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ABSTRACT
Background: Ovarian, Breast, and Endometrial cancers are linked to various risk factors, including low parity, infertility, early 
menarche, and late menopause.

The objective of this study is to evaluate the potential link between infertility and cancer in patients and to examine whether this 
association is due to genetic factors or the effects of treatments received.

Methodology: It is a retrospective, hospital-based study conducted at MHRI Hospital and Research Centre in Hyderabad from 
January 2019 to January 2024. The study included 105 women with endometrial cancer, 950 with ovarian cancer, and 60 with breast 
cancer, all of whom had a history of infertility were 135 patients.

Results: Our study enrolled 1,115 patients, diagnosed with ovarian (n=950), endometrial (n=105), and breast cancer (n=60). Among 
the cohort of Cancer patients, 135 patients reported a history of infertility, Of which 67 patients have undergone treatment with 
Clomiphene Citrate, ovulation induction with more than 6 cycles of which 32 (48%) conceived and 35(52%) patients did not conceive 
and 68 patients had undergone IVF treatment between 2-6 cycles, and of which 22 (32%) patients have successfully conceived and 
46 (68%) patients did not conceive. Regarding IVF outcomes, 22 women successfully conceived following multiple cycles. This 
study revealed variability in reproductive outcomes, with ovulatory disorders, polycystic ovary syndrome (PCOS), and unexplained 
infertility identified as the most prevalent causes of infertility.

The mean age at cancer diagnosis was 50-55 years for ovarian cancer, 44-49 years for breast cancer, and 55-60 years for endometrial 
cancer. Among the infertile patients, 10 had Male factor, 32 had ovulatory disorders, 33 had PCOS, 20 had Obesity, 16 had 
Endometriosis and 24 had unexplained infertility.

Conclusion: This study highlights the complex interplay between infertility, fertility treatments, and cancer risk. A notable proportion 
of ovarian cancer patients reported a history of infertility, particularly those with ovulatory dysfunction, polycystic ovary syndrome
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(PCOS), and unexplained infertility both of which may contribute to both infertility and an increased risk of cancer. While ovulation 
induction with Clomiphene Citrate and IVF yielded partial success in achieving pregnancy, infertility remained a persistent challenge 
for many, underscoring the variability in reproductive outcomes may be due to Genetic background.

The findings suggest that prolonged infertility, particularly when associated with hormonal imbalances such as those seen in PCOS 
and ovulatory disorders, may elevate the risk of certain malignancies. Further research is required to explore the long-term effects 
of fertility treatments, particularly Clomiphene Citrate, on cancer risk. Additionally, studies should investigate the mechanisms by 
which infertility, especially in the context of hormonal dysregulation, may contribute to carcinogenesis, particularly in ovarian, 
endometrial, and breast cancers.
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Introduction
Infertility, defined as the inability to conceive after 12 months of 
regular, unprotected intercourse, affects approximately 20-25% 
of couples over the course of their lifetime [1]. Approximately 
17% of infertility cases remain unexplained without an identified 
cause [2]. Infertility has been identified as a potential risk factor 
for several gynecological malignancies, such as Ovarian, Breast, 
and Endometrial cancers. Emerging evidence highlights a 
complex molecular relationship between infertility and cancer in 
women. Infertility has been linked to an elevated risk of specific 
cancers, including ovarian, endometrial, and breast cancers 
[3]. Dysregulations in the uterine molecular environment may 
contribute to the development of cancer by promoting abnormal 
cell growth, impairing DNA repair mechanisms, and disrupting 
hormonal balance. This is possibly due to lower parity and the 
use of exogenous hormones during infertility treatment. Lower 
parity is associated with a higher number of lifetime ovulatory 
cycles, which may increase the risk of ovarian cancer, Breast, 
and Endometrial, while parity is thought to reduce this risk by 
limiting the number of ovulatory cycles [4]. Unraveling the 
shared molecular mechanisms between infertility and cancer holds 
the potential to provide valuable insights into both conditions, 
enhancing diagnostic and therapeutic approaches [5].

