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Abstract 

1.Background/Objectives: Combined hormonal contraceptives (CHCs) are widely used by women during 
their fertile years. Often, these pills are taken without medical advice, which can lead to certain unwanted effects. 
This class of medication has been studied over the years for its impact on various types of cancer. Since cancer is 
becoming an increasingly common condition, understanding the factors that contribute to its development is 
important for prevention. 2. Methods: This paper reviews recent literature from reputable sources such as PubMed, 
Google Scholar, ScienceDirect, and Scopus. 3. Results: The review of the medical literature reported evidence about 
the risk of CHCs in developing breast and cervical cancer, and more, about the protective effect on ovarian, 
endometrial, and colorectal cancer. 4. Conclusion: This paper presents the risk/benefit balance of CHCs in terms of 
their impact on some cancerous pathologies. According to the analysis, we can state that CHCs are effective and 
even safe if administered appropriately and according to the recommendations of specialists, depending on the 
particularities of each patient. 
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INTRODUCTION 

Nowadays, oral contraceptive pills (OCPs) are widely used, especially combined 
hormonal contraceptives (CHCs) [1]. 

Three types of oral contraceptive pills are known: progesterone-only, combined 
estrogen-progesterone, and extended-release pills. Estrogen is the hormone that stabilizes 
menstrual bleeding, while progesterone prevents pregnancy. 

The mechanism of action of progesterone is to inhibit follicular development, which 
prevents ovulation [2]. Through negative feedback acts on the central nervous system, in the 
hypothalamus, leading to a decrease in the secretion of follicle-stimulating hormone and 
luteinizing hormone. Therefore, if the follicle does not develop, estradiol is not produced. In 
addition, progesterone can stop sperm from entering the upper genital tract. 

Similarly, estrogen, through negative feedback on the pituitary gland, inhibits 
follicular development, with slowed secretion of follicle-stimulating hormone [3]. 

OCPs are prescribed to women to prevent pregnancy; however, they can also be 
indicated in menstrual disorders, polycystic ovary syndrome, endometriosis, and some 
cancers [4, 5]. The administration of OCPs should be done with caution, as there is evidence 
that these pills may induce a higher risk of cardiovascular disease among women who use 
them, especially those with other comorbidities [6-8]. 

Oral contraceptives are widely used by women between 15 and 44 years of age, but 
due to adverse reactions that occur especially in people at risk, other methods of 
contraception can also be used. These methods are chosen depending on the co-administered 
medications, comorbidities, and family history [3]. 

The first clinical trials of OCPs were conducted in South America in the 1950s when 
contraception was illegal. In 1957, the FDA introduced the first pill (mestranol 150 
μg/norethynodrel 10 mg) for use in menstrual disorders, and a few years later, it was also 
used for contraceptive purposes [9, 10]. 

CHCs are classified by the WHO as class 1 carcinogens [11]. Thus, the possible 
relationship of combined contraceptives with the development of cancer has raised concerns 
among women and scientific researchers. Estrogens and progesterones can induce cell 
growth, which can also lead to the proliferation of cancer cells [12]. 

To date, there is no clear research showing the risk of oral contraceptives in the 
development of cancer. However, some studies show that continuous use of contraceptives 
may increase the risk of cancer, especially of the breast and cervix, compared to women who 
do not use oral contraceptives [13, 14]. However, on the other hand, CHCs may reduce the 
risk of malignancy in the endometrium and ovaries [15, 16]. 

Aim and objectives 
Due to the intense use of combined oral contraceptives among women of childbearing 

age, this study aims to highlight the influence of oral contraceptives on different types of 
cancer to prevent certain risks for women. 

MATERIALS AND METHODS 
This research was conducted through a systematic review of the specialized literature 

on combined oral contraceptives, with a focus on their influence on cancer pathologies. 
Current clinical trials were extracted from scientific databases, including PubMed, Google 
Scholar, ScienceDirect, and Scopus. Articles were selected according to a series of keywords 
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such as: contraceptives, combined oral contraceptives, cancer and contraception, cervical 
cancer, breast carcinoma, endometrial and ovarian cancer, and colorectal carcinoma. 

