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Bölüm 13

OVARYAN HİPERSTİMÜLASYON SENDROMU: 
ÖNGÖRME VE ÖNLEME STRATEJİLERİ

Betül DÜNDAR1

GIRIŞ

Ovaryan hiperstimülasyon sendromu (OHSS) farmakolojik ajanlarla ovaryan 
stimülasyon yapılarak elde edilecek oosit ve embriyo sayısını arttırmaya yönelik 
yardımcı üreme teknolojilerinin kullanıldığı fertilite tedavi yöntemlerinin komp-
likasyonlarından biri olarak karşımıza çıkmaktadır. OHSS önemli bir başlıktır 
çünkü fertilite tedavilerinin sınırlı sayıdaki komplikasyonlarından biridir ve na-
diren de olsa mortal seyredebilir. OHSS ile ilişkili mortalite oranları tam olarak 
bilinmemekle birlikte Hollanda’da 1994-2008 tarihleri arasında gerçekleştirilen 
yaklaşık yüzbin in vitro fertilizasyon (İVF) siklusunda OHSS nedenli üç ölüm va-
kası bildirilmiştir (1). Günümüzde çoğunlukla öngörülebilir ve zamanında uygun 
önleme stratejilerinin takip edilmesiyle OHSS riskinin son derece azaltılması ve 
hatta önlenebilmesi mümkün olabilir.

TANIM VE İNSIDANS

OHSS’nin tanımı büyümüş multikistik overleri, asit varlığını, hemokonsant-
rasyon, hiperkoagülabilite ve elektrolit dengesizliklerini içeren bir spektrum için-
de yer alır (2). Granüloza hücrelerinin çoğunlukla kontrollü ovaryan hiperstimü-
lasyon sonrası ekzojen human koryonik gonadotropin (HCG) veya luteinizan 
hormon (LH) ile luteinizasyonu sonucunda üretilen vasküler endotelial growth 
faktör (VEGF) başta olmak üzere diğer birçok proinflamatuvar sitokin aracılığıyla 
vasküler geçirgenliğin artışı ve üçüncü boşluğa sıvı kaçışı ile karakterize bir siste-
mik hastalıktır (1,3).

OHSS insidansının uygulanan fertilite tedavisine göre değişkenlik gösterdiği 
bilinmektedir. Konvansiyonel İVF sikluslarının 1/3’ünde hafif şiddette OHSS göz-
lenirken orta-ciddi OHSS insidansı %3.1-8 olarak bildirilmektedir (4). Klomifen 
sitrat veya gonadotropinlerle monofolliküler gelişimin hedeflendiği ovulasyon 
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Sonuç olarak infertilite tedavisinin en ciddi komplikasyonlarından olan OHSS 
riskli hasta popülasyonunun belirlenmesiyle öngörülebilir ve gerekli tedbirlerin 
zamanında alınmasıyla neredeyse önlenebilir bir durumdur.

KAYNAKÇA
1.	 Braat, DD. & et al. (2010) Maternal death related to IVF in the Netherlands 1984–2008. Hum 

Reprod, 25, 1782–1786.
2.	 Delvigne, A.& et al. (1993)The ovarian hyperstimulation syndrome in in-vitro fertilization: a 

Belgian multi- centric study. I. Clinical and biological features. Hum Reprod, 8: 1353–1360.
3.	 Ata, B. & Tulandi, T. (2009) Pathophysiology of ovarian hyperstimulation syndrome and stra-

tegies for its prevention and treatment. Expert Rev Obstet Gynecol, 4, 299–311.
4.	 Delvigne, A. & Rozenberg, S. (2002) Epidemiology and prevention of ovarian hyperstimulation 

syndrome (OHSS): a review. Hum Reprod Update, 8, 559–577.
5.	 Sridev, S. & Barathan, S. (2013) Case report on spontaneous ovarian hyperstimulation syndro-

me following natural conception associated with primary hypothyroidism. J Hum Reprod Sci, 
6, 158–161.

6.	 Bergh, PA., & Navot, D. (1992). Ovarian hyperstimulation syndrome: a review of pathophysio-
logy. Journal of assisted reproduction and genetics, 9(5), 429-438.

