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1  |  EPIDEMIOLOGY OF PREGNANCY 
AF TER C ANCER TRE ATMENT

Worldwide, approximately two million adult women of reproductive 
age (15–49 years) are diagnosed with cancer each year (Figure 1).1 
In 2022, the most common cancer types encountered were breast 
(32.8%), thyroid (15.1%), uterine cervical (12.5%), ovarian (4.4%), col-
orectal (4.3%), and lung (3.1%). Breast cancer is common in countries 
that are ranked both high and low on the Human Developmental 
Index (HDI),2 whereas thyroid cancer is more common in high HDI 
countries, and uterine cervical cancer is more commonly diagnosed 
in low HDI countries (Figure 2).

The most common cancer types reported in pediatric popula-
tions include leukemia (53%), central nervous system tumors (22%), 
and neuroblastoma (9%).3

A recent US study of nearly 6000 early adolescent cancer sur-
vivors found that the most common malignancies were lymphoma 
(35%), soft tissue sarcomas (26%), leukemias (approximately 15%), 
central nervous system malignancies (approximately 11%), and 
Wilms tumors (0.6%).4

Pediatric and early adolescent cancer survivors experience be-
havioral, emotional, and social disruptions which impact on their life 
goals.3 A recent meta- analysis identified that female pediatric cancer 
survivors had a two-  to three- fold increased risk of post- traumatic 
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2  |    MAXWELL et al.

stress disorder compared with children without cancer, with the bur-
den of surgery and treatments being an important cause.5

Treatments for cancer include traditional (surgery, chemotherapy, 
and radiotherapy) and emerging therapies.6 Emerging therapies tend 
to be more targeted6 and include stem cell, gene, nanoparticle- based, 
photodynamic,7 and exosome- based therapies, immunotherapy, and 
immune checkpoint modulation.8 While targeted to the specific condi-
tion, such therapies can result in significant organ dysfunction.8

Cancer and its treatment profoundly affect fertility, resulting in 
significantly reduced pregnancy rates among survivors. Garg et al.9 
reported that only 17.4% of cancer survivors had at least one subse-
quent live birth compared with 21.7% of age- matched controls, with an 
incidence rate ratio (IRR) of 0.69 across all cancer types. Certain can-
cers, such as leukemia (IRR 0.25) and breast cancer (IRR 0.44), exhibited 
the greatest reductions. Similarly, another large study observed a 32% 
deficit in births among adolescent and young adult cancer survivors 
compared with the general population, with cervical, breast, and geni-
tourinary cancer survivors experiencing the most significant declines.10

2  |  E VALUATION BEFORE PREGNANCY

2.1  |  Fertility consideration

Fertility preservation and genetic counseling are important topics to 
discuss with cancer survivors and will be covered in detail separately 
in an upcoming FIGO Best Practice Advice document.

Fertility preservation techniques are not universally available, 
and uptake remains low, with only 8% of women accessing stored 
reproductive material post- treatment.11 These findings emphasize 
the importance of early fertility counseling to mitigate the long- term 
impact on fertility and pregnancy outcomes.

2.2  |  Time interval between cancer treatment and 
pregnancy

The time interval between completing cancer treatment or achieving 
remission and pursuing pregnancy should generally be 1–2 years. It 
is important to provide advice on appropriate contraception during 
this period to allow recovery from treatment and reduce the risk of 
cancer recurrence during pregnancy, as this timeframe aligns with 
the period of highest recurrence risk.12

2.3  |  Past cancer surgery and treatments

In females diagnosed with gynecological cancer, surgery can include 
the partial or complete removal of the uterus, fallopian tubes, cervix, 
vagina, or ovaries.13

Other cancer- related surgeries such as nephrectomy, thyroid-
ectomy, pneumonectomy, and hepatectomy may impact pregnancy 
health and require functional screening. Adverse effects include 
chronic fatigue, cognitive impairment, neuropathy, organ dysfunction, 

F I G U R E  1  Incidence and mortality rates for all cancers in women aged 15–49 years worldwide. 
Source: GLOBOCAN, 2022.

560 486 deaths2 039 757 new diagnoses

F I G U R E  2  Estimated incidence and mortality rates for the most common types of cancer in women aged 15–49 years, worldwide (a) and 
by Human Development Index (HDI; b, c). Source: GLOBOCAN, 2022.
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    |  3MAXWELL et al.

such as cardiotoxicity, pulmonary toxicity, hepatic toxicity, and nephro-
toxicity, as well as impaired sexual health, anxiety, distress, depression, 
and fear of recurrence.14 These impacts are outlined in Tables 1 and 2.

2.4  |  Pre- pregnancy assessment

A pre- pregnancy health assessment should focus on the woman's 
overall health status, while considering the long- term effects of cancer 
treatment that could impact fertility and pregnancy. Table 1 describes 
pregnancy considerations for major organ and system function.