For methodological transparency and clarity in identifying and selecting relevant 
studies, the review process of this study followed the PRISMA 2020 (Preferred Reporting  
Items for Systematic Reviews and  Meta-Analyses) guidelines. The PRISMA framework was 
adapted to benefit from a structured search. The process of identifying and selecting studies is 
represented in a flow diagram (Figure 1). 

 

 
Figure 1. PRISMA 2020 flow diagram for the review 

 
Inclusion criteria were based on prospective, retrospective, and meta-analyses studies 

that analyzed the influence of CHCs on the development of cancer in women of different 
ages. Reviews and case reports were excluded. Initially, 179 scientific articles were observed 
using the keywords, and of these, 35 studies met the criteria and were within the scope of this 
work. 

RESULTS 

The benefits and risks of CHCs vary depending on the region or area, with the balance 
influenced by disease incidence and maternal mortality rates. In underdeveloped nations 
with high maternal mortality, the use and effectiveness of contraceptives in preventing 
pregnancy are especially important. Furthermore, even within the same country, the benefits 
and risks differ for various groups of women. As a result, the balance shifts, with differences 
seen between smokers and non-smokers as well as between young and older women [17]. 

The evidence supporting the link between CHCs and cancer is derived from 
observational studies, including case-control studies and prospective cohort studies. 
However, these studies cannot show exactly whether oral contraceptive use increases or 
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reduces the risk of cancer, as there may be differences between the women in the study, 
which may also influence the development of cancer. This research provides ample evidence 
that women who use CHCs have a higher risk of developing breast or cervical cancer, while 
the risk is reduced for ovarian, endometrial, and colorectal cancer [18-20]. 

Risks of CHCs 
Breast cancer 
The main concern with CHCs is related to the development of breast cancer.  
Breast cancer is the second most common cause of death, being one of the most 

diagnosed pathologies in women [21].  
Sex hormones are factors that can increase the risk of breast cancer, especially in 

postmenopausal women who are undergoing hormone replacement therapy. Estrogen and 
progesterone promote the growth of breast tissue by stimulating the proliferation of stem 
cells [22]. Additionally, estradiol and estrone can damage genes, having a mutagenic potential 
[23]. 

Studies have indicated that women who have used CHC recently or are currently 
taking the pill have about a 24% higher risk of developing breast cancer compared to women 
who have never used it. The risk of developing cancer decreases after stopping contraceptives 
and returns to normal after 10 years [24]. 

An analysis that included 54 epidemiological studies (25 countries) with over 150.000 
participants showed that women who used CHCs had a 7% risk of developing breast cancer 
compared to women who did not use CHCs [25].  

Other studies that investigated over 110,000 nurses aged 24 to 43 also reported a risk 
of breast cancer among those who used contraceptives [26-28].   

The same risk was also recorded in a 2017 Danish prospective study with newer 
contraceptives, reporting a 20% increase in cancer risk [29]. 

We can, however, state that the higher risk was given by a certain contraceptive, the 
"triphasic" oral pill, where the dose is released during the menstrual cycle in three stages [30]. 

More recently, in 2021, a prospective cohort study showed a higher risk for women 
using CHCs compared to those who do not; these risks were no longer present five years after 
quitting [31]. 

The risk of developing breast cancer ranged from 0% to 60% depending on the 
duration of administration and the contraceptive used. 

Table 1 summarizes the studies that reported an increased risk of breast cancer with 
CHCS use. 

 
Table 1. Relevant studies regarding the risk of breast cancer with CHCs use 

Study design Population Results Observations References 
Meta-analysis 
(54 studies, 25 

countries) 

53.000+ women RR 1.24 (CI 95%: 1.15–
1.33) 

The risk ꜜ after stopping: RR 1.16 
(1–4 years), RR 1.07 (5–9 years), nil 

after 10 years. 
It does not matter the type or 

duration of CHCs. 
The tumors detected were less 

advanced. 

[25] 

Prospective 
cohort study 

121.577 women RR 1.26 (95% CI: 1.09–
1.46) for use ≥5 years 

Association with increased breast 
cancer mortality in long-term users 

[28] 

Prospective 
cohort study 

1.8 million women, 
tracked for 11 years 

RR 1.19 for current or 
late CHC users; RR 1.20 

for any hormonal 
contraception. 

