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ABSTRACT 
Background: The prognosis of epithelial ovarian cancer (EOC) depends on the patient's receptor status, which is influenced by 
hormones. Although there is conflicting evidence about the predictive power of molecular targets such as ER and PgR for tumor 
response, hormone therapy has the potential to aid patients with advanced EOC. 
Objective: The purpose of this study was to analyze the relationship between hormonal status and the success of aromatase 
inhibitor maintenance after adjuvant chemotherapy for HGSOC. 
Method: This study was conducted at the department of Gynae and Obs, DHQ hospital, KDA, Kohat during June 2022 to June 
2023. One hundred and ten patients participated in this prospective clinical trial to see how well and safely aromatase inhibitor 
(AI) maintenance endocrine therapy with 2.5 mg of letrozole daily, given off-label, worked. Patients were treated for a maximum 
of five years, or until side effects, symptomatic recurrence, or the need for more chemotherapy became apparent. 
Immunohistochemistry was used to evaluate correlations with ER and PgR. SPSS 22.0 was used to analyze all data. 
Results: The included had mean age 53.12 years and had mean BMI 31.54 kg/m2. Frequency of postmenopausal was higher 
found in 70 (63.6%) as compared to premenopausal cases 40 (33.6%). Most common symptoms was abdominal pain found in 
93 (84.5%) cases. Rate of relapse was found in 46 (41.8%) cases. 26 cases of relapsed disease and 35 cases of non-relapsed 
received aromatase inhibitorn (AI) maintenance. However, when looking at disease-free survival and relapse rates together, no 
significant differences were seen. 
Conclusion: Our data do not support aromatase inhibitor maintenance therapy for HGSOC. AIs are appealing due to their low 
cost and safety, but our group's lack of significant improvement in RR or DFS suggests more targeted and customized 
treatment. 
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INTRODUCTION 
After 5 years, 75% of women with advanced HGSOC will have 
experienced a recurrence of their ovarian cancer1-3. 
Notwithstanding better treatment options including maximal 
cytoreductive surgery and new-targeted medicines, the outcome 
has only marginally improved over the past few decades, 
especially in HGSOC. This has led to the investigation of several 
drugs in clinical trials for primary and recurrent ovarian cancer. 
Medications that inhibit angiogenesis and PARP have 
demonstrated the greatest potential thus far4. Bevacizumab, a 
VEFG-antibody, was approved for maintenance in a post hoc 
evaluation for high-risk malignancies5. In Europe, patients with 
germline BRCA mutations or cancers mutated by BRCA can be 
given the PARP-inhibitor olaparib in the recurrent situation when 
platinum-based treatment is resumed6. Alternatively, olaparib is 
now approved for use in the United States to treat advanced 
ovarian cancer in adults who have been through three or more 
cycles of chemotherapy and have germline BRCA mutations 
(gBRCAm) that are known or suspected to cause significant side 
effects [6]. Two other PARP inhibitors, rucaparib and niraparib, 
have been approved by the FDA since 20167. 
 Therefore, new drugs are critically required to improve 
outcomes, particularly for these individuals, so they can keep 
taking their present prescription without degrading their quality of 
life. One important target that has lately demonstrated new and 
positive results is anti-hormonal therapy, which is used as a 
maintenance measure until the next scheduled treatment (TTNT)8. 
Numerous small case series provide evidence that endocrine  
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treatment is beneficial for subgroups of ER+ ovarian cancer 
patients, particularly those with LGSOC9. Gershenson has detailed 
a retrospective study of 180 individuals' experiences with 
endocrine maintenance treatment for LGSOC10. Patients who were 
observed alone had a progression-free survival (PFS) of 27.3 
months compared to 64.9 months for patients who got endocrine 
maintenance medication and had platinum-based adjuvant 
chemotherapy (n=66), with a p-value of less than 0.001. Out of all 
the patients that were treated, 54% were given letrozole and 28% 
were given tamoxifen. In 2012, those same authors demonstrated 
a high rate of clinical improvement in 69 patients treated with 89 
distinct hormone treatment regimens for recurrent LGSOC. 
Patients receiving different endocrine maintenance medication 
regimens for recurrence had a 9% remission rate and a 62% 
disease stability rate11. Due to the estrogen-pathway's role in 
ovarian cancer, elevated ER/PR IHC expression is a prognostic 
indicator that supports the use of endocrine treatments. 
 Certain subtypes of ovarian cancer can be efficiently treated 
with hormonal drugs, according to research. These treatments 
include tamoxifen and letrozole. Indicators for endocrine therapy, 
such as estrogen receptors (ER) and progesterone receptors 
(PgR), are still debatable, albeit [12]. Results from a prospective 
research in HGSOC showed that starting letrozole maintenance 
medication within three months after adjuvant chemotherapy 
considerably improved recurrence-free survival (RFS) as 
compared to observation alone12. Regardless of these results, 
prospective trials investigating endocrine therapy as a 
maintenance approach in ER/PgR-positive HGSOC are clearly 
lacking on the subject. We hypothesize that endocrine therapy may 
be a practical and affordable way to maintain ER/PgR-positive 
HGSOC, particularly in resource-constrained regions where PARP 
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inhibitors and bevacizumab are not readily available. By carrying 
out this study, we intend to gain a better understanding of how 
hormone status impacts the efficacy of aromatase inhibitor 
maintenance therapy following adjuvant chemotherapy in HGSOC. 
 

