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INTRODUCTION

Malignancy is one of the major public health problems 
in Bosnia and Herzegovina. Based on the data presented in 
the Globocan report, there were 14,673 new cases of cancer 
during 2020. The most common cancer types by site were 

lung cancer (17.1%), colorectal cancer (12.7%), breast cancer 
(10.6%), prostate cancer (6.1%), and gastric cancer (5.2%) [1].

Improved treatment of malignant diseases in recent 
decades has resulted in better survival of patients and more 
successful management of symptoms caused by the disease 
itself. However, it should be recognized that improving the 
quality of life of cancer patients and controlling therapeutic 
side effects are also priorities in cancer therapy.

Sterility after cancer therapy is one of the most significantly 
reported problems and requires special attention given the bio-
logical and psychological consequences whose severity is immea-
surable [2]. Oncofertility is an emerging field of medicine whose 
main goal is to improve the quality of life of oncology patients by 
increasing access to opportunities to preserve fertility [3].

Although oncofertility plays an important role in oncol-
ogy therapy in developed countries, the implementation of 
oncofertility is still problematic in moderate- and low-income 
countries, especially in terms of resources, expertise, and 
costs [4]. In a study of data from 40 centers around the world, 
participants responded that the most common barriers to 
implementing oncofertility were financial burdens for patients 
(62%), religious or cultural constraints (61%), and a lack of spe-
cialized providers/health facilities (24%) [5].

The Fertility Preservation Working Group of the Oncology 
Association of Bosnia and Herzegovina was established and 
launched its activities for several reasons; primarily due to the 
increase in the number of cancer patients of a reproductive age, 
but also due to the need to establish diagnostic and therapeutic 
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ABSTRACT

Malignancy is one of the major public health problems in Bosnia and Herzegovina. Along with breakthroughs in specific oncological therapy, 
improving the quality of life of cancer patients and management of therapy-induced side effects need to be recognized as a priority in the 
comprehensive cancer patient care. Fertility loss after cancer treatment is a field requiring special attention due to its various consequences 
on patients themselves. Although oncofertility is well-recognized area of oncology, low- to middle-income countries are facing issues with its 
implementation in everyday practice. Increased awareness about fertility preservation is of high priority for all specialists who participate in the 
medical care of cancer patients. The absence of a systemic solution and lack of expertise led to the founding of Fertility Preservation Working 
Group of the Oncology Association of Bosnia and Herzegovina. We have made recommendations as an expert consensus with the ultimate 
goal of making the first step toward enhancement of oncofertility implementation in Bosnia and Herzegovina.
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Recommendation 2.3

Embryo cryopreservation should be offered as an estab-
lished fertility preservation option [10,14,17-23]. Ovarian stim-
ulation is required, and this procedure takes an average of two 
weeks [8]. The live birth rate as a measure of embryo cryopres-
ervation success ranges from 20% to 45% [24,25].

Recommendation 2.4

OTC and reimplantation should be offered as an accept-
able fertility-preservation technique and it is no longer consid-
ered experimental [7]. This technique is of the utmost impor-
tance for patients who need to start cancer treatment urgently, 
because ovarian stimulation is not needed, as well as for pre-
pubertal patients for whom OTC is the only option for pre-
serving fertility [8]. Reported live birth rates in the OTC litera-
ture from selected studies range from 18.2% to 40% [24,26-30]. 
Ovarian reimplantation is considered safe in terms of the risk 
of reintroducing cancer cells into the body, provided that pre-
vious pelvic invasion is ruled out [31]. After reimplantation 
of ovarian tissue, a five-year oncological monitoring is rec-
ommended [32]. Due to the higher risk of ovarian cancer in 
patients with the BRCA mutation, OTC for transplantation is 
not recommended [7].

Recommendation 2.5

Protective ovarian suppression by GnRH agonists may be 
offered to breast cancer patients receiving chemotherapy only 
when other established fertility preservation techniques such 
as oocytes, embryo cryopreservation, and OTC are not fea-
sible [6]. Several randomized studies and meta-analyses have 
evaluated the efficacy of GnRH agonists for ovarian protec-
tion, but the results have been inconsistent [33-44].

