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Abstract 

Cancer treatments cause numerous adverse effects, which include gonadal failure, resulting in fertility impairment. 

Difficulty becoming pregnant after cancer treatment is a problem that is increasingly likely to be raised both by 

young female patients and by doctors. International guidelines highlight the importance of providing young patients 

with information about the risk of infertility and fertility preservation options. 
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Introduction 

Cancer in individuals under the age of 40 years is a lot more commonly 

diagnosed in women than in men [1]. The cancer incidence rate is two times 

higher in women aged between 30 and 39 years than in men of the same age 

group, with the difference resulting primarily from the incidence rates for 

breast cancer, but also thyroid cancer and melanoma. The most commonly 

diagnosed cancer in women under the age of 30 years is thyroid cancer, 

followed by melanoma, Hodgkin lymphoma, and breast cancer. Starting 

from the fourth decade of life, however, breast cancer ranks first [2]. Young 

female patients diagnosed with this type of cancer below the age of 40 years 

account for 5–6% of all new breast cancer cases [3]. Breast cancer is 

diagnosed in 1 in 200 women under the age of 40 years [4]. 

Cancer survival rates are increasing. The five-year relative survival rates for 

young patients diagnosed in 2009–2015 are 83–86% [2]. The number of 

young people being cured of oncological diseases grows every year.  

In developed countries, however, the age at which women decide to become 

pregnant and give birth grows every year. In the EU countries, the mean age 

of women at the first childbirth is 29.1 years [5]. Consequently, many 

patients diagnosed with cancer have not completed their plans regarding 

maternity at the time of diagnosis. 

Principles of managing cancer patients of reproductive age 

Many cancer-directed therapies may affect fertility either directly or 

indirectly. However, young patients diagnosed with cancer are usually 

unaware that cancer treatment may deprive them of the chance to have 

biological children in the future. Currently, all international guidelines on 

cancer treatment in young patients recommend fertility preservation 

counseling. 

It has been proven that fertility loss may affect the self-esteem of patients as 

well as their relations with partners and family members. Importantly, the 

patients who completed cancer treatment name unawareness of options as 

the most common reason for making no fertility preservation arrangements 

[6]. Other reasons why patients decide not to explore such options include 

fear of delays in the initiation of cancer treatment, the high cost of the 

procedures, and potential adverse effects on the health of children. 

Oncologists often do not recommend fertility preservation methods, mostly 

for reasons related to the resultant delays in treatment [6]. 

Not having children has been shown to be the most important factor 

determining the desire to preserve fertility after the completion of cancer 

treatment [7]. 

Providing information about possible complications associated with the 

planned treatment, including fertility impairment, is recommended for all 

newly-diagnosed cancer patients of reproductive age. 

Given the time-consuming nature of fertility preservation procedures for 

women, fertility preservation consultation should be proposed at the time of 

making the first therapy-related decisions. 

Risk factors for fertility loss 

The risk of fertility loss is largely linked to the type of cancer and its stage 

[8]. No significant decline in the ability to have children has been observed 

in patients who completed treatment for melanoma or thyroid cancer 

compared with the general population. However, fertility is markedly lower 

after the completion of therapy for Hodgkin lymphoma as well as ovarian 

cancer, testicular cancer, cervical cancer, and breast cancer. Completing 

treatment for the latter two malignancies has been shown to have the most 

pronounced effect on fertility preservation in women. 
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The surgical treatment of malignant lesions in the lesser pelvis leads to a 

complete and permanent loss of fertility. However, fertility-sparing surgery 

is possible in very early-stage gynecological cancers. 

Radiation therapy to the pelvis destroys the reproductive cells, thus rendering 

the patient irreversibly sterile. If radiation therapy to the area of the 

reproductive organs is planned, ovarian transposition can be taken into 

consideration as a method of fertility preservation. 

