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Background: The possible association between ovulation-inducing drugs and breast cancer 
development has been debated. Our aim was to evaluate the incidence of breast cancer in a 
cohort of women exposed to in vitro fertilization (IVF). 

Methods: A retrospective cohort analysis was performed by linkage of the computerized 
database of all women treated at the IVF Unit at Assaf Harofeh Medical Center between 1986 
and 2003, and the Israeli National Cancer Registry. The standardized incidence ratio (SIR) 
was computed as the ratio between the observed number of breast cancer cases and the 
expected cases, adjusted for age and continent of birth, in the general population. Tumor 
characteristics of the IVF patients were studied by reviewing original medical records. 
Results: 35 breast carcinomas were diagnosed among 3,375 IVF-treated women, compared 

to 24.8 cases expected (SIR = 1.4; 95% CI 0.98–1.96). Age ‡40 years at IVF treatment (SIR 
= 1.9; 95% CI 0.97–3.30), hormonal infertility (SIR = 3.1; 95% CI 0.99–7.22), and ‡4 IVF 
cycles (SIR = 2.0; 95% CI 1.15–3.27) were found to be risk factors to develop breast cancer 
compared to the general population. Multivariate analysis revealed that women who under
went ‡4 IVF cycles compared to those with one to three cycles were at risk to develop breast 
cancer, although not significantly (SIR = 1.9; 95% CI 0.95–3.81). Of IVF-treated women 
85% had ER(+) tumors and 29% had positive family history. 

Conclusions: A possible association between IVF therapy and breast cancer development 
was demonstrated, especially in women ‡40 years of age. These preliminary findings need to be 
replicated in other cohort studies. 
Key Words: Breast cancer—In-vitro fertilization—Ovulation induction. 

One of the most important etiological factors for 
the development of breast cancer is the influence of 
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female hormones. Early menarche and late meno
pause represent the connection between long expo
sure to endogenous hormones and an increased risk 
for breast cancer development.1 The strong relation
ship between long exposure to hormone replacement 
therapy administered during and after menopause 
and the increased rate of breast cancer represents the 
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risk that exogenous female hormones have on the 
development of breast cancer. 2 Therefore, in con
cordance with these findings, the risk of development 
of breast cancer in association with hormonal 
manipulations in infertile women should be carefully 
investigated. 
A relatively small number of studies have ad

dressed the potential relationship between infertility 
medications and the development of breast cancer, 
and the results from these studies vary and are 
inconsistent. Only sporadic series of breast cancer 
cases which were treated by in vitro fertilization 
(IVF) have been published in the past.3 Most of them 
negate a direct connection between the use of infer
tility medications and breast cancer.4–18 The 
remaining few publications have demonstrated vary
ing degrees of increased breast cancer risk in infertile 
women treated medically, however, these differences 
were not statistically significant.19–21 Only in a few of 
these cohorts of infertile treated women was IVF 
therapy used, and in most of them the number of 
breast cancer cases was small.8,13,14,18,19 

Israel is a leading nation in the Western world with 
respect to the number of IVF treatment cycles per 
million population22,23 and has the highest number of 
IVF cycles per patient.24 This is due to the fact that 
infertility treatments are covered by the Israeli Na
tional Health Insurance for the first and second child 
in patients up to the age of 45 years. Since Israeli Jews 
have one of the highest incidence rates of breast 
cancer,25 it seemed to us particularly important to 
study whether IVF treatment has any effect on the 
incidence of breast cancer. 
We present here the results of a study in which we 

investigated the incidence of breast cancer among 
infertile women with IVF treatment as compared 
with the general population. 

PATIENTS AND METHODS 

Study Cohort 

The study cohort included all women who under
went treatment for infertility at the IVF Unit at Assaf 
Harofeh Medical Center between April 1986 and 
December 2003. These women were identified from 
the computerized database of the IVF unit. All pa
tients who received at least one treatment cycle were 
included. The information retrieved included demo
graphic data (age, place of birth), cause of infertility, 
number of treatment cycles, type of medical therapy 
given, and the results of therapy (pregnancy: yes/no). 

