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Bölüm 35

JİNEKOLOJİDE AROMATAZ 
İNHİBİTÖRLERİNİN KULLANIMI
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Müjde Can İBANOĞLU2

GIRIŞ

Son yıllarda östrojen bağımlı hastalıkların tedavisinde östrojen blokajı yapan 
ilaçlar büyük ilgi görmektedir. Moleküler biyolojideki gelişmeler sayesinde östro-
jen reseptör proteini ve geni daha iyi anlaşılmıştır. Reseptör proteininde östrojene 
yüksek affinite gösteren ve DNA‘ya yüksek affinite gösteren iki ayrı alan gözlem-
lenmiştir. Östrojenin reseptöre bağlanması ile mRNA üretimi artmakta ve doku-
larda proliferasyon sağlanmaktadır (1). Östrojen aktivitesinin blokajı için çeşitli 
yollar mevcuttur. Bunlardan ilk olarak bulunan östrojen reseptör antagonisti olan 
stilben derivesi tamoksifendir (2). Östrojen reseptör antagonistleri reseptöre bağ-
lanarak östrojenin bağlanmasını ve böylece biyoaktivitesini engeller. İkinci yakla-
şım ise östrojen biyosentezini inhibe etmektir. Aromataz inhibitörleri ise östrojen 
biyosentezini aromataz enzim sistemi üzerinden etkileyerek bloke eder.

Aromataz Inhibitörleri

Aromataz enzimi iki polipeptidden oluşan, NADPH’ye bağlı bir redüktaz ile 
birlikte işlev gören (1) ve kromozom 15q 21 üzerinde lokalize CYP19 geninin 
ürünü olan sitokrom P450 ailesine ait mikrozomal bir enzimdir (2). Aromataz, 
östrojen üretiminde sınırlayıcı adım olan 19 karbonlu (C) androjenlerin (and-
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Amerikan Jinekoloji ve Obstetrik Derneği önerileri aşağıda belirtildiği gibidir:

• Meme kanseri tedavisinde uzun süreli aromataz inhibitörü kullanımında ke-
mik dansitometri takibi önerilmektedir. Uzun dönem yan etkiler açısından 
kıyaslandığında tamoksifene göre daha düşük oranda tromboz, endometri-
yum kanseri ve vajinal kanama riski mevcuttur.

• Aromataz inhibitörleri ile yapılan ovulasyon indüksiyon yöntemi ile; polikis-
tik over sendromu tanılı hastalarda yüksek canlı doğum oranları elde edildiği 
için tedavide ilk seçenek olabilir. Çalışmalarda özellikle BMI yüksek polikis-
tik over hastalarında terci edilmektedir. Açıklanamayan infertilite tedavisin-
de de CC ile ovülasyon indüksiyonunu ile karşılaştırıldığında tedavi sonuçla-
rı açısından fark bulunmamıştır (42).

• Aromataz inhbitörleri endometriozise bağlı ağrı tedavide progestinle kombi-
ne tedavisi bir seçenek olarak görülmektedir.

• Endometriyozis olgularında Aromataz İnhbitörleri GnRH tedavisine eklene-
rek yan etkiler azaltılıp daha uzun süreli kullanım sağlanabilir.

Sınırlı sayıda vakanın dahil edildiği bir çalışmada ise letrazol’ün ektopik ge-
belik tedavisinde başarılı bir şekilde kullanımı bildirilmiştir. Bu konuda daha 
geniş sayıda çalışmalara gereksinim vardır (42).

KAYNAKLAR

1. Waxman, D., Rat hepatic cytochrome P-450: comparative study of multiple isozymic forms, in 
Cytochrome P-450. 1986, Plenum, New York. p. 525-539.

2. Cole, P. and C.H. Robinson, Conversion of 19-oxo (2 β-2H) androgens into oestrogens by hu-
man placental aromatase. An unexpected stereochemical outcome. Biochemical Journal, 1990. 
268(3): p. 553-561.

3. Simpson, E.R., Sources of estrogen and their importance. The Journal of steroid biochemistry 
and molecular biology, 2003. 86(3-5): p. 225-230.

4. Buzdar, A. and A. Howell, Advances in aromatase inhibition: clinical efficacy and tolerability in 
the treatment of breast cancer. Clinical cancer research, 2001. 7(9): p. 2620-2635.