7.	 Mathur, RS.& et al. (2016). The Management of Ovarian Hyperstimulation Syndrome. Gre-
en-top Guideline No. 5 February 2016. RCOG Green Top Guideline.

8.	 Evbuomwan, IO., Davison, JM. & Murdoch, AP. (2000) Coexistent hemoconcentration and 
hypoosmolality during superovulation and in severe ovarian hyperstimulation syndrome: a vo-
lume homeostasis paradox. Fertil Steril, 74, 67–72.

9.	 Geva, E. & Jaffe, RB. (2000) Role of vascular endothelial growth factor in ovarian physiology 
and pathology. Fertil Steril, 74, 429–438.

10.	 Rizk, B. (2006) Ovarian Hyprstimulation Syndrome: Epidemiology, Pathophysiology, Preventi-
on and Management. Cambridge UK: Cambridge University Press.

11.	 Enskog, A. & et al. (1999) Prospective study of the clinical and laboratory parameters of pa-
tients in whom ovarian hyperstimulation syndrome developed during controlled ovarian hy-
perstimulation for in vitro fertilization. Fertility and Sterility, 71(5), 808-814.

12.	 Fedorcsák, P.& et al. (2001) The impact of obesity and insulin resistance on the outcome of IVF 
or ICSI in women with polycystic ovarian syndrome. Human Reproduction, 16(6), 1086-1091.

13.	 Luke, B. & et al. and A SART Writing Group. (2010) Female obesity adversely affects assisted 
reproductive technology (ART) pregnancy and live birth rates. Human Reproduction, 26(1), 
245-252.

14.	 Lee, T. H. & et al. (2007) Serum anti-Müllerian hormone and estradiol levels as predictors 
of ovarian hyperstimulation syndrome in assisted reproduction technology cycles.  Human 
Reproduction, 23(1), 160-167.

15.	 Jayaprakasan, K.& et al. (2012) Prediction of in vitro fertilization outcome at different antral 
follicle count thresholds in a prospective cohort of 1012 women. Fertility and Sterility, 98(3), 
657-663.

16.	 Kahnberg, A. & et al. (2009) Prediction of ovarian hyperstimulation syndrome in women un-
dergoing in vitro fertiliza- tion. Acta Obstet Gynecol Scand, 88, 1373–1381.

17.	 Jayaprakasan, K. & et al. (2007) Estimating the risks of ovarian hyperstimulation syndrome 
(OHSS): implications for egg donation for research. Hum Fertil (Camb), 10, 183–187.

18.	 Hendriks, DJ. & et al. (2004) Use of stimulated serum estradiol measurements for the predi-
ction of hyperresponse to ovarian stimulation in in vitro fertilization (IVF). J Assist Reprod 
Genet, 21(3), 65-72.

19.	 Rizk, B. (2009) Genetics of ovarian hyperstimulation syndrome. Reprod Biomed Online, 19(1), 
14-27.



Güncel Kadın Hastalıkları ve Doğum Çalışmaları II

- 120 -

20.	 Moron, FJ. & et al. (2006) Bone morphogenetic protein 15 (BMP15) alleles predict over-respon-
se to recombinant follicle stimulation hormone and iatrogenic ovarian hyperstimulation synd-
rome (OHSS). Pharmacogenetics and Genomics, 16(7), 485-495.

21.	  Kaiser, UB. (2003) The pathogenesis of the ovarian hyperstimulation syndrome. New England 
Journal of Medicine, 349(8), 729-732.

22.	 Mathur, RS.& et al (2000) Distinction between early and late ovarian hyperstimulation syndro-
me. Fertility and Sterility, 73(5), 901-907.

23.	 Rabau, E.& et al. (1967) Human menopausal gonadotropins for anovulation and sterility: re-
sults of 7 years of treatment. American Journal of Obstetrics & Gynecology, 98(1), 92-98.

24.	 Schenker, JG. & Weinstein, D. (1978) Ovarian hyperstimulation syndrome: a current survey. 
Fertil Steril, 30, 255 – 268.

25.	 Golan, A. & et al. (1989) Ovarian hyperstimulation syndrome: an update review. Obstet Gyne-
col Surv, 44, 430 – 440.

26.	 Navot, D., Bergh, PA. & Laufer, N. (1992) Ovarian hyperstimulation syndrome in novel repro-
ductive technologies: prevention and treatment. Fertil Steril, 58, 249 – 261.