Women with normal ovulatory cycles (including 
women with mechanical, male factor and unex
plained infertility) were defined as having nonhor
monal infertility, while anovulatory women were 
defined as having hormonal infertility. 
This study was approved by the Institutional Hel

sinki Committee (permit number: 72/05). 

Cancer Identification 

The study cohort computerized file was linked to 
the Israel National Cancer Registry to identify cancer 
cases through December 2004. The registry was 
established in 1960 and maintains data on all cases of 
malignant disease and borderline malignancies in Is
rael. It receives notification of cases of cancer noted 
on hospital discharge reports from all hospitals, and 
noted on cytological and histological reports from all 
Departments of Pathology and Oncology in the 
country. This notification has been mandatory since 
1982. The coverage of cases by the registry has been 
found to be 90–95%.26 

For all patients who were found to have a diag
nosis of breast cancer, including invasive breast 
cancer and ductal carcinoma in situ (DCIS), the 
cancer registry provided the breast cancer diagnosis 
code according to the International Classification of 
Diseases 9th edition, and the date and place of diag
nosis. Diagnoses were verified by reviewing the ori
ginal cytological or histological report for each case. 
In cases where only needle biopsy reports were pro
vided by the registry, we reviewed the individual 
medical chart and the final histological report to 
validate the diagnosis of breast cancer. 
Five cases of ductal carcinoma in situ in the reg

istry were included in the study, but one case of 
lobular carcinoma in situ was excluded, as it was 
considered a nonmalignant condition. 
Two additional cases which were reported as 

malignant tumors were excluded, as the histopathol
ogical report demonstrated a benign disease. The 
exclusion of these two cases was verified following a 
personal interview with the patients. 

Data Analysis 

Comparison with the general population: The ob
served numbers of breast cancer cases in the cohort 
were compared to the expected numbers, calculated 
by applying the national breast cancer age-period
specific incidence rates to the cohort, stratified by 
continent of birth. Standardized incidence ratios 
(SIR�s) were computed as the ratio of observed to 
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TABLE 1. Numbers of observed and expected breast cancer cases according to demographic and infertility characteristics in the 
in vitro fertilization (IVF) cohort (n = 3375) 

Characteristic n Observed Expected SIR 95% CI 

Age, years 
40+ 423 12 6.4 1.9 0.97–3.30 
35–39 704 11 8.7 1.3 0.63–2.27 
30–34 996 9 6.7 1.3 0.61–2.55 
<30 1252 3 3.2 0.9 0.19–2.75 

Type of infertility 
Primary 1792 12 9.4 1.3 0.66–2.24 
Secondary 1471 23 13.6 1.7 1.07–2.54 

Diagnosis of infertility 
Hormonal 355 5 1.6 3.1 0.99–7.22 
Nonhormonal 2905 30 21.3 1.4 0.95–2.01 

Number of IVF cycles 
1–3 2258 19 17.0 1.1 0.67–1.75 
4+ 1117 16 8.0 2.0 1.15–3.27 

Pregnancy 
Ever 1774 13 10.1 1.3 0.68–2.20 
Never 1601 22 14.8 1.5 0.93–2.25 

IVF, in vitro fertilization. 

expected breast cancer cases with estimated 95% 
confidence intervals (95% CI).27 The SIR calcula
tions took into account person years, which were 
calculated from the date of first fertility treatment 
until the end of follow up (31 December 2004, the last 
update of the National Cancer Registry), or until the 
date of breast cancer diagnosis, whichever came first. 
SIR values were also computed by categories of age, 
type of infertility (primary/secondary), diagnosis of 
infertility (nonhormonal/hormonal), number of 
treatment cycles and outcome of the infertility treat
ment (pregnancy: yes/no) when available. 
A multivariate Poisson regression model was used 

to evaluate the possible effects of number of IVF 
cycles, age group, and diagnosis of infertility on the 
risk of breast cancer in the cohort of infertile women 
treated with IVF. 
In addition, the Cox proportional hazard model 

was used to evaluate within-cohort comparisons be
tween women who did and did not develop breast 
cancer. 