Recommendation 2.6

IVM should be offered as an innovative option to pre-
serve fertility in exceptional circumstances [45-47]. It 
should be offered to patients, in whom there is not enough 
time for ovarian stimulation, but in whom there is an indica-
tion for cryopreservation of oocytes. This technique should 
be discussed with patients who carry BRCA mutations at 
the time of oophorectomy if other fertility options are not 
feasible [7].

Recommendation 2.7

The ovarian transposition technique may be useful for 
patients who are candidates for pelvic radiotherapy. Patients 
should be informed of the limited success of this technique 
due to unpredictable damage of radiation dissipation [6].

recommendations, to facilitate cooperation and work for 
patients and healthcare professionals (oncologists, gynecologists, 
urologists, etc.) increased the quality of care for our patients. It is 
important to know if the patient should be referred to a specialist 
or a reproductive center. There are very few centers in Bosnia and 
Herzegovina that deal with fertility procedures, and these cen-
ters are mostly private health institutions- meaning that patients 
are forced to bear the financial costs of such procedures due to 
lack of health insurance coverage. Aforementioned factors con-
tribute to the psychological and financial stress associated with 
the treatment of malignant disease, i.e., the decline in the quality 
of life of patients. An additional goal of the guidelines is to inform 
decision-makers related to this issue and to find a systemic solu-
tion that diminishes stress (psychological and financial) that 
accompanies malignant disease (Table 1).

ONCOFERTILITY 
RECOMMENDATIONS FOR BOSNIA 
AND HERZEGOVINA

Recommendation 1

Patients who have cancer and are at risk of infertility after 
cancer treatment should be offered multidisciplinary counsel-
ing. Discussion should be started as soon as possible, before 
initiating treatment and this should be documented in the 
patient’s record [6-9].

PRESERVATION OF FERTILITY IN 
ADULT FEMALE ONCOLOGICAL 
PATIENTS – RECOMMENDATIONS

Recommendation 2.1

Available fertility preservation options in women include 
oocyte cryopreservation, ovarian tissue cryopreservation 
(OTC), embryo cryopreservation, in vitro oocyte maturation 
(IVM), ovarian transposition, gonadotropin-releasing hor-
mone (GnRH) agonists protection (ovarian suppression), and 
fertility sparing surgery.

Recommendation 2.2

Cryopreservation of oocytes should be offered as 
an established option for fertility preservation [10-15]. 
Cryopreservation of oocytes, along with cryopreservation of 
embryos, is considered the “gold standard” for preserving fer-
tility. The oocyte cryopreservation technique requires about 
two weeks to stimulate the oocytes before storing them, so 
the start of specific cancer treatment could be delayed [8]. The 
live birth rate as a measure of oocyte cryopreservation success 
published in Cobo et al. (2016) is 50% in women not older than 
35 years and 22.9% in women older than 36 years [16].
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Recommendation 3.2

If collecting semen through ejaculation is not feasible, 
patients should be offered surgical sperm extraction. This 
technique is extremely important for patients with single tes-
ticles or contralateral testicular atrophy, because this group of 
patients is at higher risk of azoospermia [7]. Testicular sperm 
extraction with an operating microscope can be particularly 
useful for identifying focal areas with active spermatogene-
sis, as this technique can ensure greater efficacy in oncology 
patients [48].

Recommendation 3.3

GnRH analogs should not be offered for male patients as 
a fertility preservation technique, because human studies have 
not shown the effectiveness of this procedure.

Recommendation 3.4

Cryopreservation of testicular tissue is still considered an 
experimental technique for preserving fertility. It is the only 
option for preserving fertility for patients in the prepubertal 
period and should be offered only through clinical trials [7,49].

