086~ 4.1 (AUl 78 ——=

..... A i (2 WHIL earvls inoultu £ PIN,

" Thae b feaneer and putaler of cases n asch group wisial uleribe cor "-.I
1% 1|-_|-"I| ':Fm I:: I'll-lhll-'.'i-rtlr.-llhll (1 PI. beeast (10 PO, 7 5H, thyreid 1 P, 2 NH), malimant |!|-|J|||-:unu
|Ill'|l 1 M1, enbom (2 P, besin (1 P and leakamin 12 PN, 2 NHI Cancer doadlee nee bncluded W ol
of digssan was afler U slari of Lhe slasdy

! Bulwdes t s whickh weee sacand prmaries . .

| :;::,.-I-;T:: I-i::':_':::-]:ur. sricars of shserraiien in 325 wwimen (n the Il group il T peraunepaiss al ks
wevalbon in AEL wemen in the WH groap

Tamie 4
Caimpsarimn aff pres ol ey ieral fevadl COneee incidenie in tha
progridrione - deficioas (1 anid nenkermonal (NI graps

..... ik —

49 -nrl.:'n'\-r\-lun.'l ..|.|.|' sl munujinink] ansed

[0 NIl o 0
— — . 1l - ;
M. nl gnses F - | i 1
v [
Crude rate per 100,000 j41.8 7.1 16,7 1578
puErdan-yodfe
- a
Etandasdized ratio of rates [P - ) L 1
a1
% confidercs limils on ralis il.1-4f = = 10,00 =211 .
TamLE [ L
Comparisas of breoad canoer incidennd by parity and age af firsf !II:I"!-':I ’
- i . = Fine birth First birth
Nulllparcia <=3l ywnre =40 vears
in = BA1; in o= B4 L = ﬂ.::
FY = ERaN Y = 413461 Py = ddZnr
T -
Mg, of panes® ] &
1.6
Crode paie per 100,000 persen.rears 1144 106,40 16416
Susdandized ratio of incidencs Talen Fatin B rﬂin;:;ﬂ:rrllim:ilu
Hulliparoua:firat kirtk <30 D.ET tnlm—m .:}
Eulliparoosfirst birih =30 il .:ullﬁ..-‘g.gl.
_ First hirth <30-firsl birth =30 072 y A

* Two additional cases of bresst pancer, whose infertility was dur to couses nther than progeslerong
deficiamey or nonhormonal feciors, ere induded in thets pOMpLRBIDE,
¥ = number of wamen: FY = persen-years of shoervation
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the standardized incidence ratios for
breast eancer by age at first birth. The
relative risk for nulliparous women was
13~ 37 per cent lower than thal for parous
women, while women whose first birth oc-
curred before age 30 experienced almozl a
30 per cent reduction in risk of breast
cancer compared to women with a laler
firet birth. However, none of these differ.
ences wore statistically mignificant

The relative risk of premencpausal
breast cancer in the P} group compared
to the NH group was then assessed within

DR AN, (COHMNE, TONABCIA ANDJONHES

ench parity-age stratum (table 6), Women
in the PD group had consistently higher
relotive rigks of promenopousial broag
cancer within each strilum. There were
too fow coses of postmenopousal bropst
cancer bo allow for a similor comporizon,

The righ of breast concer o the NI
group was comparable to that in the gen.
ernl population (table 7). However, the
PD group hoad o relative risk of brean
caneer 2.0 Lo 2.8 times that of the refer.
ente populations. Stmilar resulta were ol
toimed when the analyais was rostricted i

Tanix 4
Comparinon of premenopsiose] beeast osmone incidemos in the progederone-defls dend (P and nanhorseanl
(I geosage By e of flesl Gtk

3 :‘i‘h'll-q.qlhlr_ .III.I:HIIF =l I'-l-ll:.;..h‘_‘“"
FI¥ M (i KH 1"I1 2]
o= 0 im = 1GH in o= 1010 In o= 114 In = 16k In = i
— = PY = Lar Y= Wi Y = RELNI 'Y = Zas PY = 2000) 'Y = Wi
Mis. ol easas = 1 A 1 i 1]
L rudes pata par Il 4 b, i | i FR ] 44 .H JRLANY (LX)
1060 {1000 permam
Y
Hiandardized ratio ol 4] al L]
rates HIFI SN
i a1 ranlfidenics PO, B D TR | ]rilll TIRIE B
limits on ralis = ) s
# g = pumber of women; PY = persan-years of ohisrvation,
TABLE 7
Odasrnd $0) and cxpecied (B} miembers af backdeal breosfl oarier Qe 1N the pengeateronr
defichend (P and senkormonal (NH) groaps, using New York Stnte and Coaneclicut
Cancer Begistry data as exiernal standards o pore purisan
E - I..' M —ry L i B . : . T
"'E"Imt;:::;?: ‘_l:ré\];:\f"-*“? i I'hi.l,' Cumnertleul Caneer I'.ﬂpfld'l_ﬁ'. S
i Ef_ E 18 Cl L B (¥ s Cld
P groop in = (1] 38 25 11345} 10 fi ik an LR HESEH
i3t PY =
BAGSH
MH group in = 77 47 1.5 TIECIE B T 64 1.1 i dh =241
A PY -
T4l s

