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Abstract 

Background: Poor ovarian response (POR) affects 9–24% of 

women undergoing ovarian stimulation. The optimal Follicle-

Stimulating Hormone )FSH( dose for improving ovarian response 

in POR patients with low ovarian reserve remains controversial. 

Objective: To compare the effect of high dose (300–450 IU/day) 

versus low dose (150–225 IU/day) FSH  on ovarian response 

improvement and to identify predictors of normal response. 

Methods: A retrospective study was conducted on 100 POR women 

(mean age 37.5 ± 1.7 years; 50 low dose, 50 high dose) at the Al 

Bayda – Al Jabal Al Akhdar National Educational Center for 

Diagnosis and Treatment of Infertility. All patients had documented 

poor response before treatment. After FSH stimulation, response 

was classified as Poor (follicles < 3 AND Estradiol (E₂) < 500 

pg/mL) or Normal (follicles ≥ 3 OR E₂ ≥ 500 pg/mL). Chi-square, 

independent t-tests, Pearson correlation, and logistic regression 

were used. 

Results: The improvement rate was 26% (13/50) in the low dose 

group and 38% (19/50) in the high dose group, with no significant 

difference (χ² = 1.654, df = 1, p = 0.198). No significant differences 

were observed in follicle count (2.04 ± 0.70 vs. 2.26 ± 0.92, p = 

0.182) or peak E₂ (445.8 ± 104.7 vs. 467.4 ± 140.9 pg/mL, p = 
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0.386). Anti-Müllerian Hormone (AMH) was strongly correlated 

with follicle count (r = 0.772, p < 0.001). 

Conclusion: High dose FSH did not significantly improve ovarian 

response compared to low dose FSH in poor responders with low 

ovarian reserve. A low dose protocol (150–225 IU/day) is a 

reasonable first-line strategy. 

Keywords: Poor ovarian response, FSH dose, ovarian reserve, 

AMH, retrospective study, improvement rate. 

 

لتحسين استجابة المبيض لدى ضعيفات الاستجابة مع   FSHعلاج 
 حالة  100الاحتياطي المنخفض للمبيض: دراسة استرجاعية على 

 محمد عمر عبد الحميد 
 قسم الأدوية والسموم، كلية الصيدلة، جامعة عمر المختار، البيضاء، ليبيا

 mohammed.abdalhafid@omu.edu.lyالبريد الإلكتروني للمراسلة: 

 

 الملخص 

% من النستاء الخاعتعال لتي يا المبي . 24–9تؤثر استتااةة المبي  الضتفي ة عل   
وحدة   450–300تهدف هذه الدراستتتتتتتتتتة اإستتتتتتتتتتترجا ية رل  ملارنة ت)ثير الارعة العالية  

وحتدة دوليتةيووم  من الهرمو      225  -  150دوليتةيووم  ملتا تل الارعتة المنخ ضتتتتتتتتتتتتتتتة  
مريضتتتتتتتتتة.   جري    100عل  تيستتتتتتتتتين استتتتتتتتتتااةة المبي  لد      FSHالمنبه للاريب  

الابل الأخضتر لتختخيو وع ا العلم.   –الدراستة يي المركا الونني التعليمي للبيضتاء  
% يي ماموعة الارعة  38% يي ماموعة الارعة المنخ ضتتتة و26وجد معدل التيستتتن  
 ةلوة ةعدد الاريبال AMHارتبط  . p = 0.198رحصائي معنوي  العالية دو  يرق 

  r = 0.772, p < 0.001 .   توصتتتي الدراستتتة ةاعتبار الارعة المنخ ضتتتة خيارا   وليا
 معلوإ  لتلليل الأ باء الدوائية والتكاليف.
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، مخاو  المبي ، FSHعتتتتتعج استتتتتتااةة المبي ، جرعة هرمو     الكلمات المفتاحية:
 ، دراسة استرجا ية، معدل التيسنAMHهرمو  

Introduction 

Poor ovarian response (POR) is one of the most challenging 

conditions in reproductive medicine, occurring in 9–24% of women 

undergoing controlled ovarian stimulation (Ferraretti et al., 2011). 

POR is associated with reduced oocyte yield, increased cycle 

cancellation rates, and lower pregnancy rates. The Bologna criteria 

define POR as the presence of at least two of the following: 

advanced maternal age (≥ 40 years), a previous POR (≤ 3 oocytes 

with a conventional stimulation), or an abnormal ovarian reserve 

test (AMH < 1.0 ng/mL or AFC < 5 – 7) (Ferraretti et al., 2011). 

Despite frequent use of high FSH doses (300 – 450 IU/day) to 

overcome POR, evidence of their superiority over standard doses 

(150–225 IU/day) is conflicting. A recent randomized controlled 

trial found that in poor ovarian reserve women, FSH 300 IU/day did 

not improve cumulative live birth rates compared to 150 IU/day 

(Yan et al., 2024). Another large RCT demonstrated that an 

increased FSH dose (225/450 IU/day) does not improve cumulative 

live birth rates in predicted poor responders (Lensen et al., 2017). A 

Cochrane review concluded that individualized FSH dosing based 

on ovarian reserve tests yields similar pregnancy outcomes to 

conventional dosing (Ngwenya et al., 2024). 