The effects of chemotherapy on fertility in men and women are governed by 

a more complex mechanism. Chemotherapeutic agents used in cancer 

treatments may cause temporary or permanent infertility because they affect 

all dividing cells, including the cells during oogenesis in the 

ovaries.  Cyclophosphamide is a chemotherapeutic agent that has the 

strongest potential to impair fertility in women. Amenorrhea is experienced 

by most of the women during therapy with cyclophosphamide. Its use in 

typical breast cancer regimens advances the age of the ovaries by 

approximately 10 years. Even when menstruation resumes, the female 

patients treated with cyclophosphamide experience final menopause earlier 

than the population of women who did not receive such treatment [9]. 

The fertility of women diagnosed with hormone-sensitive breast cancer is 

affected by long-term hormone therapy (5–10 years) used in adjuvant 

treatment. During this period, the ovarian reserve may decrease significantly, 

which reduces pregnancy chances. Based on the initial results of the ongoing 

Pregnancy Outcome and Safety of Interrupting Therapy for Women With 

Endocrine Responsive Breast Cancer (POSITIVE) trial, interrupting therapy 

after 2–3 years with the goal to permit pregnancy is recommended in young 

female patients who have a low risk of recurrence, receive hormone therapy, 

and plan to have a child [10]. 

In most men treated with chemotherapy, the loss of the ability to produce 

offspring is short-term. It returns completely or almost completely within 

two years after the completion of chemotherapy. Nevertheless, most of the 

men treated with high doses of chemotherapeutic agents after the age of 45 

years become permanently unable to produce offspring as a result of a 

decline in the percentage of healthy sperm cells in the ejaculate [11]. 

Fertility preservation procedures 

Semen cryopreservation, which is a relatively simple procedure with proven 

efficacy, is the only method of fertility preservation recommended in men. 

Fertility preservation methods that should be used in reproductive-age 

women in which chemotherapy is planned include above all the surgical 

fertility preservation procedures, and the use of a gonadotropin-releasing 

hormone (GnRH) agonist should be taken into consideration. The choice of 

the method depends on the patient’s age, the type of the planned treatment, 

the question of whether the patient has a partner, and the patient’s views on 

ethical and religious issues. Patients should be informed that fertility 

preservation procedures improve their chances of maintaining the 

reproductive potential after the completion of cancer treatment but offer no 

guarantee that they will have biological children. 

Embryo cryopreservation is the process of freezing embryos obtained by in 

vitro fertilization of mature eggs. It is also the most effective assisted 

reproductive technology (ART). Obtaining an adequate number of mature 

eggs requires controlled ovarian stimulation. In breast cancer patients, 

standard hormonal stimulation is not recommended for reasons related to 

high estrogen levels. In this situation, the concurrent use of an aromatase 

inhibitor and a short-acting GnRH agonist allows the retrieval of a higher 

number of mature oocytes while minimizing the rise in the level of estradiol 

[12]. It is likewise possible to retrieve one mature egg without hormonal 

stimulation, but this means obtaining only one embryo, which may 

consequently lead to the failure of the procedure in the case of problems with 

the implantation of the embryo in the uterus after the completion of cancer 

treatment. 

Regardless of the use of stimulation, obtaining egg cells requires time and 

causes chemotherapy to be delayed by 2–6 weeks [12]. Initiating the 

procedure during the late follicular phase or the luteal phase makes it 

possible to speed up the retrieval of cells by approximately 1–2 weeks and 

obtain a similar number of oocytes [13]. In cancer patients, when 

chemotherapy should be started as soon as possible, the time window for 

fertility preservation methods is very limited, and ovarian stimulation can 

only be performed once. In selected cases, double stimulation may be 

performed for the purpose of retrieving a higher number of eggs. The 

procedure is started during the early follicular phase. Egg retrieval is 

immediately followed by the second stimulation, but according to the 

protocol for the luteal phase. The procedure takes approximately 30 days 

[14]. 