RESULTS 

The IVF cohort consisted of 3,375 patients who 
were treated at the IVF Unit at Assaf Harofeh 
Medical Center during the period 9 April 1986 to 31 
December 2003. 
These women underwent 3.15 ± 2.39 (1–18 cycles) 

treatment cycles. One third of the women (n = 1170) 
underwent 4 or more cycles, of which 801 underwent 
4–6 cycles and 316 underwent 7 or more cycles. Mean 

age at first treatment was 32.1 ± 5.7 years (18–45 
years). 
The mean length of follow-up was 8.1 ± 4.3 years 

(1.0–18.7 years) with a total 27,327 person-years of 
follow-up. 
During the follow-up period, 35 women were 

diagnosed with breast cancer, compared to 24.8 
cases expected in the general population (SIR = 1.4; 
95% CI 0.98–1.95). Table 1 presents the observed 
and expected numbers of breast cancer cases 
according to demographic and infertility character
istics. Women who were 40 years or older at their 
first IVF treatments (SIR = 1.9; 95% CI 0.97–3.30), 
those with secondary infertility (SIR = 1.7; 95% CI 
1.07–2.54), anovulatory women (SIR = 3.1; 95% CI 
0.99–7.22) and those who underwent four or more 
IVF cycles (SIR = 2.0; 95% CI 1.15–3.27) were at a 
higher risk of breast cancer than the general popu
lation. The risk for developing breast cancer among 
women with hormonal infertility who were at the 
age of 40 or older and who underwent four or more 
IVF cycles was calculated to be 8.6 (95% CI 1.44– 
51.1). 
In multivariate analysis of this cohort (Table 2), 

women who underwent four or more IVF cycles as 
compared to one to three cycles (SIR = 1.9; 95% CI 
0.95–3.81) were at insignificant increased risk to de
velop breast cancer. Similar results were observed 
with the Cox proportional hazard model (Table 2) 
for the effect of exposure to IVF cycles. Although the 
effect of exposure to more than four IVF cycles as not 
significant, the effect of hormonal infertility and age 
were more significant. 
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TABLE 2. Multivariate analysis for breast cancer development in the in vitro fertilization (IVF) cohort (n = 3375)
 

Poisson model Cox model 

Variable Hazard ratio 95% CI P value Hazard ratio 95% CI P value 

Age at IVF treatment 
40+ years 
35–39 years 
30–34 years 
<30 years 

Diagnosis of infertility 
Hormonal 

1.9 
1.4 
1.5 
1.0 

2.3 

0.60–8.68 
0.44–6.36 
0.44–6.71 

0.79–5.56 

0.31 
0.59 
0.55 

0.18 

11.2 
5.0 
3.1 

3.6 

3.1–40.0 
1.4–18.2 
0.8–11.4 

1.3–9.9 

0.002 
0.01 
0.09 

0.01 
Nonhormonal 1.0 

Number of IVF cycles 
‡4 1.9 0.95–3.81 0.07 1.8 0.9–3.6 0.07 
1–3 1.0 

IVF, in vitro fertilization. 