Risk ꜛ with duration of use. 
1 additional case/7,690 

women/year; <35 years: 
1/50,000/year 

[29] 

Prospective 
cohort study 

113.187 women HR 1.31 (95% CI: 1.09–
1.58) for current users 

Former users: similar risk to non-
users after 5 years of stopping 

[31] 

RR: Risk ratio; HR: Hazard ratio; CI: Confidence interval 
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Research results suggest that the breast cancer-inducing effect appears to be 
temporary or limited to recent or long-term use of CHCs. 

However, in several prospective cohort studies, neither continuous use nor previous 
long-term use of CHCs indicated an increased risk of breast cancer [14, 32]. 

Furthermore, some data support that low concentrations of current preparations do 
not increase the risk of breast cancer in women with BRCA1 and BRCA2 genetic mutations 
[33].  

Cervical cancer 
Cervical cancer is one of the most diagnosed malignant pathologies in women and 

ranks 4th in the ranking of causes of death [12]. 
Women who have used combined oral contraceptives for ≥ 5 years have an increased 

risk of developing cervical cancer compared to women who have not used them. In one 
study, it was shown that the duration of use of CHCs influences the risk of cervical cancer. 
Therefore, a 10% increase in risk was reported when they were used < 5 years, while a 60% 
increase was recorded for use for 4-9 years, and use ≥ 10 years, the risk doubled [34]. 

In an EPIC cohort study, conducted over 9 years with over 300,000 women, the link 
between hormones and cervical cancer was investigated [35]. According to previous studies, 
it has been shown that the risk of cervical cancer increases with long-term use of CHCs. 

A similar conclusion was reached in a Danish study of women of childbearing age 
(two million participants) who were not vaccinated against HPV. It was reported that the risk 
was the same for both squamous cell carcinoma and adenocarcinoma [36]. 

However, in all cases, this risk of developing cervical cancer decreases once the use of 
CHCs is stopped [15, 35, 37]. 

There is evidence to suggest that the use of CHCs may increase cervical vulnerability 
to HPV infection or alter the progression of malignant and premalignant lesions. 

Thus, the hormones used in CHCs enhance the expression of HPV 16 E6 and E7 
oncogenes, leading to damage to the p53 tumor suppressor gene and increasing the ability of 
viral DNA to promote neoplasticity [37-40].  

Benefits of CHCs 
Studies have shown several ways in which CHCs may reduce the risk of certain types 

of cancer, including: i) decreased ovulation, which reduces exposure to natural female 
hormones, in the case of ovarian cancer; ii) inhibition of endometrial cell proliferation, in the 
case of endometrial cancer; iii) decreased bile acids in the blood following the use of oral 
conjugated estrogens, in the case of colorectal cancer [20].  

Ovarian cancer 
Ovarian cancer is the 8th most diagnosed cancer and the 5th leading cause of death in 

women [41].  
On the other hand, long-term use of CHCs reduces the risk of developing ovarian 

cancer. Numerous studies suggest their protective effect. Therefore, the longer CHCs were 
administered, the lower the impact of ovarian malignancy, with even a protective effect, and a 
decrease of up to 50% of the cancer risk [42-44]. 

A large analysis claims that contraceptives have prevented 200.000 ovarian cancer 
lesions and 100.000 deaths caused by this type of cancer [44]. 

The protective action intensifies with increasing duration of contraceptive use [45] and 
can continue for up to 30 years after women stop taking CHCs [46]. 

This effect has also been recorded among women who carry a mutation in the BRCA1 
or BRCA2 gene [47-49]. 

Endometrial cancer 
Endometrial cancer is also an important cause of morbidity and malignancy among 

women [50]. 
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CHCs possess protection against endometrial malignancy. Women who have used 
and are using CHCs have a lower risk of endometrial cancer than those who have not used 
them, unlike previous cases, where they induce breast and cervical cancer [45]. 

Research has shown that the longer the use of CHCs, the lower the risk of endometrial 
cancer. Thus, after 10-15 years of administration, the risk of neoplasia decreases by 
approximately 50%. Moreover, after discontinuation of use, the protective effect persists for 
30 years, suggesting that there are no individual characteristics that influence it [51]. 

Moreover, an NIH-AARP prospective study showed that women who used 
contraceptives, smoked, and were obese had a low risk of developing endometrial cancer [45]. 