MATERIALS AND METHODS 
Patients with ER/PR positive FIGO stage III/IV HGSOC were 
compared in this prospective clinical trial to those receiving 
observation versus maintenance endocrine treatment. The study 
was conducted at the Department of Gynae and Obs, DHQ 
hospital, KDA, Kohat during June 2022 to June 2023. After 
debulking surgery, participants were randomly assigned to receive 
adjuvant chemotherapy and maintenance aromatase inhibitors 
(AIs) or no treatment at all. The results were related to the 
expression of ER and PR as determined by immunohistochemistry. 
After being informed that they might withdraw from the trial, all 
participants gave their informed consent, and the ethics committee 
approved it. Women with FIGO stage III/IV HGSOC, ER/PR- 
positive status (≥1% nuclear staining on IHC), ECOG performance 
status ≒2, and a minimum of four platinum-based chemotherapy 
cycles were included in the study. The participants' ages ranged 
from 18 to 80. Exclusion criteria included being 80 years old or 
older, having poor performance, having comorbidities, current 
illnesses, being pregnant or lactating, using tamoxifen or AI, or 
having endocrine contraindications. 
 A thorough medical history, physical examination, and first 
blood tests (including CEA and CA 125) were administered to all 
patients. Before beginning aromatase inhibitor (AI) medication and 
after adjuvant chemotherapy, patients underwent baseline CT 
scans of the chest, abdomen, and pelvis; further scans were 
performed as needed. Patients from the cancer and pathology 
archives at Mansoura University's oncology department had their 
paraffin blocks examined for pathology. Using rabbit monoclonal 
primary antibodies (REF 790-4324 for ER and REF 790-2223 for 
PR), the ROCH automated immunohistochemistry system 
(VENTANA BenchMark GX) was employed to stain 4 μm tissue 
slices. When immunohistochemistry revealed faint, moderate, or 
high staining in tumor cell nuclei (1% or more), it meant that ER 
and PR were present. The overall score for all ER and PR IHC 
tests was 300, which was calculated by multiplying the percentage 
of cells expressing each staining intensity (0 for absent, 3 for high) 
by the possible maximum score. Patients who tested positive for 
ER and PgR tumor markers and were recently diagnosed with 
FIGO stages III and IV HGSOC were randomly allocated to one of 
two groups. Following adjuvant platinum-based chemotherapy and 
debulking surgery, 2.5 mg of the aromatase inhibitor (AI) letrozole 
was administered to one group of patients as a maintenance 
medication. In the event of severe side effects or symptomatic 
recurrence, further chemotherapy was delivered during this 
treatment. Patients had the option to switch to monitoring if they 
preferred not to undergo maintenance therapy. Participants without 
AI in the study chose to do nothing more than observe. We only 
conducted CT and CA 125 scans when we felt it was very 
necessary from a clinical standpoint. Researchers looked into the 
potential side effects of AI-assisted anti-hormonal treatment, 
including bone density reduction. Regular DEXA scans and the 
use of vitamin D, calcium, or bisphosphonates were components of 
the breast cancer therapy plan. Here, we'll look at how DFS 
compares to RR. 
 If the two-tailed p-value is smaller than 0.05, then there is 
statistical significance. Quantitative features were characterized by 
means of percentages, counts of cases, and frequency 
distributions. In quantitative variable descriptive statistics, the 
distribution and central tendency were described using the range, 
median, standard deviation, and mean. The relationships between 
the category variables were investigated using the Chi-Square 
Test. 
 