Disadvantages of embryo cryopreservation include the need to have a partner 

or to use a sperm bank. The method allows pre-implantation genetic 

diagnosis (PGD) for genes causing cancer (such as BRCA1/2 mutations) 

[15]. 

In some cases, it may be possible to cryopreserve oocytes. In this method, 

eggs are not fertilized before they are frozen, unlike in embryo 

cryopreservation. Oocyte cryopreservation is mainly intended for women 

who do not have a partner or object to embryo cryopreservation for ethical 

or religious reasons. The whole of the procedure also takes about one month. 

As a result of the recent introduction of the rapid freezing of oocytes, the 

outcomes associated with this method have improved significantly, reaching 

the levels comparable to those of embryo cryopreservation [16]. 

Extracting immature oocytes from the ovaries is also possible. Currently, this 

method is considered experimental. It involves retrieving immature oocytes, 

maturing them in vitro, and cryopreserving mature eggs. The efficacy of this 

procedure is considerably lower than that of oocyte or embryo 

cryopreservation. So far, very few births have been reported following the 

use of this method. However, it may become more widely used in the future 

because it has the advantage of requiring no ovarian stimulation and above 

all no delays in cancer treatment [17]. 

Another method that has been recently evolving involves cryopreserving 

ovarian tissue. A fragment of the ovarian cortex is collected laparoscopically, 

cut into thin strips, and cryopreserved. After the completion of cancer 

treatment, the fragments of the ovarian tissue are thawed and transplanted 

orthotopically or heterotopically into the woman’s body [18]. If they are 

transplanted back into the pelvis, it is possible for the patient to conceive 

naturally. In the remaining cases, hormonal stimulation is followed by the 

retrieval of mature oocytes and their in vitro fertilization. The time needed 

to obtain ovarian tissue does not exceed a few days, so this method is good 

for women who must start cancer treatment as soon as possible. For now, 

this is also the only method that can be used in prepubertal girls. The 

procedure has an estimated success rate of over 30%. Half of the patients 

being followed up conceived spontaneously [19]. 

This procedure can also be offered to women who do not plan pregnancy but 

wish to preserve ovarian function after they complete treatment.  However, 

it should be borne in mind that there is a possibility that malignant cells will 

be reintroduced together with the ovarian tissue. The risk is estimated at 

approximately 1% and remains highest for hematological malignancies [20]. 

Temporary ovarian suppression with GnRH analogues (GnRHa) may be 

performed to attempt to preserve fertility before chemotherapy. Suppressing 

ovarian function during chemotherapy protects oocytes, increases the 

chances of pregnancy, and reduces the risk of premature menopause after the 

completion of treatment [21,22]. The use of GnRHa during chemotherapy 

can be offered to all female patients who wish to preserve ovarian function 

after completing cancer treatment. However, it should be stressed that the 

effectiveness of this strategy as the only method of fertility preservation is 

insufficient, especially in older patients and those treated with 

cyclophosphamide. For this reason, the use of GnRHa during chemotherapy 

does not replace surgical fertility preservation procedures, which should 

continue to be offered to all female patients who plan to have children. 

GnRHa should be given to the patient no later than one week before the first 

dose of chemotherapy and continued until the end of the regimen [23]. 
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Combining several methods of fertility preservation improves the chances of 

a live birth and therefore currently remains the recommended strategy. 

Examples include egg and ovarian tissue cryopreservation and the 

administration of GnRHa to protect the ovaries during chemotherapy. 

Summary 

A growing number of young cancer patients plan to have children after the 

completion of cancer treatment, which highlights the need to promote 

awareness of available methods of fertility preservation both among medical 

professionals and in the social media targeting young cancer patients. 

Importantly, pregnancy after the completion of cancer treatment, even in 

such hormone-sensitive cancers as breast cancer, is safe both for the mother 

and for the child [24]. The time between the completion of treatment and 

pregnancy has no effect on the potential recurrence of cancer or the health of 

the child.  However, the highest risk of cancer recurrence is during the first 

2–3 years, so planning pregnancy is usually recommended after this follow-

up period [23]. 

