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Abstract  

Background and Objectives: - Fibrocystic Disease of the Breast is one of the commonest benign 

breast diseases associated with hormonal disturbance. Thus, this study aims to assess the role of 

Metformin in treating the presenting complains of Fibrocystic Disease of the Breast compared to 

Placebo.  

Methodology: A prospective double-blind Randomized clinical trial among cases with Fibrocystic 

disease of the Breast. The cases were collected from the Breast assessment clinic in Azadi 

Teaching Hospital and a privet clinic in Duhok City, Kurdistan region, Iraq. The study took a total 

duration of 12 months. A total of 100 cases were fit and were enrolled in the study, 50 cases on 

placebo with watchful waiting and 50 cases on metformin 500 mg twice daily; 2 cases were 

excluded due to adverse effects from the treatment.  

Results: Nearly 2/3 of the cases showed response were on metformin compared to 1/3 on Placebo; 

indicating clinically the superiority of Metformin in reducing the cyst size, P = 0.002. Metformin 

was associated with 8.4% reduction in Nipple discharge and 54.0% reduction in Mastalgia vs 18% 

and 54%, respectively for Placebo, both showing significant impact, P < 0.001, with a higher Odd 

for Placebo in both symptoms, 1.7 vs 3.5 and 11.7 vs 23.5.  

Conclusion: Compared to Placebo, Metformin is associated with a significant reduction in the size 

of the cysts. While there is no significant difference in pain management and decreasing nipple 
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discharge in both groups, with higher odds for Placebo over Metformin in the latter symptoms. 

Additionally, both Metformin and Placebo were associated with nearly 54% reduction in 

Mastalgia.  

Keywords: Metformin; Fibrocystic Disease of the Breast; Breast Cancer; Benign Breast Lesions.  

Introduction  

According the Women’s Health Initiative Study (WHI), the risk of benign breast diseases 

increased by 74% among females who were receiving combined estrogen and progesterone while 

28% reduction in prevalence of benign proliferative breast disease was seen among those on anti-

estrogen [1] indicating the role of hormone exposure in Benign breast disease, one of which is the 

commonest worldwide is the Fibrocystic disease of the breast which [2] that is commonly 

encountered among females aging 30- 50 years of age [3].   

The disease is typically seen due to several important risk factors including; Hormonal imbalance 

with prolonged estrogen exposure and progesterone deficiency that lead to the proliferation of the 

connective tissue and cyst formation [4-6], age and menstrual status which is commonly seen in 

premenopausal and decrease after [4, 6-7], and caffeine and the intake of methylxanthine [8]. In 

the Literatures, several studies show the link between Fibrocystic disease of the breast and breast 

cancer; those with atypical epithelial hyperplasia increase the risk of breast cancer by 2  to 4 folds 

[2, 4-7].  

According to the histological background, several types of Fibrocystic disease of the breast 

present, some which are highly associated with cancer, these include; Cystic change which consist 

of fluid filled cysts [4, 9-10], Fibrotic changes with increased fibrous tissue [9, 11], and Apocrine 

metaplasia with change in cell type [9, 12] which all three have a low risk of carcinoma. While 

those with a higher risk of cancer include; Epithelial Hyperplasia, Sclerosing adenosis and 

Papillary hyperplasia [5, 9, 13].  

Patients typically present with breast pain and tenderness, breast nodules and cysts that could be 

unilateral or bilateral that worsen premenstrual and could persist throughout the cycle [4-5, 8]. 

Sonographic assessment of the breast is a useful method for the diagnosis, assessment and size 

measurement [14].  

So far, there has no effective management strategy for the disease [15], however, researchers are 

assessing the role of metformin, oral hypoglycemic agent, for treatment purpose [15-17] which 

acts via anti-proliferative effect and induction of cell cycle arrest at the G1 phase and anti-estrogen 

effect [15]. Thus, this study aims to assess the role of Metformin in treating the presenting 

complains of Fibrocystic Disease of the Breast compared to Placebo.  

Methodology 

This study was conducted as a prospective double-blind Randomized clinical trial among cases 

with Fibrocystic disease of the Breast. The cases were collected from the Breast assessment clinic 

in Azadi Teaching Hospital and a privet clinic in Duhok City, Kurdistan region, Iraq. The study 

took a total duration of 12 months to collect the data.  
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Inclusion criteria included: all female patients between age of 18-50 Years with fibrocystic breast 

disease were enrolled in the study. Exclusion criteria included: patient with diabetes mellitus, and 

those who cannot tolerate therapy or develop side effect of drug, also patient who refuses to 

participate in study, all of them were excluded. 

Permissions were obtained from the ethical committee at the general directorate of health in the 

city and the scientific committee of the college of medicine. 

The study was conducted as a double-blind randomized clinical trial. Women who were diagnosed 

with Fibrocystic disease of the Breast through a thorough clinical assessment and ultrasonographic 

assessment who has shown a measurable microcyst clusters on ultrasound, were enrolled. The 

cases were divided into two groups, cases who were placed on metformin 500 mg twice daily for 

6 months and controls who were only followed up for 6 months with watchful waiting. Prior the 

initiation of the study and after 6 months, the size of microcystic clusters were measured using a 

well-trained radiologist on ultrasound and the subjective symptoms were well documented for 

comparison. A total of 100 cases were fit according to the criteria and were enrolled in the study, 

50 cases on placebo with watchful waiting and 50 cases on metformin 500 mg twice daily. Each 

case was re-assessed at least twice after that; once after 3 months and then after 6 months. Those 

who developed side-effects were assessed earlier and were assigned to discontinue metformin, 

then were excluded from the study.  