* Observed nomber of cnses

T Expected number of cases, based on rates from epecified source, adjusted lor sgv and calendnr yoer,
§ Minely-five par cent confidence limits on ratio OE
i r = number of women: PY = person-years of nheervalion
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-mge stratum (table 8). Wamee
group had consiatently hig!‘n-;
=.1_:H of premenopuusal breg
un sach stratum, There wu:.{
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ton (table 7). However, {he
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cosee whose onset was before age 45 years
\un approximation of premenopausal dis.
pasel.

Other comparisons of PD amd NH
womeri. As seen in table 8, respondents in
rhe PD and NH groups generally did not
differ on the basis of characterisiics pre-
viouely reported to be associnted with an
inerensed risk of breast cancer. However,
women in the PD group had significantly
mare pregnancies and more pregnancies
lasting five months or longer than did
anmen in the NH group. In addition, FI}
womon tended to be younger al the time
of their first clinie visit and at the time of
ibetr first term birth

[DMiscuRRioM

[n tho present study, women with a his-
tory of deficient endogenous progesieront
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production had a fivefold excess rik of
premenopausal brenst eancer compared 16
women without such hisfory, This result
iz parlicularly striking since the FD
group had fewer nulliparous womoen und
fewer women with o late first birth than
women in the NH group and therefore
would be expected to be ut a lower risk of
breasi cancar,

Alternative eaplanations for this ob-
gerved associnlion wers sought by mnaking
a variety of comparisons betwoen women
in the PD and NH groups. The relation-
ship of deficient progesterons production
and increased rigk of promencpausal
bresel cancer does not appear to be dua Lo
any difference betwoen the (wo groups in
other previously identified rigk factors.
The Tallow-up won condueted withoud
knowledge of the subjects’ hormonal

Taniz B
Compariaen of srircid pharseteriaiacs of YurEliennai pespnpilenie in the

;:rl.-;uq:f-r.-u-J;ﬁu-prrr i asd meakermainl INHI groujs

Chatsieteriilh L.h_":ﬁ".!'. I r.:"-l!f':;l_: A
Mlanstrzal history
Menarche before age 14 yrar Tk HIFE
Pl marnapausal ot fulloe-up Eh T
Malural meamopaee L T
inf thiss menopaiasal)
Pl e L belors nge 45 yram A% e
inl | s nunu‘.l..'l'llllh
Masital and pregrancy history
Ags ot firel maTrisge
Medn 223 224
N < years T [
Age Bb first birik
Mean i | LA
% =34 years ol thows pansusP 10 2irs
Oravidity
Blwan® 27 1.4
% nulligravida® g HE
Parily
blean® L7 1%
% nolliparous® D5 2%
Cither charseteristics
Meain age at fallow-op jyearsl A4 47.0
Mean vears of follow-op 15,0 1.1
Education =12 years 3% 4t
Ever nssd oral eomiracipiives 20 2¥E
_ Beported lump in ihe breasi by 26%

*p = (.05
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status, and the length of follow-up and
per cent of women lost to follow-up were
comparable in the two groups. In addi-
tion, the PD and NH groups did not differ
significantly in their risk of cancers other
than breast or in their rizk of death from
couges other thon neoplasms,

One possibility, which could not be
completely ruled cut, is that the diffier-
ence in risk of premenopausal bresst
caneer eould have been due to the admin-
jstration of progesialional agenis, since
progesterone deficiancy and the therapou-
tle use of exogenous progesterane or pro-
puitogens were highly correlated. How-
ever, of the nine woemen with pre-
menopausal breast eancer in the FD
group, Lwo did not receive any progesla-
tlonnl agents, and of those Lreatoed, only
ane women received progestorons sup-
plementation for more than wix manthly
eyeles, In view of the minimal exposure
in most women, it is difficult to attribute
the oxcesa risk of premenopausal breast
cancer in the PD group 1o use of proges-
tational ngents

Aje at first birth was not significantly
pasocinted with risk of breast cancor in
the present study. This may have been
due to the fact that there were too few
cased of breast cancer to nllow for more
than a dichotomization of age at first
birth into <30 years old and =30 years
old. However, similar results have alsc
been reported from the prospective study
by Bibbeo et al. (15). The chservation that
women in the PD group had consistently
higher risks of premenopausal breast
cancer compared to women in the NH
group within each age-at-first-birth
giratum suggests that the underlying
cause of a delaved first birth may be inde-
pendently as=ociated with risk of breast
CANCET.