The number of lifetime ovulatory cycles and consequently 
influences exposure to ovarian hormones, the number of ovulatory 
cycles reduces the risk of ovarian cancer, Breast, and Endometrial 
Cancer. Estrogen levels progressively increase during the follicular 
phase, peaking just before ovulation, and remain elevated 
throughout the luteal phase. In contrast, progesterone levels are 
low before ovulation and rise markedly following ovulation, 
during the luteal phase. In anovulatory cycles, ovulation fails to 
occur, and as a result, the luteal phase is absent. Women with 
infertility attributable to ovulatory disorders have fewer ovulatory 
cycles than fertile women, leading to reduced cumulative exposure 
to luteal-phase hormones over their lifetime. Furthermore, the 
use of exogenous hormones in infertility treatments, including 
gonadotropins and Clomiphene Citrate may modulate cancer risk, 
although the evidence remains inconclusive [6].

The prevalence of infertility is influenced by a combination of 
genetic, environmental, nutritional, and physiological factors. Key 

risk factors associated with subfertility include obesity, anovulation, 
excessive tobacco use, endometriosis, and nulliparity [7,8].

Assisted reproductive technologies (ARTs) utilize medications and 
procedures that may lead to ovarian trauma during oocyte retrieval 
and induce multiple ovulations. These interventions result in 
elevated levels of sex hormones, including estrogen, progesterone, 
and gonadotropins [9]. Since many female reproductive 
malignancies, such as breast and gynecologic cancers, are 
hormone-dependent, a potential association between ARTs and an 
increased risk of hormone-driven cancers is biologically plausible.

The long-term risks associated with fertility medications, 
particularly in relation to cancer, are a significant concern. Fertility 
treatments can induce multiple ovulations and alter steroidogenesis, 
even though they operate through various mechanisms. Given that 
certain cancers, including reproductive and breast cancers, are 
hormone-dependent, this offers a physiological basis for a potential 
link between the use of fertility medications and an elevated risk 
of these cancers. Despite these concerns, the safety of fertility 
treatments, particularly those involving hormone-based ovarian 
stimulation, remains a subject of ongoing debate. However, there 
is limited evidence regarding the long-term safety and potential 
cancer risks associated with these treatments.

Fertility Drugs
Ovarian stimulating agents commonly used in the treatment of 
female infertility include selective estrogen receptor modulators 
(such as clomiphene citrate [CC]), GnRH analogs/agonists, 
human menopausal gonadotropin (hMG), progesterone, follicle-
stimulating hormone (FSH), luteinizing hormone (LH), and human 
chorionic gonadotropin (hCG). These medications are typically 
administered alone or in combination during the follicular phase 
of the menstrual cycle as part of assisted reproductive technology 
(ART) treatments. Changes in endogenous hormone levels 
resulting from the use of fertility drugs have raised significant 
concerns regarding the safety of these treatments. With the rising 
incidence of infertility and the subsequent increased use of fertility 
medications in recent years, investigating the long-term effects of 
these drugs has become critically important.

Breast Cancer
the most common malignancy among adult women worldwide, is a 
leading cause of cancer-related deaths. Women receiving hormone 
therapy are considered at higher risk for breast cancer due to the 
potential effects of hormone stimulation drugs. These medications 
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may activate gonadotropin-releasing hormones, increase estrogen 
levels, and potentially trigger the steroid receptor-related oncogenic 
pathways that promote tumor progression. Fertility medications, 
such as clomiphene citrate (CC) is of particular concern.

Ovarian Cancer
Ovarian cancer is a multifactorial disease with a complex etiology, 
frequently diagnosed at advanced stages. There is an Increased 
risk due to low parity [10], late onset of menopause [11], Oral 
contraceptive use [12].
Endometrial Cancer
Endometriosis is the subtype of infertility with more agreement 
and is associated with the risk of Cancer.