References 

1. SEER Stat Database: NAACCR Incidence Data – CiNA Analytic 

File, 1995-2016, for Expanded Races, Custom File With County, 

ACS Facts and Figures projection Project (which includes data from 

CDC’s National Program of Cancer Registries (NPCR), CCCR’s 

Provincial and Territorial Registries, and the NCI’s Surveillance, 

Epidemiology and End Results (SEER) Registries), certified by the 

North American Association of Central Cancer Registries 

(NAACCR) as meeting high-quality incidence data standards for 

the specified time periods, submitted December 2018 

2. Cancer Facts & Figures2020 American Cancer Society; 2020 

3. Clegg LX, Reichman ME, Miller BA, et al. Impact of 

socioeconomic status on cancer incidence and stage at diagnosis: 

selected findings from the surveillance, epidemiology, and end 

results: National Longitudinal Mortality Study. Cancer Causes 

Control. 2009;20(4):417-435. 

4. Rojas K, Stuckey A. Breast cancer epidemiology and risk factors. 

Clin. Obstet. Gynecol. .2016;59:651–672 

5. Shnorhavorian M, Harlan LC, Smith AW, et al. Fertility 

preservation knowledge, counseling, and actions among adolescent 

and young adult patients with cancer: A population-based study. 

Cancer. 2015;121: 3499-3506. 

6. Pagani O, Bagnardi V, Ruggeri M et al. Abstract PD6-04: HOHO 

study: How European and US young women cope with breast 

cancer and fertility concerns. Cancer Research 2017; 77: PD6- 04-

PD06-04. 

7. Stensheim H, Cvancarova M, Møller B, Fosså SD. Pregnancy 

after adolescent and adult cancer: a population-based matched 

cohort study. Int J Cancer J Int Cancer. 2011;129(5):1225–1236. 

8. Kim S.S., Klemp J., Fabian C. Breast cancer and fertility 

preservation. Fertil. Steril. 2011; 5: 1535–1543. 

9. Pregnancy Outcome and Safety of Interrupting Therapy for 

Women With Endocrine Responsive Breast Cancer (POSITIVE) 

ClinicalTrials.gov Identifier: NCT02308085 

10. Hasan MA Kilick SR Effect of male age on fertility: evidence for 

the decline in male fertility with increasing age. Fertil Steril 

2003;79[suppl 3]:1520-1527 

11. Azim AA, Costantini-Ferrando M, Oktay K. Safety of fertility 

preservation by ovarian stimulation with letrozole and 

gonadotropins in patients with breast cancer: a prospective 

controlled study. J Clin Oncol. 2008;26(16):2630-2635. 

12. Cakmak H, Rosen MP. Random-start ovarian stimulation in 

patients with cancer. Curr Opin Obstet Gynecol. 2015 

Jun;27(3):215-221. 

13. Tsampras N, Gould D, Fitzgerald CT. Double ovarian stimulation 

(DuoStim) protocol for fertility preservation in female oncology 

patients. Hum Fertil (Camb). 2017;20(4):248-253. 

14. Marklund A, Lundberg FE, Eloranta S, Hedayati E, Pettersson K, 

Rodriguez-Wallberg KA. Reproductive Outcomes After Breast 

Cancer in Women With vs Without Fertility Preservation. JAMA 

Oncol. Published online November 19, 2020. 

15. Boldt J. Current results with slow freezing and vitrification of the 

human oocyte. Reprod Biomed Online. 2011 Sep;23(3):314-322. 

16. Oktay K, Buyuk E, Rodriguez-Wallberg KA, Sahin G. In vitro 

maturation improves oocyte or embryo cryopreservation outcome 

in breast cancer patients undergoing ovarian stimulation for fertility 

preservation. Reprod Biomed Online 2010;20:634–638 

17. Beckmann MW, Dittrich R, Findeklee S, Lotz L. Surgical Aspects 

of Ovarian Tissue Removal and Ovarian Tissue Transplantation for 

Fertility Preservation. Geburtshilfe Frauenheilkd. 