2.5  |  Primary cancer recurrence risk

Consultation with the oncology team to assess preconception staging, 
the risk of cancer recurrence, and the safety of discontinuing any ongo-
ing treatment is recommended. Women are advised to defer pregnancy 
until after the period of highest recurrence risk; for breast cancer and 
gynecologic cancers, a 2- year waiting period post- treatment is recom-
mended to minimize recurrence risk during pregnancy.40

2.6  |  Secondary malignancies

Cancer survivors who have undergone chemotherapy or radiation 
therapy are at risk of developing secondary malignancies later in 
life.41 Approximately 17%–19% of patients who survive primary ma-
lignancy suffer from secondary malignancies, which include gastro-
intestinal, breast, and central nervous system solid tumors, as well as 
leukemia and soft tissue sarcoma.41

2.7  |  Graft- versus- host disease

Female cancer survivors who have undergone stem cell or bone mar-
row transplantation are at risk of developing graft- versus- host disease 
(GVHD) during pregnancy. GVHD is managed through immunosup-
pression and should be well controlled before planning pregnancy.42

2.8  |  Special considerations

Pregnancy following treatments such as surgery, chemotherapy, and 
radiation may be at increased risk for long- term effects that require 
monitoring before or during a future pregnancy. Common cancers in 
reproductive aged women are shown in Table 2.

3  |  PREGNANCY C ARE

Recent investigation43 and a confidential enquiry into maternal death 
and morbidities in the UK reported that around 20% of women who 

TA B L E  1  Impact of prior cancer and cancer treatment on 
pregnancy health and practical advice for management.

Impact on system

Cardiac

• Anthracyclines, the most commonly reported cardiotoxic 
chemotherapeutic agents, cause dose- dependent cardiotoxicity15

• Coronary artery diseases can appear a long time after radiation 
therapy and it has been reported that 5%–10% of cancer 
survivors can develop moderate to severe heart disease16

• The incidence of new- onset heart failure during pregnancy 
is very low in female cancer survivors, with normal cardiac 
function before pregnancy. However, those with cardiotoxicity 
before pregnancy carry an increased risk of cardiac failure 
during or shortly after childbirth. It is recommended to have a 
cardiomyopathy investigation with echocardiography before 
conception for all women cancer survivors17,18

Endocrine

• Individuals who undergo radiation therapy and those exposed 
to alkylating agents (e.g., carboplatin, cisplatin, chlorambucil, 
cyclophosphamide) are at risk of developing endocrine 
complications.19 Cancer treatment- related endocrine disorders 
include hypopituitarism, gonadotropin deficiency, hypothyroidism, 
hyperthyroidism, hypothalamic dysfunction, gonadal dysfunction, 
hypertriglyceridemia, and hyperprolactinemia20

• Thyroid function tests (TFTs) are recommended annually for 
survivors who received radiotherapy to the neck, spine, or brain, 
especially in childhood

Respiratory

• Respiratory complications of chemotherapy can be manifested 
as alveolar damage, eosinophilic pneumonia, or pulmonary 
hemorrhage, arising from direct toxicity from chemotherapy 
or radiotherapy, or related to lung infections resulting from 
immunosuppression21

• Pulmonary function tests (PFTs) are recommended in those 
treated with bleomycin, or chest or total body irradiation

Thrombotic risk

• History of venous thrombotic events (VTEs): a detailed history 
of any previous VTEs is crucial for women with a past history of 
malignancy who are planning pregnancy or are currently pregnant

• Thromboprophylaxis should be based on the individual risk 
assessment

Renal

• Cisplatin causes nephrotoxicity attributed to injury to 
mitochondrial DNA, initiation of inflammatory mechanisms, and 
activation of cell death pathways.22 Manifestations include acute 
and chronic kidney disease, proteinuria, and tubulopathies

• Additional chemotherapeutic agents associated with 
nephrotoxicity include bendamustine and clofarabine23

• Renal function tests and urinalysis before pregnancy are 
recommended24

Hepatic

• Chemotherapy may cause liver conditions, including sinusoidal 
obstructive syndrome, steatosis, acute hepatitis, liver cirrhosis, 
and liver failure25

• Radiation- induced liver disease is characterized by high serum 
transaminases and jaundice26

• In cancer survivors, late- onset liver complications have been 
associated with radiotherapy, viral hepatitis, and elevated body 
mass index27

• Liver function and enzyme tests should be assessed before 
pregnancy28
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4  |    MAXWELL et al.

died due to cancer in pregnancy, or within 6 weeks of giving birth, 
entered the pregnancy with a history of past or recurrent cancer.44 
Growing evidence suggests there is no increased risk of miscarriage or 
stillbirth among first pregnancies achieved after a cancer diagnosis.45 
Pregnancy after recent cancer treatment requires individualized plan-
ning and holistic care for optimal fetal and maternal wellbeing.