CONCLUSION

Increasing awareness of fertility preservation and willing-
ness to discuss this topic is a priority for all specialists involved 
in the medical care of cancer patients. These recommen-
dations were given by the Working Group for Preservation 
of Fertility of the Oncology Association in Bosnia and 
Herzegovina as an expert consensus with the goal to be the 
first step in improving the implementation of oncofertility in 
Bosnia and Herzegovina. We strongly encourage the launch 
of clinical trials and research projects aimed at clarifying and 
defining fertility preservation options for cancer patients in 
our country.
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Recommendation 2.8

Patients undergoing surgical treatment of early gynecolog-
ical malignancies should discuss with their gynecologist the 
possibilities of surgical techniques to preserve fertility [7].

PRESERVATION OF FERTILITY 
IN ADULT MALE ONCOLOGICAL 
PATIENTS – RECOMMENDATIONS

Recommendation 3.1

Cryopreservation of ejaculated sperm is a standard option for 
preserving fertility in mature male oncology patients, before start-
ing chemotherapy [6,7]. If collecting semen by masturbation is 
not feasible, patients should be advised to discuss with their urol-
ogist other available options such as the use of phosphodiester-
ase type 5 inhibitors, vibration stimulation, electroejaculation, or 
alpha-agonist therapy for patients with retrograde ejaculation. [7].

TABLE 1. Oncofertility recommendations for Bosnia and 
Herzegovina

Oncofertility recommendations for Bosnia and Herzegovina
1.  Patients who have cancer and are at risk of infertility after 

cancer treatment should be offered multidisciplinary 
counseling [6-9]

Adult 
female 
oncological 
patients

2.1.  Available fertility preservation options in women include 
oocyte cryopreservation, ovarian tissue cryopreservation, 
embryo cryopreservation, in vitro oocyte maturation, 
ovarian transposition, gonadotropin-releasing 
hormone (GnRH) agonists protection (ovarian 
suppression) and fertility sparing surgery

2.2.  Cryopreservation of oocytes should be offered as an 
established option for fertility preservation [10-15]

2.3.  Embryo cryopreservation is an established option for 
fertility preservation [10,14,17-23]

2.4.  Ovarian tissue cryopreservation and reimplantation 
should be offered as an acceptable fertility-preservation 
technique and is no longer considered experimental [7]

2.5.  Protective ovarian suppression by GnRH agonists may be 
offered to breast cancer patients receiving chemotherapy 
only when other established fertility preservation 
techniques such as oocytes, embryo cryopreservation, 
and ovarian tissue cryopreservation are not feasible [6]

2.6.  In vitro oocyte maturation should be offered as an 
innovative option for fertility preservation in the special 
circumstances [45-47]

2.7.  The ovarian transposition technique may be useful for 
patients who are candidates for pelvic radiotherapy [6]

2.8.  Patients undergoing surgical treatment for early-stage 
gynecological malignancies should discuss with their 
gynecologist the possibilities of surgical techniques to 
preserve fertility [7]

Adult male 
oncological 
patients

3.1.  Cryopreservation of ejaculated sperm is a standard 
option for preserving fertility in mature men, oncology 
patients, before starting chemotherapy [6,7]

3.2.  If the semen collection by ejaculation is not feasible, 
surgical extraction of sperm should be offered [7]

3.3.  GnRH analogs should not be offered for male patients as 
a fertility preservation technique

3.4.  Testicular tissue cryopreservation is still considered as an 
investigational and experimental technique for fertility 
preservation [7,49]
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Timur Cerić et al.: Oncofertility recommendations for Bosnia and Herzegovina

Bosn J Basic Med Sci.  2022;22(5):646-650 649 www.bjbms.org

 https://doi.org/10.1200/GO.19.00337
[5] Rashedi AS, de Roo SF, Ataman LM, Edmonds ME, Silva AA, 

Scarella A, et al. Survey of Fertility Preservation Options Available 
to Patients With Cancer Around the Globe. JCO Glob Oncol 
2020;6:008144.

 https://doi.org/10.1200/JGO.2016.008144.
[6] Oktay K, Harvey BE, Partridge AH, Quinn GP, Reinecke J, Taylor 

HS, et al. Fertility preservation in patients with cancer: ASCO clini-
cal practice guideline update. J Clin Oncol 2018;36(19):1994-2001.

 https://doi.org/10.1200/JCO.2018.78.1914.
[7] Practice Committee of the American Society for 

Reproductive Medicine. Fertility preservation in patients 
undergoing gonadotoxic therapy or gonadectomy: 
A committee opinion. Fertil Steril 2019;112(6):1022-33.  
https://doi.org/10.1016/j.fertnstert.2019.09.013.