27.	 Rizk, B., Aboulghar, MA. (1999). Classification, Pathophysiology and Management of Ovarian 
HYperstimulation Syndrome. (Brinsden P ed.). In Vitro Fertilization and Assisted Reproducti-
on, pp 132-155. Newyork, London,: The Parthenon Publishing Group.

28.	 Humaidan, P., Quartarolo,J. & Papanikolaou, EG. (2010) Preventing ovarian hyperstimulation 
syndrome: guidance for the clinician. Fertil Steril, 94, 389 – 400.

29.	 Turkısh Society of Reproductive Medicine (TSRM). (2015) TSRM Kılavuzu-5, OHSS: Önlem 
ve Tedavi.

30.	 Evbuomwan, I. (2013) The role of osmoregulation in the pathophysiology and management of 
severe ovarian hyperstimulation syndrome. Hum Fertil (Camb), 16, 162–167.

31.	 Memarzadeh, MT. (2010) A fatal case of ovarian hyperstimulation syndrome with perforated 
duodenal ulcer. Hum Reprod, 25, 808–809.

32.	 Practice Committee of the American Society for Reproductive Medicine. (2016). Prevention 
and treatment of moderate and severe ovarian hyperstimulation syndrome: a guideline. Ferti-
lity and Sterility, 106(7), 1634-1647.

33.	 Tang, T.& et al. (2006) The use of metformin for women with PCOS undergoing IVF treatment. 
Hum Reprod , 21, 1416–1425.

34.	 Lord, JM., Flight, IHK. & Norman, RJ. (2003) Insulin-sensitising drugs (metformin, troglita-
zone, rosiglitazone, pioglitazone, d-chiro-inositol) for polycystic ovary syndrome. Cochrane 
Database of Systematic Reviews, (2), Art no:CD003053.

35.	 Huang, X.& et al. (2015) A systematic review and meta- analysis of metformin among patients 
with polycystic ovary syndrome undergoing assisted reproductive technology procedures. Int J 
Gynaecol Obstet, 131, 111–116.

36.	 Tozer, AJ. & et al. (2001) Does laparoscopic ovarian diathermy affect the outcome of IVF-embr-
yo transfer in women with polycystic ovarian syndrome? A retrospective comparative study. 
Hum Reprod, 16, 91-95.

37.	 Toftager, M. & et al. (2016) Risk of severe ovarian hyperstimulation syndrome in GnRH anta-
gonist versus GnRH agonist protocol: RCT including 1050 first IVF/ICSI cycles. Hum Reprod, 
31(6), 1253-1264.

38.	 Hosseini, MA. & et al. (2010) Comparison of gonadotropin-releasing hormone agonists and 
antagonists in assisted reproduction cycles of polycystic ovarian syndrome patients. J Obstet 
Gynaecol Res,36, 605–610.

39.	 Lainas, TG. &et al. (2010) Flexible GnRH antagonist protocol versus GnRH agonist long pro-
tocol in patients with polycystic ovary syndrome treated for IVF: a prospective randomised 
controlled trial (RCT). Hum Reprod, 25, 683–689.

40.	 Al-Inany, HG. &et al. (20119 Gonadotrophin-releasing hormone antagonists for assisted repro-
ductive technology. Cochrane Database Syst Rev, CD001750.



Güncel Kadın Hastalıkları ve Doğum Çalışmaları II

- 121 -

41.	 Xiao, JS., Su, CM. & Zeng XT. ( 2014) Comparisons of GnRH antagonist versus GnRH agonist 
protocol in supposed normal ovarian responders undergoing IVF: a systematic review and me-
ta-analysis. PLoS One, 9:e106854.

42.	 van Wely, M. & et al. (2011) Recombinant versus urinary gonadotrophin for ovarian stimulati-
on in assisted reproductive technology cycles. Cochrane Database Syst Rev, CD005354.

43.	 Varnagy, A.& et al. (2010) Low-dose aspirin therapy to prevent ovarian hyperstimulation synd-
rome. Fertil Steril, 93, 2281–2284.

44.	 Revelli, A. &et al. (2008) Low-dose acetylsalicylic acid plus prednisolone as an adjuvant treat-
ment in IVF: a prospective, randomized study. Fertil Steril, 90, 1685–1691.