Several studies support the protective action of the pill that persists for many years 
after stopping CHC treatment [15, 51, 52]. 

Colorectal cancer 
Colorectal cancer is common among women, but it has a good survival rate. IARC has 

found that the use of oral contraceptives may have a positive impact on reducing the risk of 
colorectal cancer [12]. 

A meta-analysis of 29 studies found a relative risk of colorectal cancer for long-term 
use versus uncontrolled use of 0.8. A study in which the duration of CHC use was inversely 
associated with a decrease in risk, without influence of dose [53]. 

In another meta-analysis of 23 cohort and case-control studies, the relative score was 
similar at 0.8. This study did not examine whether there was a relationship between duration 
of use and risk, but showed that recent use was more beneficial [54]. 

Iversen et al. demonstrated that the protection against colorectal cancer by CHC use 
could be greater than 35 years [15]. 

Therefore, there is various research that states that the use of CHCs does not induce a 
high risk of colorectal cancer, and even presents a lower risk by up to 20% [15, 52, 53, 55-58]. 

In addition, in a cohort study of 1.3 million women, conducted over 13 years, it was 
shown that the use of CHCs is associated with an increased risk of anal cancer, where HPV 
may have an influence, similar to cervical cancer [59]. 

Figure 2 shows the benefit/risk balance regarding the influence of combined oral 
contraceptives on the most common cancers in women. 

 

 
Figure 2. Risk/benefit balance of CHCs 
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DISCUSSIONS 

The role of combined oral contraceptives in cancer development has been widely 
discussed in the medical literature since the 1970s [60, 61]. 

In 1979, the International Agency for Research on Cancer (IARC) reported that 
estrogen and progesterone might influence the differentiation, development, and growth of 
various tissues in both humans and animals. Additionally, laboratory animal studies have 
demonstrated that pregnancy, surgical removal of endocrine glands, or external steroid 
administration can alter the hormonal environment and may either increase or, in some cases, 
decrease the occurrence of cancerous lesions [62]. 

Because CHCs are synthetic versions of female hormones, they can increase the risk of 
carcinoma, especially types of cancer that express receptors for estrogen and progesterone, 
such as breast cancer [63]. 

In 2012, the same IARC reported that the use of CHCs may increase the risk of breast 
cancer in women of childbearing age who have recently used or are currently using the pill. 
CHCs may also raise the risk of developing cervical and liver cancer with longer treatment 
duration, and this risk may decrease after stopping therapy. The risk of developing cervical 
cancer may be due to changes in the susceptibility of cervical cells to infection with high-risk 
HPV.  

Additionally, there has been discussion about a protective effect of combined 
contraceptives; this effect is attributed to the potency of progesterone and may be reduced by 
the strength of estrogen. CHCs may lower the risk of developing colorectal cancer and 
ovarian cancer, depending on how long they are used, and may also influence the risk of skin, 
pancreatic, lung, or thyroid cancer [64]. 

A meta-analysis examining the cancer risk in adult women (20-54 years) in the US who 
use CHCs highlighted these points. Therefore, over 8 years, for every 100,000 CHCs users, the 
estimated number of additional or reduced cases per 100,000 women was +125 (cervix), +151 
(breast), -193 (ovarian), and -197 (endometrium) [65]. 

Given that numerous large-scale studies have consistently demonstrated a 
considerable increase in risk among current and recent users of CHCs, breast cancer has 
garnered the most attention in this context [25, 29]. After stopping, this increased risk steadily 
decreases and seems to revert to baseline in around ten years. Crucially, the absolute risk 
increase is minimal, especially for younger women, whose incidence of breast cancer is 
typically low. 

Cervical cancer and CHCs have a more complicated relationship. Long-term usage, 
especially after five years, may raise the risk of invasive cervical cancer in women who have a 
history of oncogenic human papillomavirus infection [66, 67]. Although this risk seems to 
decrease after stopping, it is still a worry in areas with low HPV immunization and screening 
rates. The increasing use of immunization programs may lessen this association's significance 
for upcoming generations. 