5. Goss, P.E. and K. Strasser, Aromatase inhibitors in the treatment and prevention of breast can-
cer. Journal of Clinical Oncology, 2001. 19(3): p. 881-894.

6. Mitwally, M.F. and R.F. Casper, Potential of aromatase inhibitors for ovulation and superovula-
tion induction in infertile women. Drugs, 2006. 66(17): p. 2149-2160.

7. Mauras, N., et al., Pharmacokinetics and dose finding of a potent aromatase inhibitor, aromasin 
(exemestane), in young males. The Journal of Clinical Endocrinology & Metabolism, 2003. 
88(12): p. 5951-5956.

8. Scott, L.J. and S.J. Keam, Letrozole. Drugs, 2006. 66(3): p. 353-362.



470 Sağlıkta Son Trendler

9. Chang, S., et al., Inflammatory breast carcinoma incidence and survival: The Surveillance, Epi-
demiology, and End Results program of the National Cancer Institute, 1975‐1992. Cancer: Inter-
disciplinary International Journal of the American Cancer Society, 1998. 82(12): p. 2366-2372.

10. ACOG Committee Opinion No. 738: Aromatase Inhibitors in Gynecologic Practice .Obstetrics 
and Gynecology, 2008. 112(2 Pt 1): p. 405.

11. Howell, A., et al., Results of the ATAC (Arimidex, Tamoxifen, Alone or in Combination) trial 
after completion of 5 years’ adjuvant treatment for breast cancer. Lancet, 2005. 365(9453): p. 
60-62.

12. Vogel, V.G., et al., National surgical adjuvant breast and bowel project update: prevention tri-
als and endocrine therapy of ductal carcinoma in situ. Clinical cancer research, 2003. 9(1): p. 
495s-501s.

13. De Placido, S., et al., Adjuvant anastrozole versus exemestane versus letrozole, upfront or after 
2 years of tamoxifen, in endocrine-sensitive breast cancer (FATA-GIM3): a randomised, phase 3 
trial. The Lancet Oncology, 2018. 19(4): p. 474-485.

14. Wagner, L.I., et al., Patient-reported predictors of early treatment discontinuation: treatment-re-
lated symptoms and health-related quality of life among postmenopausal women with primary 
breast cancer randomized to anastrozole or exemestane on NCIC Clinical Trials Group (CCTG) 
MA. 27 (E1Z03). Breast cancer research and treatment, 2018. 169(3): p. 537-548.

15. Davies, C., et al., Long-term effects of continuing adjuvant tamoxifen to 10 years versus stopping 
at 5 years after diagnosis of oestrogen receptor-positive breast cancer: ATLAS, a randomised 
trial. The Lancet, 2013. 381(9869): p. 805-816.

16. Coleman, R., et al., Aromatase inhibitor-induced arthralgia: clinical experience and treatment 
recommendations. Cancer treatment reviews, 2008. 34(3): p. 275-282.

17. Henry, N.L., et al., Prospective characterization of musculoskeletal symptoms in early stage bre-
ast cancer patients treated with aromatase inhibitors. Breast cancer research and treatment, 
2008. 111(2): p. 365-372.

18. Colleoni, M. and A. Giobbie-Hurder, Benefits and adverse effects of endocrine therapy. Annals 
of Oncology, 2010. 21(suppl_7): p. vii107-vii111.

19. Abdulhaq, H. and C. Geyer, Safety of adjuvant endocrine therapy in postmenopausal women 
with breast cancer. American journal of clinical oncology, 2008. 31(6): p. 595-605.

20. Burstein, H.J., et al., Adjuvant endocrine therapy for women with hormone receptor–positive 
breast cancer: American Society of Clinical Oncology clinical practice guideline focused update. 
Journal of Clinical Oncology, 2014. 32(21): p. 2255.

21. Francis, P.A., et al., Tailoring adjuvant endocrine therapy for premenopausal breast cancer. New 
England Journal of Medicine, 2018. 379(2): p. 122-137.

22. Burstein, H.J., et al., American society of clinical oncology clinical practice guideline update on 
adjuvant endocrine therapy for women with hormone receptor–positive breast cancer. Journal of 
oncology practice, 2010. 6(5): p. 243-246.