45.	 Morris, RS. Et al. (1995) Predictive value of serum oestradiol concentrations and oocyte num-
ber in severe ovarian hyperstimulation syndrome. Hum Reprod, 10, 811-814.

46.	 Papanikolaou, EG. &et al. (2006) Incidence and prediction of ovarian hyperstimulation synd-
rome in women undergoing gonadotropin-releasing hormone antagonist in vitro fertilization 
cycles. Fertil Steril,85,112-120.

47.	 Nardo, LG. &et al. (2006) The optimal length of ‘coasting protocol’ in women at risk of ovarian 
hyperstimulation syndrome undergoing in vitro fertilization. Hum Fertil (Camb), 9, 175–180.

48.	 D’Angelo, A., Brown, J. & Amso, NN. (2001) Coasting (withholding gonadotrophins) for pre-
venting ovarian hyperstimulation syndrome. Cochrane Database Syst Rev, CD002811.

49.	 El-Sheikh, MM.& et al. (2001) Limited ovarian stimulation (LOS), prevents the recurrence of 
severe forms of ovarian hyperstimulation syndrome in polycystic ovarian disease. Eur J Obstet 
Gynecol Reprod Biol, 94, 245-249.

50.	 Lim, KS., Yoon, SH. & Lim, JH. (2007) IVM as an alternative for over responders. Tan, SL., Chi-
an, RC. & Buckett, WM. (Eds.) In vitro maturation of human oocytes Basic science to clinical 
application (pp 353-361). Oxon: Informa Healthcare.

51.	 Leitao, VM. & et al. (2014) Cabergoline for the prevention of ovarian hyperstimulation synd-
rome: systematic review and meta-analysis of randomized controlled trials. Fertil Steril, 101, 
664–675.

52.	 Tang, H. & et al. (2012) Cabergoline for preventing ovarian hyperstimulation syndrome. Coch-
rane Database Syst Rev, 2, CD008605.

53.	 Gaafar, S., El-Gezary, D. & El Maghraby, HA. (2019) Early onset of cabergoline therapy for 
prophylaxis from ovarian hyperstimulation syndrome (OHSS): A potentially safer and more 
effective protocol. Reproductive Biology, 19(2), 145-148.

54.	 Isik, AZ.& et al. (1996) Intravenous albumin prevents moderate-severe ovarian hyperstimu-
lation in in-vitro fertilization patients: a prospective, randomized and controlled study. Eur J 
Obstet Gynecol Reprod Biol, 70, 179–183.

55.	 Isikoglu, M. & et al. (2007) Human albumin does not prevent ovarian hyperstimulation synd-
rome in assisted reproductive tech- nology program: a prospective randomized placebo-cont-
rolled double blind study. Fertil Steril, 88, 982–985.

56.	 Youssef, MA. & et al. (2011) Intra-venous fluids for the prevention of severe ovarian hypersti-
mulation syndrome. Cochrane Database Syst Rev, CD001302.

57.	 Gurgan, T. & et al. (2011) Intravenous calcium infusion as a novel preventive therapy of ovari-
an hyperstimulation syndrome for patients with polycystic ovarian syndrome. Fertil Steril, 96, 
53–57.

58.	 Shaltout, AM., Eid, M. & Shohayeb, A. (2006) Does triggering ovulation by 5000 IU of uhCG 
affect ICSI outcome? Middle East Fertil Soc J, 11, 99–103.

59.	 Lin, H.& et al. (2011) Triggering final oocyte maturation with reduced doses of hCG in IVF/
ICSI: a prospective, random- ized and controlled study. Eur J Obstet Gynecol Reprod Biol 
2011;159: 143–147.

60.	 Al-Inany, H. & et al. (2005) Recombinant versus urinary gonadotrophins for triggering ovula-
tion in assisted conception. Hum Reprod, 20, 2061-2073.

61.	 Engmann, L.& et al.(2008) The use of gonadotropin-releasing hormone (GnRH) agonist to 
induce oocyte matu- ration after cotreatment with GnRH antagonist in high-risk patients un-



Güncel Kadın Hastalıkları ve Doğum Çalışmaları II

- 122 -

der- going in vitro fertilization prevents the risk of ovarian hyperstimulation syndrome: a pros-
pective randomized controlled study. Fertil Steril, 89, 84–91.