Referral to a maternal fetal medicine specialist or an obstetric 
physician (where available) for pre- pregnancy counseling and opti-
mal contraception should continue until it is safe to be pregnant.44 
Otherwise, assessment in the first trimester can take place for indi-
vidualization of risks and choices,44 including discussion around ter-
mination of pregnancy, where appropriate.40 Vigilance is needed if 
new symptoms arise, to avoid confusion with physiological changes 
in pregnancy. Ideally, pregnant individuals with new symptoms 
should receive prompt evaluation, including appropriate imaging and 
referral to oncology as appropriate.44

Depending on the cancer and treatment history, a detailed risk 
assessment at booking should include nutritional status (see https:// 
www. figo. org/ news/ figo- nutri tion- check list), venous thromboem-
bolism risk,46 gestational hypertension (pre- eclampsia) risk47 as well 
as a mental health assessment.48 There is no evidence for increased 
risk of hypertensive disorders in pregnancy or gestational diabetes in 
pregnancy following a previous malignancy. Low- dose aspirin should 
be considered in line with FIGO initiative on pre- eclampsia.47 During 
pregnancy, all women with recent cancer in pregnancy should re-
ceive updated vaccine prophylaxis as per regional policy.49

All pregnant women should be offered aneuploidy screening as 
per local protocol. This may include non- invasive prenatal testing for 
aneuploidy screening, in the absence of cancer recurrence. Serial 
fetal surveillance by ultrasound in the third trimester should be con-
sidered, as cancers and cancer treatments, such as radiation to ab-
domen or pelvis, may increase the risk of fetal growth restriction up 
to 50%, as well as stillbirth.50

4  |  DELIVERY PL ANNING

Depending on the type of cancer and previous or ongoing treat-
ment, some women have an increased risk of cesarean birth but no 
increased risk of assisted vaginal delivery.51 When there has been ra-
diation to the abdomen and pelvis, women more often give birth by 
elective cesarean section, but they do not seem to run an increased 
risk for an emergency cesarean birth.51

Obstetric anesthetic assessment may be advisable prior to de-
livery in situations where there is known cardiac or other medical 
conditions arising from past cancer treatment.

5  |  POSTPARTUM C ARE

Women with a history of treated cancer do not need additional 
thromboprophylaxis, such as low- molecular- weight heparin (LMWH), 

TA B L E  2  Special considerations for common cancers in reproductive- aged women.

Type of cancer Guide to counseling

Breast29–32 • Consider the duration of tamoxifen treatment, as current advice is to be off tamoxifen for 9 months prior to 
conception. Discuss resuming tamoxifen post- delivery

• Consider the duration of trastuzumab (Herceptin®) treatment, pausing during peri- conception given its potential 
embryotoxicity, and resuming treatment post- delivery

Thyroid33,34 • Women free of disease prior to pregnancy show no evidence of disease progression or recurrence due to 
pregnancy. Those with persistent disease before pregnancy have a higher risk of progression

• Perinatal outcomes are reassuring in thyroid cancer survivors treated with radioactive iodine

Melanoma35,36 • Studies have shown that pregnancy does not adversely affect mortality or disease- free survival in melanoma 
patients, even when pregnancy occurs within 5 years of diagnosis. However, vigilance is necessary as physiologic 
skin changes in pregnancy may obscure disease recurrence

Cervical37,38 • Pregnancy after cervical cancer is possible due to fertility preservation techniques which include radical 
trachelectomy and conization. Cervical length measurement by transvaginal ultrasound in the second trimester is 
suggested, and if cervical length <25 mm, consider progesterone prophylaxis and/or cervical cerclage (if cervical 
suture not already in place)

• Studies show varying rates of successful pregnancies after trachelectomy, ranging from 36% to 56%. There is a 
high rate of preterm births (60%–80%), and cesarean delivery is indicated

• Gestational surrogacy with frozen–thawed material allows for pregnancy after cervical cancer, an alternative for 
achieving biological offspring39

Gastrointestinal • Nutritional considerations: given the impact of gastrointestinal tract cancer and its treatment on nutritional 
absorption, emphasize the need for nutritional counseling to ensure both maternal and fetal health during 
pregnancy

Leukemia and lymphoma • Review the patient's treatment history, including types of chemotherapy, radiation therapy, and bone marrow or 
stem cell transplants

• Offer genetic counseling to assess the risk hematological cancer or treatment- related genetic changes to 
offspring
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unless there is a recurrence diagnosed in pregnancy or there is 
another obstetric indication for LMWH to be administered.

The follow- up and monitoring for recurrence of patients with 
cancer during the postpartum period should follow the same recom-
mendations as for non- pregnant individuals.52

Oncological treatment of patients with breast cancer can be re-
sumed immediately after vaginal birth and 2 weeks after a cesarean 
section.53 Lactation is generally contraindicated while receiving sys-
temic therapy for cancer.

As prophylactic mastectomy and salpingo- oophorectomy im-
proves prognosis in BRCA1 and BRCA2 carriers, women are encour-
aged to have prophylactic surgery at 35–40 years of age, or after 
completion of their family.54 In women who carry the BRCA1 or 
BRCA2 gene, who are having a cesarean section for obstetric reasons, 
and who have completed their family, the option of bilateral salpingo- 
oophorectomy at the time of cesarean should be considered.