23. Pagani, O., et al., Adjuvant exemestane with ovarian suppression in premenopausal breast can-
cer. New England Journal of Medicine, 2014. 371(2): p. 107-118.

24. Smith, I.E., B. Yeo, and G. Schiavon, The optimal duration and selection of adjuvant endocrine 
therapy for breast cancer: how long is enough? American Society of Clinical Oncology Educa-
tional Book, 2014. 34(1): p. e16-e24.



Jinekolojide Aromataz İnhibitörlerinin Kullanımı 471

25. Casper, R.F. and M.F. Mitwally, Aromatase inhibitors for ovulation induction. The Journal of 
Clinical Endocrinology & Metabolism, 2006. 91(3): p. 760-771.

26. Mitwally, M. and R. Casper, Aromatase inhibition reduces gonadotrophin dose required for 
controlled ovarian stimulation in women with unexplained infertility. Human Reproduction, 
2003. 18(8): p. 1588-1597.

27. Mason, A.J., et al., Activin B: precursor sequences, genomic structure and in vitro activities. 
Molecular Endocrinology, 1989. 3(9): p. 1352-1358.

28. Vendola, K., et al., Androgens promote oocyte insulin-like growth factor I expression and ini-
tiation of follicle development in the primate ovary. Biology of Reproduction, 1999. 61(2): p. 
353-357.

29. Tiboni, G.M., Aromatase inhibitors and teratogenesis. Fertility and sterility, 2004. 81(4): p. 
1158-1159.

30. Tulandi, T., et al., Congenital malformations among 911 newborns conceived after infertility 
treatment with letrozole or clomiphene citrate. Fertility and sterility, 2006. 85(6): p. 1761-1765.

31. Laganà, A.S., et al., Unus pro omnibus, omnes pro uno: a novel, evidence-based, unifying theory 
for the pathogenesis of endometriosis. Medical hypotheses, 2017. 103: p. 10-20.

32. Cramer, D.W. and S.A. Missmer, The epidemiology of endometriosis. Annals of the new york 
Academy of Sciences, 2002. 955(1): p. 11-22.

33. Pain, O.P., Treatment of pelvic pain associated with endometriosis: a committee opinion. Ferti-
lity and Sterility, 2014. 101(4).

34. Dunselman, G., et al., ESHRE guideline: management of women with endometriosis. Human 
reproduction, 2014. 29(3): p. 400-412.

35. Patwardhan, S., et al., Systematic review of the effects of aromatase inhibitors on pain associa-
ted with endometriosis. BJOG: An International Journal of Obstetrics & Gynaecology, 2008. 
115(7): p. 818-822.

36. Amsterdam, L.L., et al., Anastrazole and oral contraceptives: a novel treatment for endometrio-
sis. Fertility and sterility, 2005. 84(2): p. 300-304.

37. Garzon, S., et al., Aromatase inhibitors for the treatment of endometriosis: a systematic review 
about efficacy, safety and early clinical development. Expert Opinion on Investigational Drugs, 
2020.

38. Ghant, M.S., et al., Beyond the physical: a qualitative assessment of the burden of symptomatic 
uterine fibroids on women’s emotional and psychosocial health. Journal of Psychosomatic Re-
search, 2015. 78(5): p. 499-503.

39. Song, H., et al., Aromatase inhibitors for uterine fibroids. Cochrane Database of Systematic 
Reviews, 2013(10).

40. Bizzarri, N., et al., Three-month treatment with triptorelin, letrozole and ulipristal acetate before 
hysteroscopic resection of uterine myomas: prospective comparative pilot study. European Jour-
nal of Obstetrics & Gynecology and Reproductive Biology, 2015. 192: p. 22-26.

41. Eskew AM, Bedrick BS, Hardi A, Stoll CRT, Colditz GA, Tuuli MG, Jungheim ES. Letrozole 
Compared With Clomiphene Citrate for Unexplained Infertility: A Systematic Review and Me-
ta-analysis. Obstet Gynecol. 2019;133(3):437-444.

42. Mitwally MF, Hozayen WG, Hassanin KMA, Abdalla KA, Abdalla NK. Aromatase inhibitor 
letrozole: a novel treatment for ectopic pregnancy. Fertil Steril. 2020;114(2):361-366.