62.	 Galindo, A. & et al. (2009) Triggering with HCG or GnRH agonist in GnRH antagonist treated 
oocyte donation cycles: a randomised clinical trial. Gynecol Endocrinol, 25, 60–66.

63.	 Melo, M. & et al. (2009) GnRH agonist versus recombinant HCG in an oocyte donation prog-
ramme: a randomized, prospective, controlled, assessor-blind study. Reprod Biomed Online, 
19, 486–492.

64.	 Sismanoglu, A.& et al (2009) Ovulation triggering with GnRH agonist vs hCG in the same egg 
donor population undergoing donor oocyte cycles with GnRH antagonist: a prospective ran- 
domized cross-over trial. J Assist Reprod Genet, 26, 251–256.

65.	 Griesinger, G.& et al.(2006) GnRH agonist for triggering final oocyte maturation in the GnRH 
antagonist ovarian hyperstimulation protocol: a systematic review and meta-analysis. Human 
reproduction update, 12, 159-168.

66.	 Youssef, MA. & et al. (2014) Gonadotropin-releasing hormone agonist versus HCG for oo-
cyte triggering in antagonist-assisted reproductive technology. Cochrane Database Syst Rev, 
CD008046.

67.	 Humaidan, P. &et al. (2013) GnRHa trigger and individualized luteal phase hCG support accor-
ding to ovarian response to stimulation: two prospective randomized controlled multi-centre 
studies in IVF patients. Hum Reprod, 28, 2511–2521. Level I.

68.	 Castillo, JC.& et al. (2010) Cycles triggered with GnRH agonist: exploring low-dose HCG for 
luteal support. Reprod Biomed Online, 20, 175–181.

69.	 Humaidan, P.& et al.(2010) 1,500 IU human chorionic gonadotropin administered at oocyte 
retrieval rescues the luteal phase when gonadotropin-releasing hormone agonist is used for 
ovulation induction: a prospective, randomized, controlled study. Fertility and Sterility, 93, 
847-854.

70.	 van der Linden M.& et al. (2015) Luteal phase support for assisted reproduction cycles. Coch-
rane Database Syst Rev, 7, CD009154.

71.	 Dahan, MH., & et al. (2018) Combined modalities for the prevention of ovarian hyperstimula-
tion syndrome following an excessive response to stimulation. Gynecological Endocrinology, 
34(3), 252-255.

72.	 Deng, L., & et al. (2019). A Second Dose of GnRHa in Combination with Luteal GnRH Anta-
gonist May Eliminate Ovarian Hyperstimulation Syndrome in Women with≥ 30 Follicles Me-
asuring≥ 11 mm in Diameter on Trigger Day and/or Pre-trigger Peak Estradiol Exceeding 10 
000 pg/mL. Current Medical Science, 39(2), 278-284.

73.	  Shrem, G., & et al. (2019) Use of cabergoline and post-collection GnRH antagonist administra-
tion for prevention of ovarian hyperstimulation syndrome. Reproductive Biomedicine Online, 
pii: S1472-6483(19)30391-8. doi: 10.1016/j.rbmo.2019.04.014. [Epub ahead of print]

74.	 Acevedo, B.& et al. (2006) Triggering ovulation with gonadotropin-releasing hormone agonists 
does not compromise embryo implantation rates. Fertil Steril, 86, 1682-1687.

75.	 Ferraretti, AP.& et al.(1999) Elective cryopreservation of all pronucleate embryos in women 
at risk of ovarian hyperstim- ulation syndrome: efficiency and safety. Hum Reprod, 14, 1457–
1460.

76.	 Das, M. & et al. (2014) In-vitro maturation versus IVF with GnRH antagonist for women with 
polycystic ovary syndrome: treatment outcome and rates of ovarian hyperstimulation syndro-
me. Reproductive biomedicine online, 29(5), 545-551.

77.	 Fatemi, HM. &et al. (2014) Severe ovarian hyperstimulation syndrome after gonadotropin-re-
leasing hormone (GnRH) agonist trigger and “freeze-all” approach in GnRH antagonist proto-
col. Fertility and sterility, 101, 1008-1011.