Clomiphene Citrate
Clomiphene citrate and other fertility drugs have been hypothesized 
to contribute to defects in epithelial lining and ovarian capsule 
damage, potentially increasing the risk of cancer development, 
particularly ovarian cancer [13]. Repeated ovulation induced by 
these drugs may lead to trauma to the ovarian surface epithelium 
and invagination of the underlying stroma, predisposing women to 
malignant transformation [14]. Additionally, the hormonal changes 
associated with these drugs may play a role in increasing the risk of 
breast cancer [15]. The proposed link between ovulation-stimulating 
drugs, epithelial disruption, and ovarian cancer warrants further 
investigation to elucidate the underlying mechanisms [16]. It is a 
selective estrogen receptor modulator, that inhibits the negative 
feedback on gonadotropin release, thereby promoting estrogen 
production and inducing ovulation. Gonadotropins, including FSH, 
LH, and hCG, bind directly to receptors on ovarian follicular cells, 
stimulating ovarian activity. Clomiphene acts by blocking estrogen 
receptors in the hypothalamus, leading to an increase in gonadotropin 
secretion from the pituitary gland, which in turn enhances ovulation. 
This results in elevated levels of both estradiol and progesterone 
[17]. The increased hormone levels may promote breast cell 
proliferation, potentially establishing an inverse relationship 
between clomiphene. Clomiphene citrate (CC), the most commonly 
used ovulation induction drug, is known to increase the risk of 
ovarian hyperstimulation, and its long-term use may be associated 
with an increased risk of both ovarian and endometrial cancers 
[18]. As the number of women undergoing infertility treatments 
involving ovarian stimulation agents increases, the long-term 
effects of ovulation-inducing drugs on the risk of ovarian, breast, 
and endometrial cancers have become an important area of concern.

Materials and Methodology
This retrospective, hospital-based study was conducted at the 
MHRI Hospital and Research Centre in Hyderabad between 
January 2019 and January 2024. The study received approval 
from the institutional Ethics Committee, with the registration 
number ECR/1609/Inst/TG/2021. MHRI Hospital serves as a 
tertiary referral center, receiving patients from various institutions, 
including MNJ Cancer Hospital, Basavatarkaam Indo-American 
Cancer Hospital, Medicover Cancer Hospital, Apollo Hospital, 
and KIMS Hospital. We retrospectively recruited Endometrial 

Cancer (n = 105), Ovarian Cancer (n = 950), and Breast Cancer 
(n = 60), with 135 patients reporting a history of infertility. The 
study population consisted of women who presented to the IVF 
unit and underwent at least one treatment cycle. Infertility status 
was assessed at baseline and through follow-up questionnaires 
administered at regular intervals. Participants were queried 
regarding their attempts to conceive over the course of one year 
without success.

All participants were asked in the questionnaires that collected 
comprehensive demographic and clinical information, including 
age, marital status, history of infertility, details of infertility 
treatments received, duration of infertility treatment, the number 
of IVF cycles undertaken, and the number of cycles involving 
clomiphene citrate or gonadotropins. Additional data included the 
type of infertility diagnosis (e.g., tubal block, endometriosis, PCOS, 
anovulation, or obesity), the number of cycles of IVF or ovulation 
induction treatments administered, and whether infertility persisted 
despite treatment. In cases where a participant did not respond to 
this question, it was assumed that she had not used ovulation-
induction drugs. If a participant answered affirmatively, she was 
classified as having used ovulation-induction therapy at least once 
during the follow-up period. Women who reported using ovulation-
induction treatments were further asked to specify the type of 
medication used clomiphene citrate (CC). Comprehensive data 
were collected regarding demographic characteristics, including 
age for all participants. Additionally, detailed information was 
gathered on the type of infertility, the number of treatment cycles 
completed, and the corresponding treatment outcomes.

