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Progestin İle Hazırlanmış Overyan  
Stimülasyon Protokolü (Ppos Protokolü)

GIRIŞ

Kontrollü ovaryen stimülasyonu (KOS) protoko-
lü, yardımcı üreme teknolojisinde (ART) önemli 
bir adımdır. (1)

KOS protokolünün etkinliğini artırmak için, 
büyüyen foliküller tarafından üretilen plazma 
estradiol artışının neden olduğu luteinize edici 
hormonun (LH) erken dalgalanması önlenmeli-
dir. (2)

Planlanan zamandan önce LH artışının kont-
rol edilememesi; spontan ovulasyona, azalan 
oosit verimine veya erken progesteron yüksel-
mesine neden olarak embriyo – endometrium 
uyumsuzluğuna yol açacaktır. (3)

Geleneksel KOS protokolü, erken LH dalga-
lanmasını önlemek için yaygın olarak gonadot-
ropin salıcı hormon (GnRH) analogları ile ilişki-
lendirilir. (4)

Genel etkinliklerine rağmen tüm in vitro fer-
tilizasyon (IVF) döngülerinin %3 ile %10’u ara-
sında LH artışı meydana gelir. (5)

Ayrıca GnRH analoglarının kullanımı; yük-
sek maliyeti ve hastanın günlük subkutan uygu-
lamaya uyumunun düşük olması nedenleriyle 

sorun oluşturmaktadır. Son yıllarda GnRH an-
tagonistleri, enjeksiyon süresinin kısa olması ve 
over hiperstimülasyon sendromu (OHSS) ris-
kinin azalması gibi avantajları nedeniyle GnRH 
agonistlerine tercih edilmektedir. (6)

Progesteron, GnRH’nin hipotalamustan gelen 
pulsatilitesini azaltarak, artan estradiol seviyele-
ri ile ilişkili LH salınımını inhibe eden bir hor-
mondur. KOS siklusunda LH supresyonu için 
Medroksiprogesteron asetat (MPA) ilk kez 2015 
yılında Kuang ve arkadaşları (7) tarafından kul-
lanılmış ve kısa agonist protokolü ile benzer so-
nuçlar vermiştir.

GnRH analoglarının aksine LH’ın baskılan-
ması için progestin kullanımı; oral uygulamanın 
avantajları, hasta açısından kolay kullanılması ve 
düşük maliyetli olması sebepleriyle tercih edil-
mektedir. (8,9)

Bununla birlikte progesterona erken maruz 
kalınması endometriumun erken gelişmesine ne-
den olacağından endometriyuma taze embriyo 
transferinin önünde engel oluşturacaktır. (10)

PPOS protokolünde progesteronun endomet-
rium üzerindeki olumsuz etkisini aşmak için tüm 
embriyoları dondurmak ve embriyo transferini 



İNFERTİLİTE VE YARDIMCI ÜREME TEKNİKLERİ382

KAYNAKLAR

1. Xu S, Wang X, Zhang Y, Han Y, Zhang C. Comparison 
the effects of progestin-primed ovarian stimulation 
(PPOS) protocol and GnRH-a long protocol in patients 
with normal ovarian reserve function. Gynecol Endoc-
rinol. 2023;39(1):2217263. doi:10.1080/09513590.2023.
2217263

2. Olivennes F, Belaisch-Allart J, Emperaire JC, Dechaud 
H, Alvarez S, Moreau L, et al.. Prospective, Randomi-
zed, Controlled Study of In Vitro Fertilization-Embryo 
Transfer With a Single Dose of a Luteinizing Hormo-
ne-Releasing Hormone (LH-RH) Antagonist (Cetrore-
lix) or a Depot Formula of an LH-RH Agonist (Tripto-
relin). Fertil Steril (2000) 73:314–20

3. Labarta E, Martínez-Conejero JA, Alamá P, Horca-
jadas JA, Pellicer A, Simón C, et al.. Endometrial Re-
ceptivity Is Affected in Women With High Circulating 
Progesterone Levels at the End of the Follicular Phase: 
A Functional Genomics Analysis. Hum Reprod (2011) 
26:1813–25.

4. Van Loenen AC, Huirne JA, Schats R, Hompes PG, 
Lambalk CB. GnRH Agonists, Antagonists, and Assis-
ted Conception. Semin Reprod Med (2002) 20:349–64.

5. Al-Inany HG, Youssef MA, Ayeleke RO, Brown J, Lam 
WS, Broekmans FJ. Gonadotrophin-Releasing Hormo-
ne Antagonists for Assisted Reproductive Technology. 
Cochrane Database Syst Rev (2016) 4:CD001750.