 

RESULTS 
The included had mean age 53.12 years and had mean BMI 31.54 
kg/m2. Frequency of postmenopausal was higher found in 70 
(63.6%) as compared to premenopausal cases 40 (33.6%). Most 
common symptoms was abdominal pain found in 93 (84.5%) 
cases.(table 1) 
 
Table-1: Demographics of the presented cases 

 

 
 Rate of relapse was found in 46 (41.8%) cases.(fig 1) 
 26 cases of relapsed disease and 35 cases of non-relapsed 
received aromatase inhibitorn (AI) maintenance. However, when 
looking at disease-free survival and relapse rates together, no 
significant differences were seen.(table 3) 
 
Table-3: Outcomes among cases after AI maintenance 

Variables Relapsed cases (46) Non-relapsed (54) 

AI maintenance 

Yes 26 (56.5%) 35 (64.8%) 

No 20 (43.5%) 19 (35.2%) 

Disease free survival 

Yes 13 (23.2%) 11 (20.4%) 

No 33 (86.8%) 43 (89.6%) 

 

DISCUSSION 
Even though there have been advancements in treatment, the 
prognosis for ovarian cancer, particularly high-grade serous 
ovarian carcinoma (HGSOC), is still not very favorable. The 
outcomes have only marginally improved over the course of the 
preceding decades, with a recurrence rate of 75% five years after 
the first diagnosis13. Maintenance treatments are an encouraging 
new strategy by which progression-free survival (PFS) can be 
extended after the initial treatment has been administered. Anti- 
angiogenic medicines, such as bevacizumab and PARP inhibitors, 
are currently considered the gold standard treatment for FIGO 
stage III-IV HGSOC since they are among the most effective. 
However, their usage is restricted due to the fact that they are 

Variables Frequency (110) Percentage 

Mean age (years) 53.12  

Mean BMI (kg/m2) 31.54  

Menopausal Status 

Post 70 63.6 

Pre 40 36.4 

Clinical details 

Abdominal pain 93 84.5 

Abdominal enlargement 67 60.9 

Bleeding 27 24.5 

Urinary symptoms 13 11.8 
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expensive, highly poisonous, and have a detrimental impact on the 
quality of life14-16. 
 It is common practice to administer aromatase inhibitors 
(AIs) like letrozole to patients who have hormone receptor-positive 
breast cancer. Additionally, endocrine therapy has a lengthy 
history of application in this particular area of study. Despite this, 
there is ongoing discussion over the possible significance of this 
component in the treatment of ovarian cancer, particularly with 
regard to the maintenance treatment. The data that supports the 
use of endocrine therapy in HGSOC maintenance therapy is 
limited, although the PARAGON research demonstrated a 
complete response rate (CBR) of 44% and an improvement in 
quality of life in estrogen receptor (ER)-positive gynecological 
malignancies that had relapsed17,18. Letrozole was evaluated as a 
potential maintenance medication for individuals with FIGO stage 
III-IV HGSOC in a prospective observational trial that was 
conducted not too long ago. 
 At 24 months, sixty percent of patients who were treated with 
letrozole did not experience any recurrences, in contrast to the 
38.5% of controls who did not experience any recurrences; this 
difference was statistically significant (p = 0.035)19. At the 12- 
month mark, the recurrence-free rate was significantly higher for 
letrozole combined with bevacizumab (87.5% versus 20.8%; p = 
0.026) than it was for bevacizumab alone. Research conducted on 
breast cancer has demonstrated that artificial intelligences are 
beneficial and have a minimal risk of adverse effects; hence, these 
results are consistent with that research20,21. On the other hand, 
our research compared maintenance AI therapy with follow-up for 
 84 patients with advanced-stage HGSOC. We discovered 
that there was no statistically significant change in relapse rates 
(RR) or disease-free survival (DFS) between the two groups of 
patients. Curiously, a subgroup analysis revealed that patients 
younger than 50 years old had a lower disease-free survival (DFS) 
when they were using maintenance AI medication22 This finding 
highlights the need for more investigation into this subject. Further 
highlighting the significance of discovering more precise predictive 
biomarkers is the fact that there is no association between the 
presence of hormone receptors (ER/PR positive) and the outcome 
of treatment. 
 