TABLE 3. The characteristics of 35 breast cancer patients 
who underwent in vitro fertilization (IVF) treatment [mean 

age at diagnosis (years ± SD) 44.5 ± 4.8] 

Tumor characteristics 

Histological type: n Percentage 

IDC 23 (66%) 
ILC 3 (9%) 
DCIS 5 (14%) 
Tubular 2 (5.5%) 
Mucinous 2 (5.5%) 

Stage 
0 5 (14.5%) 
1 12 (34%) 
2 10 (28.5%) 
3 7 (20%) 
4 1 (3%) 

Grade 
1 1 (5%) 
2 12 (63%) 
3 6 (32%) 

Number of patients with positive 10 (28.6%) 
lymph nodes 

Mean size of tumors (cm) 1.87 (range: 0.2–3.2 cm) 
ER (+) 22 (85%) 
PR (+) 15 (58%) 
Her 2neu (+) 4 (22%) 
Number of patients with positive 10 (29.6%) 
family history (%) 

Type of surgery: 
Mastectomy 10 
Lumpectomy 23 
Bilateral mastectomy 1 
Not operated 1 

IDC, infiltrative ductal carcinoma; ILC, infiltrative lobular car
cinoma; DCIS, ductal carcinoma in situ. 

Characteristics of the Tumors 

The demographics of the patients with breast can
cer and the characteristics of their tumors are shown 
in Table 3. The mean age of the patients at time of 
diagnosis was 44.5 ± 4.8 years (range: 32–51 years). 
The number of patients with stage 0, I, II, III and 

IV was 5, 12, 10, 7, and 1, respectively. 

The mean size of the tumors was 1.87 cm (range: 
0.2–3.2 cm). Two additional patients had diffuse 
DCIS, one patient presented with metastatic disease 
and her tumor was not measured. In two patients, the 
size of tumor was not available. Ten patients out of 
34 who underwent surgery, had axillary lymph node 
involvement. 
Twelve out of 19 patients with infiltrating duct 

carcinoma (IDC) in which the grade of tumor was 
available had grade 2 disease. 
About two thirds of the patients had IDC, five 

patients had DCIS, three had ILC, and two each had 
tubular and mucinous infiltrating carcinoma. 
Data on estrogen receptors (ER) and progesterone 

receptors (PR) was available in 24 out of 30 tumors 
with infiltrating carcinomas. Twenty-two out of 26 
patients were positive for ER (85%) and the rate of 
PR positive tumors was 58%. 
Four out of 18 patients (22%) in which HER 2neu 

was studied had a positive result. 
Four women in our cohort of 35 breast cancer 

patients developed the disease during the four-year 
interval following term pregnancy. Age at first-term 
pregnancy among these four women was 33.4 years as 
compared to 28.7 years in the general population. 
Nine out of 31 patients in which family history was 

available were found to have at least one first-degree 
relative with breast cancer (29%; 95% CI 14.6%– 
46.3%). 

DISCUSSION 

Infertility in General, and Breast Cancer 

In the present study, we investigated the possible 
association between IVF therapy and breast cancer 
development. A significantly higher risk to develop 
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breast cancer was reported in the past for nulliparous 
married women who tried and failed to become 
pregnant.28 Weiss et al.29 found that, among women 
with a first full-term birth at age 35 years or older, 
fertility problems were associated with a twofold risk 
of breast cancer. 
Two other studies observed an increased risk of 

breast cancer in infertile women, but a possible 
influence of infertility drugs in these cohorts was not 
obvious. Modan et al.17 found a 40% risk for breast 
cancer development in infertile women as compared 
to the general population. However, it is not known 
whether all of these patients were treated with ovu
lation induction. Brinton et al.19 found that infertile 
women had an approximately 30% higher risk to 
develop breast cancer, while the contribution of 
infertility drugs to the increased risk was again not 
obvious in his study. The same author earlier con
ducted a retrospective cohort study of 2,335 women 
who were evaluated for infertility at the Mayo Clinic 
between 1935 and 1964.4 They examined this rela
tively large cohort of women over an extended fol
low-up period for the incidence of all kinds of 
hormone-related cancers, and found no increased 
rate of breast cancer. The strength of this study 
comes from the fact that the women examined were 
diagnosed in an era in which no hormonal therapy 
whatsoever was administered and, therefore, they 
represent a pure infertile population. 
Others who studied various subgroups of infertile 