[8] Dolmans MM, Lambertini M, Macklon KT, Almeida Santos T, 
Ruiz-Casado A, Borini A, et  al. EUropean REcommendations 
for female FERtility preservation (EU-REFER): A  joint collabora-
tion between oncologists and fertility specialists. Crit Rev Oncol 
Hematol. 2019;138:233-240.

 https://doi.org/10.1016/j.critrevonc.2019.03.010.
[9] Jach R, Pabian W, Spaczyński R, Szamatowicz J, Zbroch T, Knapp P, 

et al. Recommendations of the fertility preservation working group 
in oncological, hematological and other patients treated with 
gonadotoxic therapies ONCOFERTILITY (GROF) of the polish 
society of oncological gynecology. J  Adolesc Young Adult Oncol 
2017;6(3):388-395.

 https://doi.org/10.1089/jayao.2017.0039.
[10] Rienzi L, Gracia C, Maggiulli R, LaBarbera AR, Kaser DJ, Ubaldi FM, 

et  al. Oocyte, embryo and blastocyst cryopreservation in ART: 
Systematic review and meta-analysis comparing slow-freezing ver-
sus vitrification to produce evidence for the development of global 
guidance. Hum Reprod Update 2017;23:139-55.

 https://doi.org/10.1093/humupd/dmw038.
[11] Cobo A, Garcia-Velasco JA, Domingo J, Remohi J, Pellicer A. Is vitri-

fication of oocytes useful for fertility preservation for age-related fer-
tility decline and in cancer patients? Fertil Steril 2013;99(6):1485-95.

 https://doi.org/10.1016/j.fertnstert.2013.02.050.
[12] Druckenmiller S, Goldman KN, Labella PA, Fino ME, Bazzocchi A, 

Noyes N. Successful oocyte cryopreservation in reproductive-aged 
cancer survivors. Obstet Gynecol 2016;127(3):474-80.

 https://doi.org/10.1097/AOG.0000000000001248
[13] Massarotti C, Scaruffi P, Lambertini M, Remorgida V, Del Mastro L, 

Anserini P. State of the art on oocyte cryopreservation in female 
cancer patients: A critical review of the literature. Cancer Treat Rev 
2017;57:50-7.

 https://doi.org/10.1016/j.ctrv.2017.04.009.
[14] Cobo A, Garcia-Velasco J, Domingo J, Pellicer A, Remohi J. Elective 

and onco-fertility preservation: Factors related to IVF outcomes. 
Hum Reprod 2018;33:2222-31.

 https://doi.org/10.1093/humrep/dey321.
[15] Rodriguez-Wallberg KA, Waterstone M, Anastacio A. Ice age: 

Cryopreservation in assisted reproduction-an update. Reprod Biol 
2019b;19(2):119-26.

 https://doi.org/10.1016/j.repbio.2019.04.002.
[16] Cobo A, García-Velasco JA, Coello A, Domingo J, Pellicer A, 

Remohí J. Oocyte vitrification as an efficient option for elective fer-
tility preservation. Fertil Steril. 2016;105(3):755-64.e8.

 https://doi.org/10.1016/j.fertnstert.2015.11.027.
[17] Dolmans MM, Demylle D, Martinez-Madrid B, Donnez J. 