6. Griesinger G, Schultz L, Bauer T, Broessner A, Fram-
bach T, Kissler S. Ovarian Hyperstimulation Syndrome 
Prevention by Gonadotropin-Releasing Hormone Ago-
nist Triggering of Final Oocyte Maturation in a Gona-
dotropin-Releasing Hormone Antagonist Protocol in 
Combination With a “Freeze-All” Strategy: A Prospec-
tive Multicentric Study. Fertil Steril (2011) 95:2029–33, 
2033.e2021.

7. Kuang Y, Chen Q, Fu Y, Wang Y, Hong Q, Lyu Q, et 
al.. Medroxyprogesterone Acetate is an Effective Oral 
Alternative for Preventing Premature Luteinizing Hor-
mone Surges in Women Undergoing Controlled Ova-
rian Hyperstimulation for In Vitro Fertilization. Fertil 
Steril (2015) 104:62–70. e63.)

8. Zhu X, Ye H, Fu Y. The Utrogestan and hMG Protocol 
in Patients With Polycystic Ovarian Syndrome Under-
going Controlled Ovarian Hyperstimulation During 
IVF/ICSI Treatments. Medicine (United States) (2016) 
95(28):e4193.).

9. Wang Y, Chen Q, Wang N, Chen H, Lyu Q, Kuang Y. 
Controlled Ovarian Stimulation Using Medroxyproges-
terone Acetate and hMG in Patients With Polycystic 
Ovary Syndrome Treated for IVF: A Double-Blind 
Randomized Crossover Clinical Trial. Medicine (Balti-
more) (2016) 95:e2939.

10. Massin N. New Stimulation Regimens: Endogenous 
and Exogenous Progesterone Use to Block the LH Sur-
ge During Ovarian Stimulation for IVF. Hum Reprod 
Update (2017) 23:211–20.

11. Stimpfel M., Vrtacnik-Bokal E., Pozlep B., Virant-Klun 
I. Comparison of GnRH agonist, GnRH antagonist, and 
GnRH antagonist mild protocol of controlled ovarian 
hyperstimulation in good prognosis patients. Internati-
onal Journal of Endocrinology. 2015;2015

12. Dawood A. S., Algergawy A., Elhalwagy A. Reducti-
on of the cetrorelix dose in a multiple-dose antagonist 
protocol and its impact on pregnancy rate and affor-
dability: A randomized controlled multicenter study.
Clinical and Experimental Reproductive Medici-
ne.2017;44(4):232.

13. Rabati B. K., Zeidi S. N. Investigation of pregnancy 
outcome and ovarian hyper stimulation syndrome pre-
vention in agonist and antagonist gonadotropin-relea-
sing hormone protocol. Journal of Research in Medical 
Sciences.2012;17(11):1063–1066.

14. Messinis I. E., Vanakara P., Zavos A., Verikouki C., 
Georgoulias P., Dafopoulos K. Failure of the GnRH an-
tagonist ganirelix to block the positive feedback effect 
of exogenous estrogen in normal women. Fertility and 
Sterility. 2010;94(4):1554–1556.

15. Guan S, Feng Y, Huang Y, Huang J. Progestin-Primed 
Ovarian Stimulation Protocol for Patients in Assisted 
Reproductive Technology: A Meta-Analysis of Rando-
mized Controlled Trials. Front Endocrinol (Lausanne). 
2021;12:702558. Published 2021 Aug 31. doi:10.3389/
fendo.2021.702558

16. Vans MB, Parikh T, DeCherney AH, Csokmay JM, He-
aly MW, Hill MJ. Evaluation of the Cost-Effectiveness 
of Ovulation Suppression With Progestins Compared 
With GnRH Analogs in Assisted Reproduction Cycles. 
Reprod Biomed Online (2019) 38:691–8.

17. Guan S, Feng Y, Huang Y, Huang J. Progestin-Primed 
Ovarian Stimulation Protocol for Patients in Assisted 
Reproductive Technology: A Meta-Analysis of Rando-
mized Controlled Trials. Front Endocrinol (Lausanne). 
2021;12:702558. Published 2021 Aug 31. doi:10.3389/
fendo.2021.702558

18. Xiao ZN, Peng JL, Yang J, Xu WM. Flexible GnRH An-
tagonist Protocol versus Progestin-primed Ovarian Sti-
mulation (PPOS) Protocol in Patients with Polycystic 
Ovary Syndrome: Comparison of Clinical Outcomes 
and Ovarian Response. Curr Med Sci. 2019;39(3):431-
436.