As pediatric and adult cancer survivors may experience mental 
health challenges related to the diagnosis, treatment, and fear of re-
currence, all patients should be screened for mental health issues. The 
inability to lactate and/or avoidance of breastfeeding and chestfeeding 
following prior cancer treatment and surgery further complicate post-
partum mental health status and may affect mother–child bonding.55

Some forms of hormonal contraception may be appropriate with 
appropriate counseling and monitoring. Barrier methods and non- 
hormone containing intrauterine devices (IUD) are safe. IUDs may be 
placed immediately postpartum or during cesarean section.52

Women who have had breast surgery and/or radiation therapy 
may experience reduced milk production. Breastfeeding while receiv-
ing chemotherapy is not recommended. For those who can breast-
feed, it appears to be safe in terms of breast cancer recurrence.56–59 
Breastfeeding for 12 months or more is linked to a lower risk of devel-
oping breast cancer, although there is less research about whether it 
can help reduce the risk of breast cancer recurrence after treatment. 
A summary of the management approaches for women who are preg-
nant following a cancer diagnosis is presented in Table 3.60

6  |  PRE VENTION OF FUTURE HE ALTH 
ISSUES

The FIGO Committee on the Impact of Pregnancy on Long- term 
Health advocates for a life- course approach for health conditions that 
may have interactions with pregnancy and women's health. Counseling 
during pregnancy and postpartum regarding lifestyle and behavior 
modification considering a past cancer diagnosis and associated treat-
ment can help improve women's longevity and quality of life.

Cervical cancer and breast cancer screening according to local 
and international guidelines should be encouraged.

Cervical cancer and breast cancer screening according to local 
and international guidelines should be encouraged.

Treatment- induced premature ovarian insufficiency extends 
beyond menopausal symptoms and may increase the risk of cardio-
vascular disease and osteoporosis. Menopausal hormone therapy is 

often not contraindicated in many cancer survivors and is effective 
in treating vasomotor symptoms.61 Hormone therapy, however, may 
be contraindicated following breast cancer, especially in estrogen 
receptor- positive disease and women over 50 years.62 Cognitive 
behavioral therapy, where available, offers a non- pharmacological 
management strategy for menopausal symptoms and is effective in 
improving sleep and depressive symptoms and reducing bother due 
to vasomotor symptoms.63

Non- hormonal options for managing vasomotor symptoms in-
clude antidepressants and anticonvulsants such as gabapentin and 
pregabalin, oxybutynin and clonidine.64,65 Vaginal lubricants are rec-
ommended to alleviate vaginal dryness and dyspareunia. Low- dose 
vaginal estrogen may be safely offered to patients with persistent 
genitourinary symptoms of menopause, after robust discussion on 
risks and benefits.66

TA B L E  3  Summary of management of women with pregnancy 
after cancer: Synopsis of FIGO recommendations.

Surveillance of pregnancy after cancer
• Offer investigations for cancer surveillance as indicated per 

non- pregnant clinical indication (with some adjustments based on 
gestational age) and within the same timeframe. Inform radiology 
of pregnancy status, and gestation for accurate interpretation

• Referral to oncology teams as per non- pregnant early cancer 
referral pathway (usually 2 weeks) if suspicion of recurrence or 
red flag signs

• If wider multidisciplinary team is not feasible, clear plan for 
cancer surveillance to be communicated to obstetric teams

Pregnancy surveillance
• Obstetric review in first trimester
• Discuss options – continuation vs. termination of pregnancy, 

especially if unplanned pregnancy or conceived within 2 years of 
treatment

• Detailed history at booking and risk assessment for nutrition, 
venous thrombotic events (VTEs), pre- eclampsia, gestational 
diabetes, and mental health assessment

• Consider using FIGO nutritional checklist
• Testing for diabetes if recent exposure to steroids or any other 

risk factors
• Consider low- dose aspirin if high risk in line with FIGO initiative 

on pre- eclampsia
• Ultrasound:

◦ Routine first- trimester combined screening
◦ No contraindication to cell- free DNA testing, if no suspicion of 

recurrence
◦ Fetal echocardiography if recent exposure to chemotherapy; 

consider fetal medicine review for anatomy scans if conceived 
on or within 3 months of cytotoxic treatment

◦ Consider monthly scans for fetal wellbeing in third trimester
◦ Cervical length assessment (2-  to 4- weekly) in second 

trimester and consider progesterone if length <25 mm
• Optimize general pregnancy health (e.g., nutrition, hemoglobin, 

vitamin D, vaccines, infections etc.)
• Offer maternal investigations (if not recently performed), e.g., 

echocardiography, lung function tests, where indicated (Table 1)

(Continues)
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7  |  CONCLUSIONS FOR CLINICIANS IN 
ALL RESOURCE SET TINGS

Review Figure S1 for a visual synopsis.

• Obtain a detailed history of a past cancer diagnosis, associated 
treatments, and complications of treatment. Where possible, 
obtain appropriate screening for common complications such 
as cardiac, pulmonary, renal, hepatic, and endocrine toxicities. 
Screening may include cardiac auscultation, electrocardiogram, 
and lung function testing such as spirometry. If there are concerns 
for potential cancer- related cardiac dysfunction such as cardio-
myopathy, it is advisable to obtain assessment by an obstetric 
physician or obstetrical provider with appropriate expertise.

• If possible, advise patients to wait 1–2 years after completing their 
cancer treatment before becoming pregnant.