CONCLUSION 
Our data do not support aromatase inhibitor maintenance therapy 
for HGSOC. AIs are appealing due to their low cost and safety, but 
our group's lack of significant improvement in RR or DFS suggests 
more targeted and customized treatment. 
 

REFERENCES 
1. Wright, J.D. Chen, L. Tergas, A.I. Trends in relative survival for 

ovarian cancer from 1975 to 2011Obstet. Gynecol. 2015; 125:1345-
135 

2. Burger, R.A. Brady, M.F. Bookman, M.A. Incorporation of 
bevacizumab in the primary treatment of ovarian cancer.N. Engl. J. 
Med. 2011; 365:2473-2483 

3. Pujade-Lauraine, E. Hilpert, F. Weber, B. Bevacizumab combined 
with chemotherapy for platinum-resistant recurrent ovarian cancer: 
the AURELIA open-label randomized phase III trial.J. Clin. Oncol. 
2014; 32:1302-1308 

4. Ledermann, J. ∙ Harter, P. ∙ Gourley, C.Olaparib maintenance therapy 
in platinum-sensitive relapsed ovarian cancer.N. Engl. J. Med. 2012; 
366:1382-1392 

5. Heinzelmann-Schwarz V, Mészaros AK, Stadlmann S, Jacob F, 
Schoetzau A, Russell K, Friedlander M, Singer G, Vetter M. Letrozole 
may be a valuable maintenance treatment in highgrade serous 
ovarian cancer patients. Gynecologic oncology. 2018 Jan 
1;148(1):79-85. 

6. Hoppenot C, Eckert MA, Tienda SM, Lengyel E. Who are the long- 

term survivors of high grade serous ovarian cancer?. Gynecologic 
oncology. 2018 Jan 1;148(1):204-12. 

7. Nag S, Aggarwal S, Rauthan A, Warrier N. Maintenance therapy for 
newly diagnosed epithelial ovarian cancer–a review. Journal of 
ovarian research. 2022 Jul 28;15(1):88. 

8. Simion L, Rotaru V, Cirimbei C, Stefan DC, Gherghe M, Ionescu S, 
Tanase BC, Luca DC, Gales LN, Chitoran E. Analysis of Efficacy-To- 
Safety Ratio of Angiogenesis-Inhibitors Based Therapies in Ovarian 
Cancer: A Systematic Review and Meta-Analysis. Diagnostics. 2023 
Mar 9;13(6):1040. 

9. Sieh W, Köbel M, Longacre TA, Bowtell DD, DeFazio A, Goodman 
MT, Høgdall E, Deen S, Wentzensen N, Moysich KB, Brenton JD. 
Hormone-receptor expression and ovarian cancer survival: an 
Ovarian Tumor Tissue Analysis consortium study. The lancet 
oncology. 2013 Aug 1;14(9):853-62. 

10. Kok PS, Beale P, O'Connell RL, Grant P, Bonaventura T, Scurry J, 
Antill Y, Goh J, Sjoquist K, DeFazio A, Mapagu C. PARAGON 
(ANZGOG-0903): a phase 2 study of anastrozole in asymptomatic 
patients with estrogen and progesterone receptor-positive recurrent 
ovarian cancer and CA125 progression. Journal of gynecologic 
oncology. 2019 Sep 1;30(5). 

11. -Madariaga A, Rustin GJ, Buckanovich RJ, Trent JC, Oza AM. 
Wanna get away? Maintenance treatments and chemotherapy 
holidays in gynecologic cancers. American Society of Clinical 
Oncology Educational Book. 2019 May 17;39:e152-66. 