AMH has been established as the strongest predictor of ovarian 

response. A meta-analysis confirmed that AMH and AFC accurately 

predict ovarian response, with AMH being particularly valuable for 

individualizing FSH dose (Broer et al., 2011; Maged et al., 2024). 

However, most studies focus on post-treatment response rather than 

on improvement from a pre-treatment poor status. 

This retrospective study therefore aimed to: 

• To compare the effect of high dose (300 – 450 IU/day) 

versus low dose (150 – 225 IU/day) FSH on ovarian 

response improvement and to identify predictors of normal 

response. 

http://www.doi.org/10.62341/istj-vol38-2-md20


 

 Volume 38 العدد

  2Partالمجلد 
 

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية 

FSH Therapy for Improving Ovarian Response in Poor Responders 

with Low Ovarian Reserve: A Retrospective Study of 100 Cases 

http://www.doi.org/10.62341/istj-vol38-2-md20   

 

 حقوق الطبع محفوظة  
 لعلوم والتقنية  الدولية ل   مجلةلل

 

Copyright © ISTJ   4 

 

 

 

Methods 

Study Design 

This was a retrospective chart review conducted at the Al Bayda – 

Al Jabal Al Akhdar National Educational Center for Diagnosis and 

Treatment of Infertility (Libya). The study was approved by the 

institutional research ethics committee. All data were extracted from 

the center's electronic medical records; no direct contact with 

patients was made. A waiver of informed consent was granted 

because the study involved only anonymized, pre-existing data. 

Participants 
Inclusion criteria: 

• Age 35 – 40 years. 

• Diagnosis of poor ovarian response based on a previous 

cycle with ≤ 3 oocytes or cycle cancellation, and/or low 

ovarian reserve (AMH < 2.0 ng/mL). 

• Complete medical records. 

Exclusion criteria: 

• Polycystic ovary syndrome (PCOS). 

• Endometriosis grade III/IV. 

• Untreated endocrinopathy (hyperprolactinemia, thyroid 

dysfunction). 

• Male factor infertility. 

FSH Therapy and Dose Groups 

All patients received recombinant FSH (Gonal F® or Puregon®) 

starting on day 2–3 of the menstrual cycle. The daily dose was either 

low dose (150 – 225 IU/day, n = 50) or high dose (300 – 450 IU/day, 

n = 50) according to the treating physician’s judgement. Stimulation 

continued until at least one follicle reached ≥ 17 mm, at which point 

Human Chorionic Gonadotropin (hCG) was administered (except 

for cycles cancelled due to extremely poor response). 

Ovarian Response Assessment 

On the day of hCG (or the last stimulation day), the following were 

recorded: 

http://www.doi.org/10.62341/istj-vol38-2-md20
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• Number of follicles ≥ 14 mm by transvaginal ultrasound. 

• Peak serum estradiol (E₂) level (pg/mL). 

Response was classified as: 

• Normal: ≥ 3 follicles OR E₂ ≥ 500 pg/mL. 

• Poor: < 3 follicles AND E₂ < 500 pg/mL. 

Improvement was defined as a change from pre-treatment Poor 

(documented in medical history) to post-treatment Normal. 

Statistical Analysis 

Statistical analysis was performed using SPSS version 23. 

Continuous variables are presented as mean ± standard deviation 

and were compared between dose groups using independent t-tests. 

Categorical variables were compared using chi-square tests (or 

Fisher’s exact when appropriate). Pearson correlation coefficient 

was used to assess the association between AMH and follicle count. 

Binary logistic regression was performed to identify independent 

predictors of normal response. A p-value < 0.05 was considered 

statistically significant. 

Results 

Baseline Characteristics 

A total of 100 patients (50 low dose, 50 high dose) were analyzed. 

The baseline characteristics are shown in Table 1. All 100 patients 

had documented Poor response before treatment. 

 

TABLE 1. Baseline characteristics of the study population (N = 100). 

Variable Mean ± SD Min Max 

Age (years) 37.46 ± 1.71 35 40 

BMI (kg/m²) 29.70 ± 1.18 27.5 31.8 

AMH (ng/mL) 1.20 ± 0.38 0.50 1.90 

Basal FSH (IU/L) 9.85 ± 1.63 7.0 13.6 
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Primary Outcome: Improvement Rates 

After FSH therapy, the overall improvement rate was 32% (32/100). 

The improvement rate was 26% (13/50) in the low dose group and 

38% (19/50) in the high dose group. This difference was not 

statistically significant (χ² = 1.654, df = 1, p = 0.198). 

Secondary Outcomes: Comparison of Continuous Parameters 

Comparison of post-treatment parameters between the two dose 

groups is presented in Table 2. 

 

TABLE 2. Comparison of post-treatment outcomes between low dose 

and high dose groups. 