A total of 135 women, who were treated for infertility between 
January 2019 and January 2024 were followed for the development 
of cancer. Among them, 950 cases of ovarian cancer, 60 cases of 
breast cancer, and 105 cases of endometrial cancer were identified.

The study received approval from the institutional Ethics 
Committee, with the registration number ECR/1609/Inst/TG/2021.

Results
This study enrolled a total of 1,115 cancer patients across various 
cancer types ie Ovarian, Breast, and Endometrial Cancer, with 
detailed reproductive histories collected for each participant. The 
distribution of cancer types among the enrolled patients was as 
follows Endometrial Cancer (n = 105), Ovarian Cancer (n = 950), 
and Breast Cancer (n = 60). Among the cohort, 135 patients reported 
a history of infertility, Of which 67 patients have undergone 
treatment with Clomiphene Citrate, ovulation induction with more 
than 6 cycles ,of which 32 conceived (48%) and 35(52%) patients 
did not conceive have higher incidence of cancer and 68 patients 
had undergone IVF treatment between 2-6 cycles, and of which 22 
(32%)patients have successfully conceived and 46(68%) patients 
did not conceive are at higher risk of cancer.

Regarding IVF outcomes, 22 women successfully conceived 
following multiple cycles. The study revealed variability in 
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reproductive outcomes, with ovulatory disorders polycystic ovary 
syndrome (PCOS) and unexplained infertility identified as the 
most prevalent causes of infertility.

The mean age at cancer diagnosis was 50-55 years for ovarian 
cancer, 44-49 years for breast cancer, and 55-60 years for 
endometrial cancer. Among the infertile patients, 10 had Male 
factor, 32 had ovulatory disorders, 33 had PCOS, 20 had Obesity 
16 had Endometriosis, and 24 had unexplained infertility.

These findings underscore the challenges faced by women 
with a history of cancer and infertility in achieving pregnancy, 
particularly following extended cycles of ovulation induction and 
IVF treatment. The data also suggest that fertility outcomes may 
vary significantly depending on the number of treatment cycles 
and the type of cancer as Depicted in flow chart 1.

Table 1 represents the Sociodemographic features of 135 patients 
with a past History of Infertility out of 1115 cancer cases. It 
represents the average age of cancer onset varies by cancer type, 
with ovarian cancer having the earliest onset at 50-55 years, 
followed by breast cancer at 44-49 years, and endometrial cancer 
at 55-60 years. These findings suggest that reproductive factors, 
including hormonal exposure and the age of reproductive cessation, 
may influence the timing of cancer onset. Regarding infertility, the 
cohort shows diverse underlying causes Male factor (10 patients) 
Ovulatory disorders (32 patients) and polycystic ovary syndrome 
(PCOS) (33 patients) were the most prevalent causes of infertility, 
followed by obesity (20 patients), endometriosis (16 patients), and 
unexplained infertility (24 patients). The duration of infertility may 
be a critical factor in the increased risk of cancer development, 

especially for ovarian and endometrial cancers, where prolonged 
anovulation and altered, hormonal environments could contribute 
to carcinogenesis. The higher prevalence of PCOS, ovulatory 
disorders and Unexplained infertility may also suggest a hormonal 
imbalance that could contribute to both infertility and an increased 
risk of specific cancers. These findings further suggest that 
infertility, which is often linked to hormonal disorders such as 
PCOS, ovulatory dysfunction, and unexplained infertility, may not 
only impair reproductive success but also be a potential risk factor 
for the development of certain malignancies. The relationship 
between infertility and subsequent cancer risk.