women failed to identify an increased risk to develop 
breast malignancies.29–31 Klip et al.32 and Venn et 
al.33 summarized the association between infertility 
and breast cancer and concluded that infertile women 
appear to be at no higher risk for breast cancer. 
However, the possible influence of infertility itself 

on the risk of breast cancer occurrence, without 
exposure to infertility drugs, should be taken into 
consideration whenever one studies the effect of 
infertility drugs on breast cancer risk. In the present 
study, breast cancer incidence was evaluated in 
comparison only to the general population rates. 
Infertile women who have never used fertility medi
cations would be the ideal comparison group. How
ever, due to the liberal policy regarding infertility 
treatments in Israel, such a group is very difficult to 
assemble. 

Specific Types of Infertility and Breast Cancer 

Although, as demonstrated above, an increased 
risk of breast cancer cannot be attributed to infertility 
alone, several diagnoses of infertility were demon

strated to harbor a higher risk for breast cancer 
development. Cowan et al.34 traced 81% of 1083 
infertile women at John Hopkins from 1945 to 1965 
and identified 17 breast cancers. It was found that 
women with ‘‘progesterone deficiency’’ had a 5.4 
higher chance to develop premenopausal breast can
cer compared with women with nonhormonal infer
tility. A minor excessive number (12 versus 8.25 
expected) of postmenopausal breast cancer in women 
with chronic anovulation was found by Coulam.35 

On the other hand, Garland and colleagues,36 who 
studied 116,678 women in the Nurses� Health Study 
II, found that the relative risk associated with a his
tory of anovulatory infertility, compared with no 
such history, was 0.41 (95% CI 0.18–0.93). In the 
current study, the findings are in concordance with 
the results of Cowan et al.34 and Coulam et al.35 as 
they demonstrate an increased risk for breast cancer 
in women with hormonal infertility. In contrast to 
Garland�s findings, the risk to develop breast cancer 
in treated women with anovulatory type of infertility 
compared to other types was elevated (SIR = 3.1; 
95% CI 0.99–7.22). 

The Influence of Infertility Drugs on Breast Cancer 
Development 

Only a few studies found some evidence that 
infertility drugs may, in some situations, increase the 
risk for breast cancer. Brinton et al.19 found a slight 
but nonsignificant elevation in risk for both clomi
phene and gonadotropins after ‡20 years of follow-
up (1.39 and 1.54, respectively). This risk became 
significant for clomiphene when examined for inva
sive breast cancer development (1.6). A similar in
crease in the risk of breast cancer was also identified 
in a cohort of 5,788 patients who were studied ret
rospectively and a 1.4 hazard rate to develop breast 
cancer in women treated by clomiphene –citrate was 
found.21 

Burkman et al.20 in a multicenter study, compared 
patients with breast cancer to healthy controls and 
found that a history of using infertility drugs was not 
associated with an increased risk to develop breast 
cancer. In general, they did not find an overall in
creased risk to develop breast cancer in association 
with the use of ovulation induction drugs. However, 
he identified a subgroup of patients, treated by clo
miphene, who were followed for more than 20 years 
and had a relative risk of 1.39 to develop breast 
cancer. 
Therefore, these studies hint at the possible role 

played by extensive exposure to infertility drugs in the 
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increased risk of breast cancer development. Yet, the 
question remains open as to whether the long expo
sure to infertility drugs contributes to a higher risk 
for breast cancer, or whether it is the long exposure to 
unopposed estrogen that exists in anovulatory wo
men that tends to increase their risk to develop breast 
cancer. 
Contrary to the aforementioned results, Braga et 

al.,6 who conducted a case-control study, reported an 
odds ratio of 1.43 to develop breast cancer in treated 
infertile women, compared to an odds ratio of 0.85 in 
infertile women who were not treated with ovulation 
induction. Although different subgroups of patients 
demonstrated various risks, no specific drug was 
identified to harbor a significant increased risk of 
inducing breast malignancy. 