• Provide advice on nutrition and healthy lifestyle for pregnancy 
and for the long term after pregnancy.

• Ensure adequate folic acid supplementation.
• Support breastfeeding in women without contraindications.
• Begin low- dose aspirin prophylaxis for patients at risk for gesta-

tional hypertension.
• Monitor and support patients for mental health conditions given 

the impact of past cancer diagnosis and treatment.
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Venous thromboembolism prophylaxis
• Women with a history of treated cancer do not need 

thromboprophylaxis, unless there is a recurrence or there is any 
other obstetric indication for them to be on low- molecular- weight 
heparin (LMWH)

• If diagnosis of active cancer (recurrence), LMWH from 28 weeks 
or from first trimester if there are other risk factors such as 
hospitalization, chemotherapy, nausea and vomiting in pregnancy, 
generally unwell, immobility, or surgery

• Re- evaluate VTE risk assessment in each trimester for other non- 
malignancy- related obstetric risk factors

Delivery
• Timing

◦ Avoid iatrogenic prematurity unless obstetric indication
◦ Optimize fetal health (lung maturation, neuroprotection) if 

preterm delivery is predictable
• Mode

◦ Offer vaginal delivery where appropriate
◦ No absolute indication for induction of labor
◦ Cesarean section for obstetric indications or previous 

cancer treatments like cervical, vulval cancers or extensive 
radiotherapy

◦ Obstetric anesthetic review especially if known cardiorespiratory 
changes due to cytotoxic drugs or radiotherapy

◦ No evidence of increase in postpartum hemorrhage
◦ Cover with intravenous steroids if ongoing steroid treatment in 

pregnancy

Postnatal care
• Breastfeeding: encourage unless there is a contraindication to this
• Contraception: individualize options, intrauterine devices can be 

offered immediately postpartum
• VTE prophylaxis
• Offer psychological and mental health support
• No specific considerations for the neonate based on previous 

cancer diagnosis
All recurrences at any stage in pregnancy should be managed as active 
cancer (see FIGO Best Practice Advice on Cancer in Pregnancy)

TA B L E  3  (Continued)

 18793479, 0, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1002/ijgo.70139 by C

apes, W
iley O

nline L
ibrary on [12/05/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  7MAXWELL et al.

CONFLIC T OF INTERE S T S TATEMENT
The authors have no conflicts of interest.

DATA AVAIL ABILIT Y S TATEMENT
Data sharing is not applicable to this article as no new data were cre-
ated or analyzed in this study.

ORCID
Cynthia Maxwell  https://orcid.org/0000-0003-4734-1251 
Sumaiya Adam  https://orcid.org/0000-0001-8769-3273 
Lina Bergman  https://orcid.org/0000-0001-5202-9428 
Fionnuala McAuliffe  https://orcid.org/0000-0002-3477-6494 
Catherine Nelson- Piercy  https://orcid.org/0000-0001-9311-1196 
Virna P. Medina- Palmezano  https://orcid.
org/0000-0002-0545-2626 
Sharleen O’Reilly  https://orcid.org/0000-0003-3547-6634 
Francisco Ruiloba  https://orcid.org/0000-0002-0491-3187 
Bo Jacobsson  https://orcid.org/0000-0001-5079-2374 
Liona C. Poon  https://orcid.org/0000-0002-3944-4130 

R E FE R E N C E S
 1. Globocan 2022. Accessed February 17, 2025. https:// gco. iarc. fr/ 

today/  en/ datav iz/ 
 2. Human Development Index. Accessed February 17, 2025. https:// 

hdr. undp. org/ data- center/ human- devel opment- index#/ indic ies/ 
HDI

 3. Baker KS, Syrjala KL. Long- term complications in adolescent and 
young adult leukemia survivors. Hematology Am Soc Hematol Educ 
Program. 2018;2018(1):146-153.

 4. Suh E, Stratton KL, Leisenring WM, et al. Late mortality and chronic 
health conditions in long- term survivors of early- adolescent and 
young adult cancers: a retrospective cohort analysis from the child-
hood cancer survivor study. Lancet Oncol. 2020;21(3):421-435.

 5. Low CE, Tan SYP, Loh A, et al. Post- traumatic stress disorder and 
symptoms in paediatric cancer survivors and their family nucleus: 
systematic review, meta- analysis and meta- regression. BJPsych 
Open. 2024;10(6):e207.

 6. Kaur R, Bhardwaj A, Gupta S. Cancer treatment therapies: tra-
ditional to modern approaches to combat cancers. Mol Biol Rep. 
2023;50(11):9663-9676.

 7. Gustalik J, Aebisher D, Bartusik- Aebisher D. Photodynamic therapy 
in breast cancer treatment. J Appl Biomed. 2022;20(3):98-105.

 8. Salehi I, Porto L, Elser C, Singh J, Saibil S, Maxwell C. Immune 
checkpoint inhibitor exposure in pregnancy: a scoping review. J 
Immunother. 2022;45(5):231-238.

 9. Garg D, Meeks HD, Johnstone E, et al. Cancer treatment is associ-
ated with a measurable decrease in live births in a large, population- 
based study. F S Rep. 2021;2(4):462-467.