Table 2 Infertility treatment taken by 135 patients with a past 
History of Infertility out of 1115 cancer cases. Regarding fertility 
treatment, 67 patients in the cohort underwent ovulation induction 
with clomiphene citrate for more than 6-8 cycles. Among those 
who received treatment, 32 patients successfully conceived, 
yielding para 1 was 11 and para 2 was 21, reflecting a partial 
success rate for ovulation induction. However, 35 patients who 
underwent the same treatment did not achieve conception, despite 
prolonged exposure to clomiphene citrate has  higher incidence 
of cancer, indicating persistent infertility despite therapeutic 
intervention. This discrepancy may highlight the heterogeneous 
nature of infertility and response to treatment, as well as the 
possibility that infertility, regardless of treatment success, may 
still be linked to an elevated risk of certain cancers. These findings 
suggest the need for further investigation into the long-term effects 
of fertility treatments—especially clomiphene citrate—on cancer 
risk and the potential mechanisms by which infertility treatments 
may contribute to carcinogenesis, particularly in ovarian, breast, 
and endometrial cancers.

Figure 1: Enrollment and Screening of Cancer Subjects based on the history of infertility Opting for IVF treatment.
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Table 1: Baseline Characteristics of the subjects according to History of 
Infertility among 1115 Women with Ovarian, Breast, and Endometrial 
cancer and the treatment Outcome.
S.No Characteristic Number of Patients
1 Duration Of Infertility 7-15 years
2 Causes of Infertility  

Male factor 10 (7.4%)
Ovulatory Disorders 32 (23.7%)
PCOS 33(24.4%)
Obesity 20 (15%)
Endometriosis 16 (11.8%)
Unexplained Infertility 24 (17.7%)

3 Age of Onset of Cancer
Ovarian Cancer 50 -55 years
Breast Cancer 44-49 years
Endometrial Cancer 55-60 years

Table 2: Infertility treatment with History of Clomiphene Citrate taken 
with Cancer.

Condition Conceived Did not 
Conceived p- Value

History of Infertility  (n=135)    
Ovulation Induction with 
Clomiphene Citrate
 50 >6-8 Cycles 67

 

Ovarian Cancer 16 (50%) 20 (57.1%)
0.82Breast Cancer 8 (25%) 7 (20%)

Endometrial Cancer 8 (25%) 8 (22.8%)
Conceived with Clomiphene 
Citrate 50 
>6-8 Cycles 32(48%) 35(52%)

 

The table 3 provides the No of the Infertile patients taken IVF 
treatment out of  1115 Cancer cases. Among the 950 ovarian 
cancer patients, 68 undergone for in vitro fertilization (IVF) as 
part of their fertility treatment. Of those undergoing IVF, 22 (32%) 
patients successfully conceived, while 46 (68%) patients remained 
infertile and did not achieve conception, despite IVF intervention 
are at higher risk of cancer. These findings suggest that, although 
IVF can provide a potential pathway for fertility in cancer patients, 
success rates may be variable, with some individuals not achieving 
pregnancy despite utilizing assisted reproductive technologies. The 
number of IVF patients is relatively small, which may limit the 
generalizability of the findings; however, these results emphasize 
the importance of individualized treatment plans in managing 
fertility preservation and conception in cancer patients. 

Table 3: Reproductive Treatment with the History of IVF and Cancer.
Condition Conceived Did not Conceived P Value
Ovarian Cancer 11 (50%) 28 (61%)

0.63Breast Cancer 7 (31.8%) 10 (21.7%)
Endometrial Cancer 4 (18.2%) 8 (17.3%)
Conceived 22(32%) 46(68%)
Patients underwent for IVF  (n=68)    

Discussion
In this study we examined the reproductive outcomes and fertility 
treatment patterns in cancer patients, specifically focusing on 
ovarian, breast, and endometrial cancers. A total of 1,115 patients 
were enrolled, with ovarian cancer patients (n = 950), followed by 
endometrial cancer (n = 105) and breast cancer (n = 60). The findings 
revealed significant insights into the complex relationship between 
infertility, ovulation induction, and in vitro fertilization (IVF) 
treatments in terms of cancer, while also highlighting the potential 
links between infertility and an elevated risk of cancer development.
Our finding of this study is that 50% of ovarian cancer patients 
reported a history of infertility. This is consistent with existing 
literature, which suggests that infertility may be associated with an 
increased risk of ovarian cancer [19].
 