IVF and Breast Cancer 

Only a few studies with a specific emphasis on 
infertile women treated by IVF techniques have been 
performed aiming to investigate the risk to develop 
breast cancer. As the overall dosage of drugs to 
stimulate the ovary in each treatment cycle may be 
significantly higher in IVF therapy, and they are 
administered during a relatively short time period, 
the long-term effects and breast cancer risk in these 
patients should be carefully considered. Two studies 
from two other IVF units in Israel13,14 did not dem
onstrate any increased rate of breast cancer. However 
the mean follow-up time in these groups was rela
tively short (6.5 and 3.6 years), with few cases of 
breast cancer in each (4 and 11, respectively). 
Venn and coworkers8 examined the incidence of 

breast and ovarian cancer in a cohort of 10,358 wo
men referred to IVF units in Australia between 1978 
and 1992. They studied all women who attended the 
units and compared those treated by IVF to non-
treated women. No increased risk for breast cancer 
was demonstrated in those exposed to IVF therapy. 
However, in this study, the number of IVF cycles was 
relatively low: 77% of all patients received three or 
fewer cycles of therapy. Among 16 patients who 
actually developed breast cancer and who were trea
ted by IVF, 11 received one or two cycles, 2 patients 
received three cycles, 2 four cycles, and 1 six cycles of 
fertility drugs. Although the incidence ratio for breast 
cancer was not significantly different with increasing 
number of cycles, the overall low number of treat
ment cycles may reflect low amounts of fertility drugs 
administered to the exposed patients. Evidence for 
the possible importance of the number of treatment 
cycles is provided by Brzezinski et al.,18 who dem

onstrated a twofold increase in the rate of breast 
cancer in women who used infertility drugs compared 
to the general population. Most of the women who 
developed breast cancer received more than six cycles 
of hMG. The association between the number of 
cycles and the increased rate of breast cancer may be 
supported by the results of the current study, as 
women who were treated with four or more IVF cy
cles had twice the risk to develop breast cancer as 
compared to those who had one to three cycles, al
though not significantly. In general, there was a 40% 
increase in the incidence of breast cancer in IVF-
treated women (although without statistical signifi
cance). 
The possible increased rate of breast cancer due to 

excessive exposure to high levels of fertility drugs 
during IVF therapy may be the result either of the 
triggering of de novo breast tumors, or the promo
tion of preexisting undetected breast malignancies or 
premalignant conditions in the treated women. 
Other possible risk factors for the development of 

breast cancer should not be overlooked. Women are at 
a higher risk to develop breast cancer during the first 
three to four years following a term pregnancy.37 One 
could assume that the proximity to pregnancy explains 
the slightly increased risk for breast cancer develop
ment. However, the fertility rate in our cohort was 1.15 
± 1.09 compared to 2.77 in the general population. 
Therefore, the proximity of the term pregnancy as a 
risk factor for breast cancer should be higher in the 
general population as compared to our cohort. Despite 
this fact, we observed a possible risk in our cohort. 
The theory that IVF therapy promotes preexisting 

tumors may be supported by the relatively high per
centage of treated women with breast cancer in the 
current cohort who had a positive family history 
(29%). This group of high-risk women most likely 
had small tumors, or premalignant breast changes 
that became detectable following the exposure to 
ovarian hyperstimulation. The possible vulnerability 
of women with a positive family history to develop 
breast cancer following infertility therapy was dem
onstrated by other studies. Although Burkman et 
al.20 demonstrated lower numbers of first-degree rel
atives with breast cancer overall, he found that 17.1% 
of treated patients had a positive family history 
compared to only 10% of the controls. Braga et al.6 