Parameter 
Low dose 

(n=50) 
High dose 

(n=50) 
Mean 

diff. 
95% CI 

p 

value 

Follicles ≥14 mm 2.04 ± 0.70 2.26 ± 0.92 -0.22 
-0.545 to 

0.105 
0.182 

Peak E₂ (pg/mL) 
445.8 ± 

104.7 
467.4 ± 

140.9 
-21.6 

-70.87 to 

27.67 
0.386 

AMH (ng/mL) 
1.228 ± 

0.373 
1.168 ± 

0.394 
0.060 

-0.092 to 

0.212 
0.436 

Basal FSH (IU/L) 
9.628 ± 

1.478 
10.072 ± 

1.750 
-0.444 

-1.087 to 

0.199 
0.174 

 

No significant differences were found in follicle count or peak E₂ 
between the two dose groups. 

http://www.doi.org/10.62341/istj-vol38-2-md20
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Figure 1. Boxplot of follicle count (≥14 mm) by dose group 

 

. 

Figure 2. Boxplot of peak E₂ (pg/mL) by dose group. 
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Correlation between AMH and Follicle Count 

There was a strong positive correlation between pre-treatment AMH 

and post-treatment follicle count (Pearson r = 0.772, p < 0.001), 

indicating that baseline ovarian reserve is the dominant determinant 

of response. 

 

Figure 3. Scatter plot of AMH vs. follicles with regression line (r = 

0.772, p < 0.001). 

 

Comparison between Improved and Non-Improved Patients 

Patients who improved (n = 32) had significantly higher AMH (1.55 

± 0.26 vs. 1.03 ± 0.32 ng/mL, p < 0.001), more follicles (3.13 ± 0.34 

vs. 1.69 ± 0.53, p < 0.001), and higher peak E₂ (604.7 ± 43.6 vs. 

386.9 ± 80.2 pg/mL, p < 0.001) compared to non-improved patients. 

Cycle Cancellation 

Cycle cancellation occurred in 11 low dose patients (22.0%) and 8 

high dose patients (16.0%), with no significant difference (χ² = 

0.585, df = 1, p = 0.444). 

http://www.doi.org/10.62341/istj-vol38-2-md20
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Logistic Regression Analysis 

Due to the small number of normal responders (n = 32), the full 

logistic regression model (including age, BMI, AMH, basal FSH, 

total dose, and dose group) showed wide confidence intervals. AMH 

was the only variable that approached significance, but the wide CI 

indicates instability. The chi-square test remains the most reliable 

for the primary comparison. 

Discussion 

This retrospective study found that high dose FSH (300–450 

IU/day) did not significantly improve ovarian response compared to 

low dose FSH (150–225 IU/day) in poor responders with low 

ovarian reserve. The improvement rate was numerically higher in 

the high dose group (38% vs. 26%), but the difference was not 

statistically significant (p = 0.198). Furthermore, post-treatment 

follicle numbers and peak E₂ levels were similar between the two 

dose groups. 

Our findings align with recent randomised controlled trials. Yan et 

al. (2024) reported no improvement in cumulative live birth rates 

with 300 IU/day FSH in poor ovarian reserve women. Lensen et al. 

(2017) found that an increased FSH dose (225/450 IU/day) does not 

improve cumulative live birth rates in predicted poor responders. 

The 2024 Cochrane review (Ngwenya et al., 2024) concluded that 

individualized FSH dosing based on ovarian reserve tests yields 

similar pregnancy outcomes to conventional dosing. Leijdekkers et 

al. (2020) in a systematic review and meta-analysis showed that 

increasing FSH dose above 150 IU/day does not improve live birth 

rates in poor responders. 

The strong correlation between AMH and follicle count (r = 0.772, 

p < 0.001) confirms that baseline ovarian reserve is the dominant 

determinant of response, not the FSH dose itself. This is consistent 

with Broer et al. (2011) and the recent meta-analysis by Maged et 

al. (2024), who demonstrated that AMH is the best single predictor 

of ovarian response. 
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Strengths and Limitations 

Strengths: 

• Use of pre-treatment documentation to define improvement. 

• Balanced dose groups (50/50). 

• Standardized response criteria based on follicles and E₂. 

• Comprehensive statistical analysis. 

• No direct contact with patients; all data were obtained from 

routine clinical records, eliminating recall bias. 

Limitations: 

• Retrospective design with potential selection bias. 

• Small number of normal responders (n = 32) limiting logistic 

regression stability. 

• Single center data. 

• No pregnancy or live birth data. 

• Lack of blinding in dose assignment. 

 

Conclusions 

In poor responders with low ovarian reserve, a high dose of FSH 

(300 – 450 IU/day) does not provide a statistically significant 

advantage over a low dose (150 – 225 IU/day) in improving ovarian 

response. The low dose regimen (150 – 225 IU/day) should be 

considered first-line to reduce medication burden, cost, and 

potential side effects. AMH remains the strongest predictor of 

ovarian response. Prospective randomized controlled trials are 

needed to confirm these findings.  
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