Sherman and Korenman (5} have
suggested that in the absence of sufficient
evelic progesterone production, the breast
is exposed to a continuous, unopposed e-
trogen stimulus and that nnder condi-

OO AN, (OHDHE, TOKASCEA AND JONES

tione of altered ovarian funclion, the
breast may also be subjected to thy prod.

uris of disordercd secretion of numergus.

ovanan and pituilary hormones. The evi.
donce Tor a proloctive role for proges
terone 18 conflicting, however, A number
of studice hove found no significant dif
ferences in serum progesberone or urinary
pregnanediol levels when comparing
brenst cancer cases and controls (16}, por
ous nnd nulliparous women (17, dnugh-
fore of breast cancor cnses and doughiern
of controle {18) or breast cancer [ree
Japanese and British woemen of varying
ages (180, However, Kodpma st al, {200
found significantly reduced follicular
and lutenl phaoie pregnanediol lovels in
Japatioss premenopausl brenst eancer
capet compared (o controls from an urkan
:n.ﬂ| Ll Eﬂlmw ]:imt'rnll AT T T
Tevels Five also been reporte mllliw_u'u_lg'p_lin

jepnt]ly lower in women with henlgn
Broast disensek thin in a growp of normal
Enlﬁﬂ'ri 217 Pulbrook et al. (22] fotind
mignificantly lower plosma progeitesone
levels and o higher frequency of anivula.
tory cycles In premenopausal wamen
considered to be nl high risk of breast
cancer when compared with low-risk
women. They observed no differonce in
progesterone levels in postmenopauil
WoImen

In addition to the excess risk of pre-
menopausal breast cuneer, women in the
PD grou JI]EL‘I_h_I.I._Ii_E_l_rL[!-ﬁ:-H inereasy in
risk of dealh Trom mn]i.E:ﬁ'II_r-l.IH:lfr agmi,
T0 %6 nol clear why the @h"ﬂtﬁ wilil
higher in the PD group un_ﬁm-ﬁﬁl
groupn since the incidence ;E_I;P.E_ﬁ_?ﬂ
concers were not significantly different,
Differential esceriainment of denths mey
have produced the observed difference in
cancer death rates. However, this explu-
nation appears unlikely since the follos-
up was conducted without knowledge
of the subjects’ hormonal atatue and
the completeness and intensity of tracing
afforte did not differ between the bwo

Eroups.




xd ovarian function, the
o be subjected to the prod.
red secretion of numerous
aitary hormones. The evi.
sotective role for proges-
cting, however. A number
¢ found no significont difs
Im progesterons or urinary
levols when comparing
ogos und conbrole (16), par.
arous women (171, daugh.
ancer cages and doughiers
B} or breast eancer free
British women of varying
rovar, Kednma et al, iZ'I:III
antly reduced [olliculor
i propgoanediol lovels in
'.‘I.I]'I'I’."I'IJIII..I.!Ell bronel enneor
I by pontrols from an ueban
hise plasme progesterane
¥ boen roportad io e aignil-
in women with Lenign
Jthan in a group of normal
Bulbirook et al. (221 found
aswar plosma progosterane
gher frequency of anovula-
| premoenopaunal women
ba ot high riak ol broast
gomparad with low-risk
abaerved no difference in
levela in postmenopausal

to thio excess rigk of pre-
wagt cancer, women in the

hod & 10-fold increase in
rom malignant neoplasms
* why the death rate wos
PD group than in the NU
he incidence rates for all
not significantly different.
certainment of deaths may
the oheerved difference in
Blea. However, thia expla-
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I the excess in cancer deaths in the PD
group 18 real, several explanations can b
proposed. First, it is possible that women
i the P group tended to develop types of
quncers which have higher case [atality
rales. However, the data do not support
{his. Second, cancers ocCUrTing in women
with nliered ovarian function may be, in
p;-nmll., |ess respongive Lo treaiment and
(herefore MOTe likely to be fatal. The ab-
gervation that breast cancer patients with
anovular menstrual cycles were less
likely to experience o long-lasting tumor
regreesion after pophorectomy than were
patients with normal cycles (23) provides
some evidenee to support this conlention

While the results of the present sludy
puggest that Et‘l_.‘lﬂtlnl‘.-l"ﬂmu_dﬂﬁmvn_r_j' may
he ngsociated with an increasocd Tk OF
premenopaisal Wroasl cancer, this inves-
lij{ﬁﬁ-:ir'l"iu-ﬁﬁﬁnﬁ? the Tirsi_prospeclive
wudies of 18 Kind and the numbers_of

hreast caAncer cases and cancer denths
werg mmall. Therelore, additional studies
in thia area will be poeded Lo either con-
firm or refute the resuits of the praosent
study and to investigate furthor the role
of altered hormone production or muetabo-
lism in the development of both pre- nnd
postmenopausal breast cancer
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