 10. Sunguc C, Winter DL, Heymer EJ, et al. Risks of adverse obstetric 
outcomes among female survivors of adolescent and young adult 
cancer in England (TYACSS): a population- based, retrospective co-
hort study. Lancet Oncol. 2024;25(8):1080-1091.

 11. Xu Z, Ibrahim S, Burdett S, Rydzewska L, Al Wattar BH, Davies MC. 
Long term pregnancy outcomes of women with cancer following 
fertility preservation: a systematic review and meta- analysis. Eur J 
Obstet Gynecol Reprod Biol. 2023;281:41-48.

 12. Hartnett KP, Mertens AC, Kramer MR, et al. Pregnancy after 
cancer: does timing of conception affect infant health? Cancer. 
2018;124(22):4401-4407.

 13. Waimey KE, Smith BM, Confino R, Jeruss JS, Pavone ME. 
Understanding fertility in young female cancer patients. J Women's 
Health. 2015;24(10):812-818.

 14. Lustberg MB, Kuderer NM, Desai A, Bergerot C, Lyman G. 
Mitigating long- term and delayed adverse events associated with 
cancer treatment: implications for survivorship. Nat Rev Clin Oncol. 
2023;20(8):527-542. doi:10.1038/s41571- 023- 00776- 9

 15. Tan TC, Scherrer- Crosbie M. Cardiac complications of chemo-
therapy: role of imaging. Curr Treat Options Cardiovasc Med. 
2014;16(4):296.

 16. Peix A, Perez A, Barreda AM. Cancer and postradiotherapy car-
diotoxicity: how to face damage in women's hearts? Eur Cardiol. 
2023;e08.

 17. Bansal N, Hazim CF, Badillo S, et al. Maternal cardiovascular out-
comes of pregnancy in childhood, adolescent, and young adult can-
cer survivors. J Cardiovascular Dev Dis. 2022;9(11):373.

 18. Nolan M, Oikonomou EK, Silversides CK, et al. Impact of cancer 
therapy- related cardiac dysfunction on risk of heart failure in preg-
nancy. JACC Cardio Oncol. 2020;2(2):153-162.

 19. Chemaitilly W, Sklar CA. Endocrine complications in long- term sur-
vivors of childhood cancers. Endocr Relat Cancer. 2010;17(3):R141
-R159.

 20. Stava CJ, Jimenez C, Vassilopoulou- Sellin R. Endocrine sequelae of 
cancer and cancer treatments. J Cancer Surviv. 2007;1(4):261-274.

 21. Dhamija E, Meena P, Ramalingam V, Sahoo R, Rastogi S, Thulkar 
S. Chemotherapy- induced pulmonary complications in cancer: sig-
nificance of clinicoradiological correlation. Indian J Radiol Imaging. 
2020;30(1):20-26.

 22. Miller RP, Tadagavadi RK, Ramesh G, Reeves WB. Mechanisms of 
Cisplatin nephrotoxicity. Toxins (Basel). 2010;2(11):2490-2518.

 23. Santos MLC, de Brito BB, da Silva FAF, Botelho A, de Melo FF. 
Nephrotoxicity in cancer treatment: an overview. World J Clin 
Oncol. 2020;11(4):190-204.

 24. Jagieła J, Bartnicki P, Rysz J. Nephrotoxicity as a complication of 
chemotherapy and immunotherapy in the treatment of colorec-
tal cancer, melanoma and non- small cell lung cancer. Int J Mol Sci. 
2021;22(9):4618.

 25. Sharma A, Houshyar R, Bhosale P, Choi JI, Gulati R, Lall C. 
Chemotherapy induced liver abnormalities: an imaging perspective. 
Clin Mol Hepatol. 2014;20(3):317-326.

 26. Koay EJ, Owen D, Das P. Radiation- induced liver disease and mod-
ern radiotherapy. Semin Radiat Oncol. 2018;28(4):321-331.

 27. Mulder RL, Bresters D, Van den Hof M, et al. Hepatic late ad-
verse effects after antineoplastic treatment for childhood cancer. 
Cochrane Database Syst Rev. 2019;4(4):Cd008205.

 28. Güzelöz Z, Ayrancıoğlu O, Aktürk N, Güneş M, Alıcıkuş ZA. Dose 
volume and liver function test relationship following radiothe-
raphy for right breast cancer: a multicenter study. Curr Oncol. 
2023;30(10):8763-8773.

 29. Loibl S, von Minckwitz G, Gwyn K, et al. Breast carcinoma during 
pregnancy. International recommendations from an expert meet-
ing. Cancer. 2006;106(2):237-246.

 30. Amant F, von Minckwit G, Han SN, et al. Prognosis of women with pri-
mary breast cancer diagnosed during pregnancy: results from an in-
ternational collaborative study. J Clin Oncol. 2013;31(20):2532-2539.

 31. Litton JK, Theriault RL. Breast cancer during pregnancy and subse-
quent pregnancy in breast cancer survivors. In: Harris JR, Lippman 
ME, Morrow M, et al., eds. Diseases of the Breast. 5th ed. Lippincott 
Williams & Wilkins; 2014:855-863.