2016;76(10):1057-1064. 

18. Marin, L., Bedoschi, G., Kawahara, T., & Oktay, K. H. (2020). 

History, Evolution and Current State of Ovarian Tissue Auto-

Transplantation with Cryopreserved Tissue: a Successful 

Translational Research Journey from 1999 to 2020. Reproductive 

sciences (Thousand Oaks, Calif.), 27(4), 955–962. 

19. Dolmans MM, Luyckx V, Donnez J, Andersen CY, Greve T. Risk 

of transferring malignant cells with transplanted frozen-thawed 

ovarian tissue. Fertil Steril. 2013 May;99(6):1514-22. Epub 2013 

Mar 29. 

20. Del Mastro L., Ceppi M., Poggio F. i wsp. Gonadotropin-releasing 

hormone analogues for the prevention of chemotherapy-induced 

premature ovarian failure in cancer women: systematic review and 

me- ta-analysis of randomized trials. Cancer Treat. Rev. 2014; 5: 

675–683. 

21. Moore H.C., Unger J.M., Phillips K.A. i wsp. Goserelin for 

ovarian protection during breast-cancer adjuvant chemotherapy. N. 

Engl. J. Med. 2015; 10: 923–932. 

22. Lambertini M, Peccatori FA, Demeestere I, Amant F, Wyns C, 

Stukenborg JB, Paluch-Shimon S, Halaska MJ, Uzan C, Meissner 

J, von Wolff M, Anderson RA, Jordan K; ESMO Guidelines 

Committee. Electronic address: clinicalguidelines@esmo.org. 

Fertility preservation and post-treatment pregnancies in post-

pubertal cancer patients: ESMO Clinical Practice Guidelines†. Ann 

Oncol. 2020 Dec;31(12):1664-1678. Epub 2020 Sep 22. 

23. Petrek JA. Pregnancy safety after breast cancer. Cancer Suppl. 

1994;74:528–531. 

 

 

 

 

 

 

 

 

 

 