19. Shen X, Gao H, Chen Q, et al. Effect of Switching from 
a Progestin-Primed Ovarian Stimulation Protocol to a 
Modified Ultra-Long Protocol Among Women Who 
Had 1 Progestin-Primed Ovarian Stimulation (PPOS) 
Failure Verses Those Who Had 2 PPOS Failures. Med 
Sci Monit. 2020;26:e918705. Published 2020 Jan 18. 
doi:10.12659/MSM.918705

20. Reichman D. E., Zakarin L., Chao K., Meyer L., Davis 
O. K., Rosenwaks Z. Diminished ovarian reserve is the 
predominant risk factor for gonadotropin-releasing 
hormone antagonist failure resulting in breakthrough 
luteinizing hormone surges in in vitro fertilization cyc-
les. Fertility and Sterility. 2014;102(1):99–102.



Progestin İle Hazırlanmış Overyan  Stimülasyon Protokolü (Ppos Protokolü) 383

21. Ata B, Capuzzo M, Turkgeldi E, Yildiz S, La Marca A. 
Progestins for Pituitary Suppression During Ovarian 
Stimulation for ART: A Comprehensive and Systematic 
Review Including Meta-Analyses. Hum Reprod Update 
(2021) 27(1):48–66.

22. Doğan Durdağ G, Çağlar Aytaç P, Alkaş Yağınç D, 
Yetkinel S, Çok T, Şimşek E. Comparison of fixed and 
flexible progestin-primed ovarian stimulation proto-
cols to prevent premature luteinization in patients with 
diminished ovarian reserve. Arch Gynecol Obstet. 2023 
Aug;308(2):579-586. doi: 10.1007/s00404-023-07071-z. 
Epub 2023 May 13. PMID: 37179254.

23. Wu YG, Barad DH, Kushnir VA, Lazzaroni E, Wang Q, 
Albertini DF, et al.. Aging-Related Premature Luteini-
zation of Granulosa Cells Is Avoided by Early Oocyte 
Retrieval. J Endocrinol (2015) 226:167–80.

24. Kuang Y, Hong Q, Chen Q, Lyu Q, Ai A, Fu Y, et al.. 
Luteal-Phase Ovarian Stimulation Is Feasible for Pro-
ducing Competent Oocytes in Women Undergoing 
In Vitro Fertilization/Intracytoplasmic Sperm Injecti-
on Treatment, With Optimal Pregnancy Outcomes in 
Frozen-Thawed Embryo Transfer Cycles. Fertil Steril 
(2014) 101:105–11.

25. La Marca A, Capuzzo M, Sacchi S, Imbrogno MG, Spi-
nella F, Varricchio MT, et al.. Comparison of Euploidy 
Rates of Blastocysts in Women Treated With Progestins 
or GnRH Antagonist to Prevent the Luteinizing Hor-
mone Surge During Ovarian Stimulation. Hum Reprod 
(2020) 35:1325–1331.

26. Massin N. New stimulation regimens: endogenous and 
exogenous progesterone use to block the LH surge du-
ring ovarian stimulation for IVF. Hum Reprod Update. 
2017;23(2):211-220. doi:10.1093/humupd/dmw047

27. Zolfaroli I, Ferriol GA, Mora JH, Cano A. Impact of 
Progestin Ovarian Stimulation on Newborn Outco-
mes: A Meta-Analysis. J Assist Reprod Genet (2020) 
37:1203–12.

28. Chen Q, Chai W, Wang Y, Cai R, Zhang S, Lu X, et al.. 
Progestin vs. Gonadotropin-Releasing Hormone An-
tagonist for the Prevention of Premature Luteinizing 
Hormone Surges in Poor Responders Undergoing In 
Vitro Fertilization Treatment: A Randomized Control-
led Trial. Front Endocrinol (Lausanne) (2019) 10:796.

29. Zhu X., Zhang X., Fu Y. Utrogestan as an Effective Oral 
Alternative for Preventing Premature Luteinizing Hor-
mone Surges in Women Undergoing Controlled Ovari-
an Hyperstimulation for In Vitro Fertilization. Medici-
ne. 2015;94(21):e909.

30. Ghasemzadeh A, Dopour Faliz M, Farzadi L, Navali N, 
Bahramzadeh B, Fadavi A, et al.. Effect of Oral Utroges-
tan in Comparison With Cetrotide on Preventing Lute-
inizing Hormone Surge in IVF Cycles: A Randomized 
Controlled Trial. Int J Reprod Biomed (2019) 18:41–6.

31. Yu S, Long H, Chang HY, et al. New application of dyd-
rogesterone as a part of a progestin-primed ovarian 
stimulation protocol for IVF: a randomized controlled 
trial including 516 first IVF/ICSI cycles. Hum Reprod. 
2018;33(2):229-237. doi:10.1093/humrep/dex367