reported even lower numbers of positive family his
tory: 11.6% in treated patients, but only 5.2% in the 
controls. A similar enhanced risk to develop breast 
cancer in women with a positive family history was 
demonstrated in a third study by Gauthier and col
leagues.15 
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Eliassin and colleagues38 suggested the same pos
sible association in a different setting. In a prospec
tive nested case-control study within the Nurses� 
Health Study, they tried to examine whether the 
associations of endogenous estrogens and testoster
one with breast cancer risk differ between high- and 
low-risk women, with respect to a family history of 
breast cancer. They found that estradiol appeared to 
be more strongly associated with breast cancer in 
women with a higher predicted risk [relative risk 
(RR) = 4.5] compared with women with a lower risk 
(RR = 2.1). 
Information regarding a positive family history of 

breast cancer among the IVF-treated women was not 
available in the present study, except for those who 
had breast cancer. However, from another study 
carried out at our institute, where 21.8% of the pa
tients with breast cancer under the age of 70 had first-
degree family members with breast cancer,39 we can 
determine that the rate of a positive family history 
among breast cancer patients is lower (significance 
could not have been evaluated) than the rate ob
served in patients treated by IVF and presented in the 
current study. 
The study of Eliassin et al.38 may also support the 

notion that new breast cancer may result from the 
increased exposure to female hormones, and a clue 
for this theory may be found in the rate of tumors 
with ER(+) status, which was higher than the ex
pected rate in this age group. However, the small 
number of patients is not sufficient to evaluate the 
significance of this finding. Similar higher rates of 
ER(+) tumors in treated women were also reported 
earlier in another center in Israel, the Beer-Sheva 
University.11 This relative high rate of ER(+) breast 
tumor in the population of breast cancer patients 
may also point at a possible role of fertility drugs on 
the development of breast cancers. 
Histological patterns of breast cancer in the present 

study demonstrated slightly lower rates of infiltrating 
duct disease compared to other infiltrating types of 
cancer, as was reported in the general population of 
breast cancer in a previous study from our center, a 
population which may represent accurately the gen
eral population of breast cancer patients in our 
referral area, although this difference does not seem to 
be of importance due to the relatively small number of 
patients in the present study.39 Intraductal carcinoma 
of the breast was also found to be similar to the rate of 
patients younger than 70 years in our previous study: 
14% compared to 16% in the general population. 
This relatively smaller percentage can be attributed to 
the low screening rate of patients at the age of breast 

cancer patients of the present cohort, or may result 
from a lower screening rate in general at the time 
period in which the follow-up was started, the end of 
the 1980s and the beginning of the 1990s. When we 
compared other characteristics of the tumors to the 
findings of the previous study from our center, we 
found that they were quite similar (involved lymph 
nodes, stage of the disease, and the rate of tumors 
positive to HER-2neu). A possible difference was 
found in the grades of tumors, which was higher in the 
women treated by IVF: grade II tumors were found in 
63% compared to 54% in the previous study. 
This study succeeded in identifying subgroups of 

women who were treated by IVF and had a tendency 
to be more vulnerable to develop breast cancer. These 
subgroups include women older than 40 years of age 
at first treatment, those who received more than four 
cycles of therapy, and women with hormonal infer
tility. 
A limitation of the present study, as well as other 

studies on the subject, is that so many infertility 
medications are used and they may be very different. 
Unfortunately, over 40% of the women in our cohort 
received more than one treatment protocol. There
fore, individual analysis per protocol could not be 
performed. 
The possible short-term risk that was observed in 

our study may have less clinical significance. How
ever, the establishment of this cohort of infertile 
women will enable us to conduct longer follow-up, 
since the effects of therapy may be more evident 
later on. 
In summary, our results raise the possibility of an 

association between long exposure to fertility drugs 
during IVF therapy and the development of breast 
cancer. These preliminary findings need to be repli
cated in other cohort studies, preferably with more 
information regarding other possible contributing 
factors such as a family history of breast cancer. 
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