Efficacy of in vitro fertilization after chemotherapy. Fertil Steril 
2005;83:897-901.

 https://doi.org/10.1016/j.fertnstert.2004.08.035.
[18] Barcroft J, Dayoub N, Thong KJ. Fifteen year follow-up of embryos 

cryopreserved in cancer patients for fertility preservation. J Assist 
Reprod Genet 2013;30(11):1407-13.

 https://doi.org/10.1007/s10815-013-0024-z.
[19] Courbiere B, Decanter C, Bringer-Deutsch S, Rives N, Mirallie  S, 

Pech JC, et  al. Emergency IVF for embryo freezing to preserve 
female fertility: A  French multicentre cohort study. Hum Reprod 

2013;28:2381-8.
 https://doi.org/10.1093/humrep/det268.
[20] Debrock S, Peeraer K, Fernandez Gallardo E, De Neubourg D, 

Spiessens C, D’Hooghe TM. Vitrification of cleavage stage day 3 
embryos results in higher live birth rates than conventional slow 
freezing: A RCT. Hum Reprod 2015;30:1820-30.

 https://doi.org/10.1093/humrep/dev134.
[21] Dolmans MM, de Ouderaen SH, Demylle D, Pirard C. Utilization 

rates and results of long-term embryo cryopreservation before 
gonadotoxic treatment. J Assist Reprod Genet 2015;32(8):1233-7.

 https://doi.org/10.1007/s10815-015-0533-z.
[22] Alvarez RM, Ramanathan P. Fertility preservation in female oncol-

ogy patients: The influence of the type of cancer on ovarian stimu-
lation response. Hum Reprod 2018;33(11):2051-9.

 https://doi.org/10.1093/humrep/dew158.
[23] Rodriguez-Wallberg KA, Marklund A, Lundberg F, Wikander I, 

Milenkovic M, Anastacio A, et al. A prospective study of women 
and girls undergoing fertility preservation due to oncologic and 
non-oncologic indications in Sweden-Trends in patients’ choices 
and benefit of the chosen methods after long-term follow up. Acta 
Obstet Gynecol Scand 2019a;98(5):604-15.

 https://doi.org/10.1111/aogs.13559.
[24] Donnez J, Dolmans MM, Diaz C, Pellicer A. Ovarian cortex trans-

plantation: Time to move on from experimental studies to open 
clinical application. Fertil Steril. 2015;104(5):1097-8.

 https://doi.org/10.1016/j.fertnstert.2015.08.005.
[25] Oktay K, Turan V, Bedoschi G, Pacheco FS, Moy F. Fertility preser-

vation success subsequent to concurrent aromatase inhibitor treat-
ment and ovarian stimulation in women with breast cancer. J Clin 
Oncol 2015;33(22):2424-9.

 https://doi.org/10.1200/JCO.2014.59.3723.
[26] Van der Ven H, Liebenthron J, Beckmann M, Toth B, Korell M, 

Krüssel J, et al, FertiPROTEKT Network. Ninety-five orthotopic 
transplantations in 74 women of ovarian tissue after cytotoxic treat-
ment in a fertility preservation network: Tissue activity, pregnancy 
and delivery rates. Hum Reprod 2016;31(9):2031-41.

 https://doi.org/10.1093/humrep/dew165.
[27] Diaz-Garcia C, Domingo J, Garcia-Velasco JA, Herraiz S, Mirabet V, 

Iniesta I, et  al. Oocyte vitrification versus ovarian cortex trans-
plantation in fertility preservation for adult women undergoing 
gonadotoxic treatments: A  prospective cohort study. Fertil Steril. 
2018;109(3):478-85.e2.

 https://doi.org/10.1016/j.fertnstert.2017.11.018.
[28] Meirow D, Ra’anani H, Shapira M, Brenghausen M, Derech 

Chaim S, Aviel-Ronen S, et al. Transplantations of frozen-thawed 
ovarian tissue demonstrate high reproductive performance and the 
need to revise restrictive criteria. Fertil Steril. 2016;106(2):467-74.

 https://doi.org/10.1016/j.fertnstert.2016.04.031.
[29] Donnez J, Dolmans MM. Fertility preservation in women. N Engl J 

Med. 2017;377(17):1657-65.
 https://doi.org/1010.1056/NEJMra1614676
[30] Jensen AK, Macklon KT, Fedder J, Ernst E, Humaidan P, 