Infertility due to conditions like polycystic ovary syndrome 
(PCOS), ovulatory dysfunction, and endometriosis has been 
recognized as a risk factor for ovarian cancer [20].

In PCOS and ovulatory disorders, which were the most common 
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causes of infertility in this cohort 33 and 32 patients, respectively), 
are associated with hormonal imbalances, such as elevated levels 
of estrogen, which may contribute to ovarian carcinogenesis 
[21]. Similarly, prolonged anovulation and unopposed estrogen 
exposure, commonly seen in women with infertility, have been 
implicated in increasing the risk of endometrial cancer [22].

Of which 67 patients have undergone treatment with Clomiphene 
Citrate, ovulation induction with more than 6 cycles, of which 
32 conceived (48%) and 35(52%) patients did not conceive 
had undergone treatment with Clomiphene citrate who did not 
conceive are at a higher incidence of Cancer, further underscores 
the role of reproductive history in cancer risk. Nulliparity has long 
been established as a risk factor for both ovarian and endometrial 
cancers, with the absence of pregnancy leading to prolonged 
exposure to endogenous hormones such as estrogen, which may 
increase cancer risk [23]. These findings reinforce the need for 
further exploration of the interplay between infertility, hormonal 
imbalances, and the development of gynecological cancers. While 
CC is an effective treatment for many women with anovulatory 
infertility, there are ongoing concerns about its long-term use, 
particularly its potential association with ovarian cancer risk [24]. 
And 68 patients have undergone IVF treatment for 2-6 cycles. Of 
these, 22 (32%) were successfully conceived, 11 were Ovarian 
Cancer patients, 7 were  Breast Cancer and 4 were Endometrial 
Cancer while 46 (68%) remained infertile and did not Conceive 
were Ovarian Cancer patients 28(61%), 10 (21.7%) were  Breast 
Cancer and 8 (17.3%)were Endometrial Cancer. This suggests a 
heterogeneous response to treatment, where some women benefit 
from CC, while others do not, possibly due to factors such as the 
severity of infertility, the type of underlying disorder, or the impact 
of cancer treatments on ovarian reserve and function [25].

The potential association between prolonged CC use and ovarian 

cancer remains contentious. Some studies suggest that prolonged 
ovulation induction with CC may increase the risk of ovarian 
cancer [26], while other studies fail to establish a definitive link 
[19]. The findings from this study underscore the need for further 
research to investigate the long-term effects of ovulation induction 
on cancer risk, particularly in populations with pre-existing 
infertility or cancer treatment histories.

Among cancer patients in this study, 14 opted for IVF, with 6 
achieving successful pregnancies (1-2 children) and 8 remaining 
infertile despite IVF treatment. The overall IVF success rate of 
approximately 45% in this cohort is consistent with previously 
reported success rates for cancer patients undergoing IVF, which 
typically range from 20-60%. However, IVF success in cancer 
patients is influenced by numerous factors, including age, type 
of cancer, prior treatments, and ovarian reserve [27]. This study’s 
findings highlight the variable IVF outcomes in cancer patients and 
emphasize the importance of individualized treatment planning.

Conclusion
Our study shows the intricate relationship between infertility, 
cancer therapies, and reproductive outcomes. While fertility 
treatments, such as clomiphene citrate and in vitro fertilization 
(IVF), present promising options for cancer patients seeking 
to conceive, the success rates associated with these treatments 
remain highly variable. These outcomes are influenced by a range 
of factors, including the patient’s age, cancer type, and prior 
oncological treatments. Moreover, given the potential long-term 
risks of fertility treatments particularly concerns regarding an 
increased risk of ovarian cancer it is critical that future research 
investigates the enduring effects of these interventions. This will 
be essential for both improving fertility outcomes and assessing 
the potential carcinogenic risks associated with fertility-preserving 
therapies in cancer survivors.
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