CHCs, on the other hand, have a remarkably protective impact against endometrial 
and ovarian malignancies. According to extensive collaborative assessments, using CHCs 
lowers the incidence of ovarian cancer by between 30 and 50 percent, and the protection lasts 
for decades after stopping [44]. According to Iversen et al. [15], there is a 50% reduction in the 
risk of endometrial cancer, with long-lasting advantages even for women who stop using it 
years early. Given the high mortality and usually delayed presence of ovarian cancer, as well 
as the increasing global incidence of endometrial cancer, these preventive benefits are 
especially pertinent. 
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Colorectal malignancies are less examined. Research points to a slight decrease in the 
risk of colon cancer in CHC users, which may be due to hormonal effects on inflammation 
and bile acid metabolism [67]. 

CHCs provide a heterogeneous cancer risk profile when combined. They significantly 
lower the burden of ovarian and endometrial cancers while moderately increasing the 
incidence of breast and cervical cancers. They may also provide extra protection against 
colorectal cancer. From the standpoint of public health, modeling studies indicate that the 
number of cancers averted frequently surpasses the number that are generated, particularly in 
populations with high rates of HPV vaccination and cervical cancer screening. However, a 
woman's lifestyle, family history, genetic predisposition, and access to preventative care can 
all affect how risks and benefits are balanced for her. 

Two important risk factors are the age at which CHC use was initiated and the 
duration of administration. Current and recent users, particularly those under 35 years of age, 
are at the highest risk of breast cancer; however, this risk decreases after stopping use and 
returns to baseline within approximately ten years [15, 29, 44]. On the other hand, the 
preventive effect against ovarian and endometrial cancer increases with longer duration of 
use and lasts for decades after stopping use. These divergent durations highlight the 
importance of age-specific counselling and reproductive goals and demonstrate the dynamic 
nature of CHC-associated cancer risk. 

The overall effect of CHCs is also influenced by socioeconomic and global conditions. 
The protective benefits could result in significant mortality reductions in high-income nations 
where screening for ovarian and endometrial cancer is common. The possible rise in cervical 
cancer risk, on the other hand, might be more significant in low- and middle-income nations, 
especially those with inadequate access to cervical screening and HPV vaccination [66, 67]. 
These differences highlight the necessity of context-specific recommendations and public 
health initiatives that strike a balance between cancer prevention and access to contraception. 

The risk-benefit ratio is influenced by genetic predispositions. Although the possible 
effect on breast cancer risk should be carefully considered, women with BRCA1/2 mutations, 
who have an increased baseline risk of ovarian cancer, may benefit greatly from CHCs [68, 
69]. Similarly, CHC-mediated endometrial protection may be disproportionately beneficial for 
women with Lynch syndrome or substantial family histories of endometrial or colorectal 
malignancies. Nevertheless, there is still a dearth of information on genetically predisposed 
groups. 

As demonstrated by this comparative analysis, the effects of CHC use on cancer are 
neither consistently detrimental nor consistently protective. Rather, the total effect is the 
result of a balancing act between conflicting effects, mediated by patient-specific 
characteristics, pharmaceutical formulation, and length of administration. The long-term 
impacts of more recent contraceptive formulations, the mechanisms behind tissue-specific 
outcomes, and the integration of these discoveries into tailored contraceptive counseling will 
all require further research. 

Globally, CHCs are some of the most widely used medications. In addition to their 
main therapeutic utility in preventing unwanted pregnancy, the use of CHCs can have both a 
positive and negative impact on the development of various types of cancer. However, with 
the evolution of the medical field, there are new alternatives that can influence this risk. 
Pharmaceuticals with very low doses of estrogen or alternative molecules (estetrol) or lower 
affinity for receptors may reduce systemic side effects, thereby reducing the carcinogenic 
potential [70]. Different receptor affinities between progestins impact cancer risk. New 
progestin molecules are improved in terms of tissue selectivity and efficacy [71]. Also, the 
class of selective progesterone receptor modulators (SPRMs) confers tissue-selective action. 
Therefore, these compounds may offer, in addition to endometrial and ovarian protection, a 
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reduction in the risk of breast cancer [72].  Research on alternative contraceptive methods, like 
compounds that block sperm function, is advancing. Non-hormonal options can remove the 
cancer risk associated with hormonal methods, but they lose the protective effects on the 
endometrium and ovaries [73]. Another category includes novelty, intrauterine devices that 
selectively eliminate SPRMs or vaginal rings with very low doses that reduce systemic 
exposure to hormones and maintain protective and local contraceptive action [74].   