Andersen  CY. 86 successful births and 9 ongoing pregnancies 
worldwide in women transplanted with frozen-thawed ovarian tis-
sue: Focus on birth and perinatal outcome in 40 of these children. 
J Assist Reprod Genet 2017;34(3):325-36.

 https://doi.org/10.1007/s10815-016-0843-9.
[31] Jach R, Spaczynski R, Kurzawa R, Radwan M, Rzepka J, Swornik M, 

et al. Updating the recommendations of the Working Group for the 
preservation of fertility in oncological and hematological patients 
and other patients treating gonadier therapies ONCOFERTILITY 
(GROF) of the Polish society of oncological gynecology regarding 
cryopreserves and autologous transplant. Ginekol Pol 2021;92(9).

 https://doi.org/10.5603/GP.a2021.0151.
[32] Andersen CY, Bollerup AC, Kristensen SG. Defining quality assur-

anceand quality control measures in connection with ovarian tis-
sue cryopreservation and transplantation: A  call to action. Hum 
Reprod. 2018;33(7):1201-4.

 https://doi.org/10.1093/humrep/dey105.
[33] Chen H, Li J, Cui T, Hu L. Adjuvant gonadotropin-releasing 



Timur Cerić et al.: Oncofertility recommendations for Bosnia and Herzegovina

Bosn J Basic Med Sci.  2022;22(5):646-650 650 www.bjbms.org

hormone analogues for the prevention of chemotherapy induced 
premature ovarian failure in premenopausal women. Cochrane 
Database Syst Rev 2019;3(3):CD008018.

 https://doi.org/10.1002/14651858.CD008018.pub3.
[34] Munster PN, Moore AP, Ismail-Khan R, Cox CE, Lacevic M, Gross-

King M, et al. Randomized trial using gonadotropin-releasing hor-
mone agonist triptorelin for the preservation of ovarian function 
during (neo) adjuvant chemotherapy for breast cancer. J Clin Oncol 
2012;30(5):533-8.

 https://doi.org/10.1200/JCO.2011.34.6890.
[35] Bedaiwy MA, Abou-Setta AM, Desai N, Hurd W, Starks D, 

El-Nashar SA, et  al. Gonadotropin-releasing hormone analog 
cotreatment for preservation of ovarian function during gonado-
toxic chemotherapy: A systematic review and meta-analysis. Fertil 
Steril 2011;95(3):906-14.e1-4.

 https://doi.org/10.1016/j.fertnstert.2010.11.017.
[36] Del Mastro L, Boni L, Michelotti A, Gamucci T, Olmeo N, Gori S. 

Effect of the gonadotropin-releasing hormone analogue triptore-
lin on the occurrence of chemotherapy-induced early menopause 
inpremenopausal women with breast cancer: A randomized trial. 
JAMA 2011;306(3):269-76.

 https://doi.org/10.1001/jama.2011.991.
[37] Demeestere I, Brice P, Peccatori FA, Kentos A, Dupuis J, Zachee P, 

et  al. No Evidence for the benefit of gonadotropin-releasing 
hormone agonist in preserving ovarian function and fertility in 
lymphoma survivors treated with chemotherapy: Final long-
term report of a prospective randomized trial. J  Clin Oncol 
2016;34(22):2568-74.

 https://doi.org/10.1200/JCO.2015.65.8864.
[38] Lambertini M, Poggio F, Levaggi A, Del Mastro L. Protecting ova-

ries during chemotherapy through onad suppression: A systematic 
review and metaanalysis. Obstet Gynecol 2015;126(1):901.

 https://doi.org/10.1097/AOG.0000000000000905.
[39] Leonard RC, Adamson DJ, Bertelli G, Mansi J, Yellowlees A, 

Dunlop J, et al. GnRH agonist for protection againstovarian toxic-
ity during chemotherapy for early breast cancer: The Anglo Celtic 
Group OPTION trial. Ann Oncol 2017;28:1811-6.

 https://doi.org/10.1093/annonc/mdx184.
[40] Moore HC, Unger JM, Phillips KA, Boyle F, Hitre E, Porter D. 