12. Mileshkin, Linda R., Richard J. Edmondson, Rachel O'Connell, Katrin 
Marie Sjoquist, David Cannan, Rema Jyothirmayi, Philip James Beale 
et al. "Phase II study of anastrozole in recurrent estrogen 
(ER)/progesterone (PR) positive endometrial cancer: The PARAGON 
trial—ANZGOG 0903." (2016): 5520-5520. 

13. Early Breast Cancer Trialists' Collaborative Group. Aromatase 
inhibitors versus tamoxifen in early breast cancer: patient-level meta- 
analysis of the randomised trials. The Lancet. 2015 Oct 
3;386(10001):1341-52. 

14. Dickler MN, Barry WT, Cirrincione CT, Ellis MJ, Moynahan ME, 
Innocenti F, Hurria A, Rugo HS, Lake DE, Hahn O, Schneider BP. 
Phase III trial evaluating letrozole as first-line endocrine therapy with 
or without bevacizumab for the treatment of postmenopausal women 
with hormone receptor–positive advanced-stage breast cancer: 
CALGB 40503 (Alliance). Journal of Clinical Oncology. 2016 Aug 
1;34(22):2602-9. 

15. Plummer R, Verheul HM, De Vos FY, Leunen K, Molife LR, Rolfo C, 
Grundtvig-Sørensen P, De Grève J, Rottey S, Jerusalem G, Italiano 

A. Pharmacokinetic effects and safety of olaparib administered with 
endocrine therapy: a phase I study in patients with advanced solid 
tumours. Advances in therapy. 2018 Nov;35:1945-64. 

16. Vaughan S, Coward JI, Bast Jr RC, Berchuck A, Berek JS, Brenton 
JD, Coukos G, Crum CC, Drapkin R, Etemadmoghadam D, 
Friedlander M. Rethinking ovarian cancer: recommendations for 
improving outcomes. Nature Reviews Cancer. 2011 Oct;11(10):719- 
25. 

17. Dinkins K, Barton W, Wheeler L, Smith HJ, Mythreye K, Arend RC. 
Targeted therapy in high grade serous ovarian Cancer: A literature 
review. Gynecologic Oncology Reports. 2024 Jul 6:101450. 

18. Swisher EM, Lin KK, Oza AM, Scott CL, Giordano H, Sun J, et al. 
Rucaparib in relapsed, platinum-sensitive high-grade ovarian 
carcinoma (ARIEL2 Part 1): an international, multicentre, open-label, 
phase 2 trial. The Lancet Oncology. 2017;18(1):75-87. 

19. -Langdon SP, Gourley C, Gabra H, Stanley B. Endocrine therapy in 
epithelial ovarian cancer. Expert review of anticancer therapy. 
2017;17(2):109-17. 

20. -Matsuo K, Sheridan TB, Mabuchi S, Yoshino K, Hasegawa K, 
Studeman KD, Im DD, Rosenshein NB, Roman LD, Sood AK. 
Estrogen receptor expression and increased risk of lymphovascular 
space invasion in high-grade serous ovarian carcinoma. Gynecologic 
oncology. 2014 Jun 1;133(3):473-9. 

21. Borella F, Fucina S, Mangherini L, Cosma S, Carosso AR, Cusato J, 
Cassoni P, Bertero L, Katsaros D, Benedetto C. Hormone receptors 
and epithelial ovarian cancer: recent advances in biology and 
treatment options. Biomedicines. 2023 Aug 1;11(8):2157. 

22. Langdon SP, Herrington CS, Hollis RL, Gourley C. Estrogen signaling 
and its potential as a target for therapy in ovarian cancer. Cancers. 
2020 Jun 22;12(6):1647. 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
This article may be cited as: Sajida B, Aslam H, Nosheen, Rashid B, Dogar AS, Gulab N, Khan RI: The Effect of Hormonal Status on the Results of 
Aromatase Inhibitor Maintenance Following Adjuvant Chemotherapy for High-Grade Serous Ovarian Cancer (HGSOC). Pak J Med Health Sci, 2023;17(11):334-
336. 
 