Oral contraceptives expose the dual side of hormonal therapy: they decrease the risks 
of some types of cancer while increasing others. Therefore, innovations such as selective 
receptor modulators, non-hormonal agents, and local administration may lead to a balance. In 
the future, personalized contraceptive options are needed that offer increased benefits and 
decreased risks, and monitoring of long-term safety remains a priority. 

CHCs have been researched for more than 50 years, and their effect on cancer risk is 
still a major focus of studies on reproductive health. The database is still characterized by 
uncertainty, despite strong evidence showing protective effects against endometrial and 
ovarian malignancies as well as a moderate and typically temporary increase in the risk of 
breast cancer. To understand and improve patient care, several critical research gaps need to 
be addressed. 

The long-term safety of contemporary contraceptive formulations, elucidation of 
progestin-specific effects, inclusion of genetically and ethnically diverse populations, a better 
understanding of mechanisms, integration with other preventive strategies, and a systematic 
evaluation of novel contraceptives are among the most urgent research gaps. By addressing 
these ambiguities, risk estimates will be improved, safer and more customized contraceptive 
options will be supported, and the body of evidence supporting reproductive health care will 
eventually be strengthened. 

CHC’c understanding is further limited by the lack of diversity in the populations 
studied. Women of European descent constitute the majority of the current evidence, which 
comes mainly from high-income countries [15]. Data on non-European groups, as well as on 
women with genetic predispositions such as BRCA1/2, remain limited and sometimes 
contradictory [69]. To provide equitable and globally applicable contraceptive advice, 
research needs to be expanded to encompass a diverse range of populations. 

Long-term oncological risks are given less consideration in current pharmacovigilance 
frameworks, which place more emphasis on acute adverse events like venous 
thromboembolism [75]. To assess oncological safety over time, it would be beneficial to link 
prescription registries with cancer outcomes and promote international partnerships. 

The primary purpose of oral contraceptives is to prevent pregnancy.  The specialist 
doctor should advise the woman on the best alternative, including the risks and benefits of 
the pills, as well as their other non-hormonal effects, especially if a woman has comorbidities 
that could increase her risk when using CHCs. Additionally, pharmacists should work with 
doctors to ensure patients receive the most effective and affordable treatment. 

Pharmacists should also advise patients on adverse reactions, the correct dosage and 
use of CHCs, and most importantly, how to handle missed doses and other backup methods 
of contraception. Therefore, the team of professionals can achieve optimal results for women 
with maximum benefits of contraceptive therapy [3]. 

CONCLUSIONS 

For decades, the carcinogenicity of oral contraceptives has been intensively analyzed. 
The research conducted reports the risk of breast and cervical cancer after long-term 
administration of CHCs. However, the long-term protective effect on ovarian, endometrial, 
and colorectal cancer has also been exposed. The carcinogenic effects of CHCs are reversible 
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and can be reduced by changing the lifestyle (physical exercise, smoking, breastfeeding, HPV 
vaccination). 

Patients who use oral contraceptives should be warned about their possible 
carcinogenic action, in addition to their effective contraceptive effect. It is necessary to discuss 
the balance of benefits and risks and to choose the safest option for the woman. Updated and 
clear information can strengthen the patient-medical staff relationship, which will lead to the 
reduction of adverse effects and effective treatment. 

Several factors, including age, length of usage, genetic background, tissue-specific 
mechanisms, and the global health context, influence how CHCs impact cancer. Although the 
balance is dynamic and unique to each individual, the protective effects against ovarian and 
endometrial cancers frequently outweigh the moderate rise in breast and cervical cancer risk. 
Future studies should combine mechanistic findings, incorporate genetically and ethnically 
diverse populations, prioritize long-term safety studies of newer contraceptive formulations, 
and assess results in light of changing preventive measures like cancer screening and HPV 
vaccination. Women around the world will be able to receive more accurate, fair, and 
knowledgeable contraceptive counseling because of such initiatives. 

Following the existing studies, we can state that CHCs are effective and safe, but they 
must be administered according to the recommendations of specialists. 
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