https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/1.%09https:/www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2021/cancer-facts-and-figures-2021.pdf
doi:10.1007/s10552-008-9256-0
doi:10.1007/s10552-008-9256-0
doi:10.1007/s10552-008-9256-0
doi:10.1007/s10552-008-9256-0
doi:10.1007/s10552-008-9256-0
https://ec.europa.eu/eurostat/documents/2995521/9648811/3-12032019-AP-EN.pdf/412879ef-3993-44f5-8276-38b482c766d8
https://ec.europa.eu/eurostat/documents/2995521/9648811/3-12032019-AP-EN.pdf/412879ef-3993-44f5-8276-38b482c766d8
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.29328
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.29328
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.29328
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.29328
https://cancerres.aacrjournals.org/content/77/4_Supplement/PD6-04.short
https://cancerres.aacrjournals.org/content/77/4_Supplement/PD6-04.short
https://cancerres.aacrjournals.org/content/77/4_Supplement/PD6-04.short
https://cancerres.aacrjournals.org/content/77/4_Supplement/PD6-04.short
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.26045
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.26045
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.26045
https://www.sciencedirect.com/science/article/abs/pii/S0015028211000045
https://www.sciencedirect.com/science/article/abs/pii/S0015028211000045
https://www.sciencedirect.com/science/article/abs/pii/S0015028203003662
https://www.sciencedirect.com/science/article/abs/pii/S0015028203003662
https://www.sciencedirect.com/science/article/abs/pii/S0015028203003662
doi:10.1200/JCO.2007.14.8700
doi:10.1200/JCO.2007.14.8700
doi:10.1200/JCO.2007.14.8700
doi:10.1200/JCO.2007.14.8700
doi:%2010.1097/GCO.0000000000000180
doi:%2010.1097/GCO.0000000000000180
doi:%2010.1097/GCO.0000000000000180
doi:10.1080/14647273.2017.1287433
doi:10.1080/14647273.2017.1287433
doi:10.1080/14647273.2017.1287433
doi:10.1001/jamaoncol.2020.5957
doi:10.1001/jamaoncol.2020.5957
doi:10.1001/jamaoncol.2020.5957
doi:10.1001/jamaoncol.2020.5957
doi:%2010.1016/j.rbmo.2010.11.019
doi:%2010.1016/j.rbmo.2010.11.019
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/1.%09doi:%20http:/dx.doi.org/10.1016/j.%20rbmo.2010.01.012
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/1.%09doi:%20http:/dx.doi.org/10.1016/j.%20rbmo.2010.01.012
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/1.%09doi:%20http:/dx.doi.org/10.1016/j.%20rbmo.2010.01.012
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/1.%09doi:%20http:/dx.doi.org/10.1016/j.%20rbmo.2010.01.012
doi:10.1055/s-0042-115017
doi:10.1055/s-0042-115017
doi:10.1055/s-0042-115017
doi:10.1055/s-0042-115017
https://doi.org/10.1007/s43032-019-00066-9
https://doi.org/10.1007/s43032-019-00066-9
https://doi.org/10.1007/s43032-019-00066-9
https://doi.org/10.1007/s43032-019-00066-9
https://doi.org/10.1007/s43032-019-00066-9
doi:%2010.1016/j.fertnstert.2013.03.027
doi:%2010.1016/j.fertnstert.2013.03.027
doi:%2010.1016/j.fertnstert.2013.03.027
doi:%2010.1016/j.fertnstert.2013.03.027
https://www.sciencedirect.com/science/article/abs/pii/S0305737213002648
https://www.sciencedirect.com/science/article/abs/pii/S0305737213002648
https://www.sciencedirect.com/science/article/abs/pii/S0305737213002648
https://www.sciencedirect.com/science/article/abs/pii/S0305737213002648
https://www.sciencedirect.com/science/article/abs/pii/S0305737213002648
https://www.nejm.org/doi/full/10.1056/NEJMoa1413204
https://www.nejm.org/doi/full/10.1056/NEJMoa1413204
https://www.nejm.org/doi/full/10.1056/NEJMoa1413204
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://aditum.org/journals/international-journal-of-clinical-gynaecology-and-obstetrics/article-in-press/Lambertini%20M,%20Peccatori%20FA,%20Demeestere%20I,%20Amant%20F,%20Wyns%20C,%20Stukenborg%20JB,%20Paluch-Shimon%20S,%20Halaska%20MJ,%20Uzan%20C,%20Meissner%20J,%20von%20Wolff%20M,%20Anderson%20RA,%20Jordan%20K;%20ESMO%20Guidelines%20Committee.%20Electronic%20address:%20clinicalguidelines@esmo.org.%20Fertility%20preservation%20and%20post-treatment%20pregnancies%20in%20post-pubertal%20cancer%20patients:%20ESMO%20Clinical%20Practice%20Guidelines%E2%80%A0.%20Ann%20Oncol.%202020%20Dec;31(12):1664-1678.%20Epub%202020%20Sep%2022.
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.2820741342
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.2820741342


I. Clinical Journal of Clinical Infectious Diseases                                                                                                                                                                                   Page 4 of 4 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, 
and indicate if changes were made. The images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the 
article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver 
(http://creativeco mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless 
otherwise stated in a credit line to the data. 

 

 

Ready to submit your research? Choose ClinicSearch and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 

 

At ClinicSearch, research is always in progress. 

 

Learn more  https://clinicsearchonline.org/journals/international-journal-of-

clinical-infectious-diseases  

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://clinicsearchonline.org/journals/international-journal-of-clinical-infectious-diseases
https://clinicsearchonline.org/journals/international-journal-of-clinical-infectious-diseases