Goserelin for ovarian protection during breast-cancer adjuvant 
chemotherapy. N Engl J Med 2015;372(10):923-32.

 https://doi.org/10.1056/NEJMoa1413204.
[41] Gerber B, von Minckwitz G, Stehle H, Reimer T, Felberbaum  R, 

Maass N, et  al. Effect of luteinizing hormone-releasing hor-
mone agonist on ovarian function after modern adjuvant breast 

cancer chemotherapy: The GBG 37 ZORO study. J  Clin Oncol 
2011;29(17):2334-41.

 https://doi.org/10.1200/JCO.2010.32.5704.
[42] Munhoz RR, Pereira AA, Sasse AD, Hoff PM, Traina TA, Hudis CA, 

et al. Gonadotropin-releasing hormone agonists for ovarian func-
tion preservation in premenopausal women undergoing chemo-
therapy for early-stage breast cancer: A  systematic review and 
meta-analysis. JAMA Oncol 2016;2:65-73.

 https://doi.org/10.1001/jamaoncol.2015.3251.
[43] Elgindy E, Sibai H, Abdelghani A, Mostafa M. Protecting ovaries 

during chemotherapy through gonad suppression: A  systematic 
review and meta-analysis. Obstet Gynecol 2015;126:187-95.

 https://doi.org/10.1097/AOG.0000000000001074.
[44] Lambertini M, Moore HC, Leonard RC, Loibl S, Munster P, 

Bruzzone M, et  al. Gonadotropin-releasing hormone agonists 
during chemotherapy for preservation of ovarian function and fer-
tility in premenopausal patients with early breast cancer: A system-
atic review and meta-analysis of individual patient-level data. J Clin 
Oncol 2018;36(19):1981-90.

 https://doi.org/10.1200/JCO.2018.78.0858.
[45] Moria A, Das M, Shehata F, Holzer H, Son WY, Tulandi T. Ovarian 

reserve and oocyte maturity in women with malignancy undergo-
ing in vitro maturation treatment. Fertil Steril 2011;95(5):1621-3.

 https://doi.org/10.1016/j.fertnstert.2010.12.041.
[46] Creux H, Monnier P, Son WY, Buckett W. Thirteen years’ experi-

ence in fertility preservation for cancer patients after in vitro fertil-
ization and in vitro maturation treatments. J Assist Reprod Genet 
2018;35:583-92.

 https://doi.org/10.1007/s10815-018-1138-0.
[47] Grynberg M, Dagher Hayeck B, Papanikolaou EG, Sifer C, 

Sermondade N, Sonigo C. BRCA1/2 gene mutations do not affect 
the capacity of oocytes from breast cancer candidates for fertility 
preservation to mature in vitro. Hum Reprod 2019;34:374-9.

[48] Furuhashi K, Ishikawa T, Hashimoto H, Yamada S, Ogata S, 
Mizusawa Y, et  al. Onco-testicular sperm extraction: Testicular 
sperm extraction in azoospermic and very severely oligozoosper-
mic cancer patients. Andrologia. 2013;45(2):107-10.

 https://doi.org/10.1111/j.1439-0272.2012.01319.x.
[49] Picton HM, Wyns C, Anderson RA, Goossens E, Jahnukainen K, 

Kliesch S, et al, ESHRE Task Force On Fertility Preservation In 
Severe Diseases. A European perspective on testicular tissue cryo-
preservation for fertility preservation in prepubertal and adolescent 
boys. Hum Reprod. 2015;30(11):2463-75.

 https://doi.org/10.1093/humrep/dev190.

Related articles published in BJBMS
1. 2020 consensus guideline for optimal approach to the diagnosis and treatment of HER2-positive breast cancer in Bosnia and 

Herzegovina
 Semir Bešlija et al., BJBMS, 2020

https://bjbms.org/ojs/index.php/bjbms/article/view/4846
https://bjbms.org/ojs/index.php/bjbms/article/view/4846