 32. Partridge AH, Niman SM, Ruggeri M, et al. Interrupting endocrine 
therapy to attempt pregnancy after breast cancer. N Engl J Med. 
2023;388(18):1645-1656.

 33. Rowe CW, Boelaert K. Thyroid nodules and thyroid cancer prior 
to, during, and following pregnancy. [Updated 2022 Apr 26]. In: 

 18793479, 0, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1002/ijgo.70139 by C

apes, W
iley O

nline L
ibrary on [12/05/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0003-4734-1251
https://orcid.org/0000-0003-4734-1251
https://orcid.org/0000-0001-8769-3273
https://orcid.org/0000-0001-8769-3273
https://orcid.org/0000-0001-5202-9428
https://orcid.org/0000-0001-5202-9428
https://orcid.org/0000-0002-3477-6494
https://orcid.org/0000-0002-3477-6494
https://orcid.org/0000-0001-9311-1196
https://orcid.org/0000-0001-9311-1196
https://orcid.org/0000-0002-0545-2626
https://orcid.org/0000-0002-0545-2626
https://orcid.org/0000-0002-0545-2626
https://orcid.org/0000-0003-3547-6634
https://orcid.org/0000-0003-3547-6634
https://orcid.org/0000-0002-0491-3187
https://orcid.org/0000-0002-0491-3187
https://orcid.org/0000-0001-5079-2374
https://orcid.org/0000-0001-5079-2374
https://orcid.org/0000-0002-3944-4130
https://orcid.org/0000-0002-3944-4130
https://gco.iarc.fr/today/en/dataviz/
https://gco.iarc.fr/today/en/dataviz/
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://doi.org//10.1038/s41571-023-00776-9


8  |    MAXWELL et al.

Feingold KR, Anawalt B, Blackman MR, et al., eds. Endotext [Internet]. 
MDText.com, Inc; 2000.

 34. Gibelli B, Zamperini P, Proh M, Giugliano G. Management and fol-
low- up of thyroid cancer in pregnant women. Acta Otorhinolaryngol 
Ital. 2011;31(6):358-365.

 35. Todd SP, Driscoll MS. Prognosis for women diagnosed with mela-
noma during, before, or after pregnancy: weighing the evidence. Int 
J Womens Dermatol. 2017;3(1):26-29.

 36. Carter T, George C, Harwood C, Nathan P. Melanoma in pregnancy: 
diagnosis and management in early- stage and advanced disease. 
Eur J Cancer. 2022;166:240-253.

 37. Nitecki R, Floyd J, Lamiman K, et al. Outcomes of the first preg-
nancy after fertility- sparing surgery for early- stage cervical cancer. 
Obstet Gynecol. 2021;138(4):565-573.

 38. Lee CY, Chen YL, Chiang YC, et al. Outcome and subsequent preg-
nancy after fertility- sparing surgery of early- stage cervical cancers. 
Int J Environ Res Public Health. 2020;17(19):7103.

 39. van der Plas RCJ, Bos AME, Jürgenliemk- Schulz IM, Gerestein CG, 
Zweemer RP. Fertility- sparing surgery and fertility preservation in 
cervical cancer: the desire for parenthood, reproductive and ob-
stetric outcomes. Gynecol Oncol. 2021;163(3):538-544.

 40. Royal College of Obstetricians and Gynaecologists. Green- Top 
Guideline 12: Pregnancy and Breast Cancer. RCOG; 2011.

 41. Dracham CB, Shankar A, Madan R. Radiation induced secondary 
malignancies: a review article. Radiat Oncol J. 2018;36(2):85-94.

 42. Klasa Ł, Sadowska- Klasa A, Piekarska A, Wydra D, Zaucha JM. The 
management of gynecological complications in long- term survivors 
after allogeneic hematopoietic cell transplantation—a single- center 
real- life experience. Ann Hematol. 2020;99(6):1361-1368.

 43. Heimovaara JH, Huis in't Veld EA, Lok CAR, et al. Maternal death 
by cancer in pregnancy: a descriptive study of the international net-
work on cancer, infertility and pregnancy. BJOG. 2024;131(12):1694-
1704. doi:10.1111/1471- 0528.17894

 44. Knight M, Bunch K, Patel R, et al. Saving Lives, Improving Mothers' 
Care- CORE report lessons learned to inform maternity care from 
the UK and Ireland Confidential Enquiries into Maternal Deaths and 
Morbidity 2017–19. Accessed February 17, 2025.

 45. Anderson RA, Brewster DH, Wood R, et al. The impact of cancer on 
subsequent chance of pregnancy: a population- based analysis. Hum 
Reprod. 2018;33(7):1281-1290.

 46. Reducing the Risk of Venous Thromboembolism during Pregnancy 
and the Puerperium Green- top Guideline No. 37a.

 47. Poon LC, Shennan A, Hyett JA, et al. The International Federation 
of Gynecology and Obstetrics (FIGO) initiative on preeclampsia 
(PE): a pragmatic guide for first trimester screening and prevention. 
Int J Gynaecol Obstet. 2019;146(3):390-391.

 48. National Institute for health and Care Excellence (NICE) guideline. 
Antenatal Care for uncomplicated pregnancies. 2021 Accessed 
February 17, 2025. https:// nice. org. uk/ guida nce/ ng201 

 49. Bonhoeffer J, Kochhar S, Hirschfeld S, et al. Global alignment of 
immunization safety assessment in pregnancy–the GAIA project. 
Vaccine. 2016;34(49):5993-5997.

 50. Azizi M, Ebrahimi E, Moghadam ZB, Shahhosseini Z, Modarres M. 
Pregnancy rate, maternal and neonatal outcomes among breast cancer 
survivors: a systematic review. Nurs Open. 2023;10(10):6690-6707.

 51. Ronsini C, Solazzo MC, Molitierno R, et al. Fertility- sparing treat-
ment for early- stage cervical cancer ≥ 2 cm: can one still effectively 
become a mother? A systematic review of fertility outcomes. Ann 
Surg Oncol. 2023;30(9):5587-5596.

 52. Pentheroudakis G, Orecchia R, Hoekstra H, Pavlidis N. Cancer, fer-
tility and pregnancy: ESMO clinical practice guidelines for diagno-
sis, treatment and follow- up. Ann Oncol. 2010;21:v266-v273.

 53. Galati F, Magri V, Arias- Cadena PA, et al. Pregnancy- associated 
breast cancer: a diagnostic and therapeutic challenge. Diagnostics. 
2023;13(4):604.

 54. Gadducci A, Biglia N, Cosio S, Sismondi P, Genazzani AR. Gynaecologic 
challenging issues in the management of BRCA mutation carriers: oral 
contraceptives, prophylactic salpingo- oophorectomy and hormone 
replacement therapy. Gynecol Endocrinol. 2010;26(8):568-577. doi:10.
3109/09513590.2010.487609

 55. Macdonald HR. Pregnancy associated breast cancer. Breast. 
2020;26(1):81-85.

 56. Lambertini M, Blondeaux E, Agostinetto E, et al. Pregnancy after 
breast cancer in young BRCA carriers. An international hospital- 
based cohort study. JAMA. 2024;331(1):49-59. doi:10.1001/
jama.2023.25463

 57. Blondeaux E, Delucchi V, Mariamidze E, et al. Breastfeeding after 
breast cancer in young BRCA carriers: results from an international 
cohort study. Abstract 1815O, presented at the ESMO Congress 
2024 (13–17 September), Proffered Paper Session on Saturday, 14 
September, 14:45–16:25 (CEST) in the Pamplona Auditorium—Hall 3.

 58. Azim HA, Niman S, Partridge AH, et al. Breastfeeding in women with 
hormone receptor- positive breast cancer who conceived after tem-
porary interruption of endocrine therapy: Results from the POSITIVE 
trial. Abstract 1814O. presented at the ESMO Congress 2024 (13–17 
September), Proffered Paper Session on Saturday, 14 September, 
14:45–16:25 (CEST) in the Pamplona Auditorium—Hall 3.

 59. Partridge AH, Niman SM, Ruggeri M, et al. Interrupting endo-
crine therapy to attempt pregnancy after breast cancer. NEJM. 
2023;388:1645-1656.

 60. Yan C, Bai J, Bao S, Xia Y, Yu H, Yin Y. Which has a greater impact on 
the recurrence in young breast cancer patients: recent childbirth or 
recent breastfeeding? Breast J. 2022;2022:5823867.

 61. Sarri G, Pedder H, Dias S, Guo Y, Lumsden MA. Vasomotor symp-
toms resulting from natural menopause: a systematic review and 
network meta- analysis of treatment effects from the National 
Institute for health and care excellence guideline on menopause. 
BJOG. 2017;124(10):1514-1523.

 62. Poggio F, Del Mastro L, Bruzzone M, et al. Safety of systemic hormone 
replacement therapy in breast cancer survivors: a systematic review 
and meta- analysis. Breast Cancer Res Treat. 2022;191(2):269-275.

 63. Mann E, Smith MJ, Hellier J, et al. Cognitive behavioural treatment 
for women who have menopausal symptoms after breast cancer 
treatment (MENOS 1): a randomised controlled trial. Lancet Oncol. 
2012;13(3):309-318.

 64. Franzoi MA, Agostinetto E, Perachino M, et al. Evidence- based 
approaches for the management of side- effects of adjuvant en-
docrine therapy in patients with breast cancer. Lancet Oncol. 
2021;22(7):e303-e313. doi:10.1016/S1470- 2045(20)30666- 5

 65. Hervik JB, Stub T. Adverse effects of non- hormonal pharmaco-
logical interventions in breast cancer survivors, suffering from hot 
flashes: a systematic review and meta- analysis. Breast Cancer Res 
Treat. 2016;160(2):223-236.

 66. McVicker L, Labeit AM, Coupland CAC, et al. Vaginal estrogen ther-
apy use and survival in females with breast cancer. JAMA Oncol. 
2024;10(1):103-108.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.
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