Patients Risk: After taking the consent from participants/responsible relatives. All subjects were 

assured of the privacy of their information that they will not be disclosed and only results of the 

study will be published and presented in Journals and possible conferences and symposiums. 

 

Figure 1: The road map of cases enrolled in the study. * Two cases were excluded due to medication side-
effect.  

100 cases

98 cases 
continued

50 were

Control/ On Placebo

48 were 

Cases/ On Metformin 

2 cases were 
excluded*



Zainab Mohammed Salih, et al. International Research Journal of Pharmacy. 2025; 16: 11: 52-60. 

Page | 55  
 

The data were analyzed using SPSS version 26. The frequency of each character was analyzed 

using descriptive statistics. Fisher Chi-square test was used to assess the alteration in the size of 

the cyst and Mastalgia. Paired T test and Odd ratios were used to assess the Nipple discharge and 

Mastalgia. All were regarded statistically significant at P < 0.05  

Results  

Table (1) describes some basic information on the sociodemographic features of the participants. 

The vast majority of the participants were married 74.0% vs 26.0% who were single. Smoking 

was almost neglectable among cases 4.0% compared to non-smokers 96.0%. among the 

participating females, 37.0% have had no pregnancy, 15.0% had 1-2 pregnancies, while 31.0% 

had 3 to 5 pregnancies, and 17.0% have had at least 6 pregnancies. Mastalgia was a common 

symptom among those participants accounting for 88.0%. nearly 29% of the cases had nipple 

discharge on presentation and 47.0% had breast lumpiness.  

 

Table 1. Socio-demographic features of the participants initially 

Character  No % 

Number of Pregnancies  

0 37 37.0% 

< 3 15 15.0% 

3 to 5 31  31.0% 

> 5 17 17.0% 

Marital Status  
Married 74  74.0% 

Single 26  26.0% 

Smoking Status 
No 96  96.0% 

Yes 4  4.0% 

Mastalgia  
Present  88 88.0% 

Absent  12  12.0% 

Unilateral  
Yes 41  41.0% 

No 59  59.0% 

Bilateral  
Yes 48 48.0% 

No 52  52.0% 

Nipple Discharge  
Present  29  29.0% 

Absent  71  71.0% 

Breast Lumpiness 
Yes  47  47.0% 

No 53  53.0% 

 

Table 2 demonstrates the clinical response difference between control on Placebo and the cases 

group on Metformin 500 mg twice daily for 6 months. After 6 months of treatment and follow-

up, a total of 42 cases showed clinical response with reduction of the cyst sizes on sonographic 

assessment. Of them 28 cases were on metformin while 14 were on placebo; 2/3 of the cases 

which showed response were on metformin rather on placebo and that accounted for 58.3% of 
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the Cases, while 1/3 of the response were from Control group and that accounted for 28% of the 

sample. Furthermore, the use of metformin was significantly associated with reduction in cyst 

size with a P value of 0.002 with 3.6 Odd ratio.  

 

 

Table 3 demonstrates the nipple discharge response among cases comparing cases and control 

before and after 6 months of follow-up. Among cases on Metformin, the percentage of complain 

of Nipple Discharge reduced from 29.2% to 20.8% with a P value < 0.001 and an OR = 1.7 while 

for Control group, a higher reduction was seen 28% to 10% with a P value < 0.001 and an OR of 

3.5. Yet, there was no significant difference in both group in decreasing nipple discharge with P 

value =0.253 using Fisher test.  

Table 3. Nipple discharge and response between Case and Control using Paired T test  

  

      Discharge 
No 

Discharge 
Total  

T- test P 

value  
OR 

Metformin  

Before  

Count  14 34 48 

< 0.001 1.7 

% within 

Discharge 
29.20% 70.80% 100.00% 

After 

  

Count  9 38 48 

% within 

Discharge 
20.80% 79.20% 100.00% 

Placebo 

Before  

Count  14 36 50 

< 0.001 3.5 

% within 

Discharge 
28.00% 72.00% 100.00% 

After 

  

Count  5 45 50 

% within 

Discharge 
10.00% 90.00% 100.00% 

P value of Fisher test = 0.2531 

 

Paired T test calculated the importance of Metformin vs Placebo in controlling patients 

Mastalgia with both treatment approach showing significant decrease with the pain experienced 

P value < 0.001, yet a higher Odd Ratio for Placebo than Metformin, 23.5 vs 11.7, respectively. 

Table 2. Alteration in the size of the cysts.      

    Decrease  
Increase or no 

Change  
Total  

Interventional Group  
Count 28 20 48 

% within Response 66.70% 35.70% 49.00% 

Control Group 
Count 14 36 50 

% within Response 33.30% 64.30% 51.00% 

Total 
Count 42 56 98 

% within Response 100.00% 100.00% 100.00% 

P value = 0.002, Odd ratio = 3.6   
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In metformin group, Mastalgia decreased from 81.25% to 27.08%, while in Placebo group 

Mastalgia decreased from 94.0% to 40.0%. Furthermore, despite these results, it can be seen in 

table 5 that there was no significant difference in the management of Mastalgia between both 

groups using Fisher Exact test, P value = 0.204. 

 

Table 4. Mastalgia and response between Case and Control using Paired T test    

      Mastalgia 
No 

Mastalgia 
Total  

T- test P 

value  
OR 

Metformin  

Before  

Count  39 9 48 

< 0.001 11.7 

% within 

Mastalgia 
81.25% 18.75% 100.00% 

After 

  

Count  13 35 48 

% within 

Mastalgia 
27.08%  72.92%  100.00% 

Placebo 

Before  

Count  47 3 50 

< 0.001 23.5 

% within 

Mastalgia 
94.00% 6.00% 100.00% 

After 

  

Count  20 30 50 

% within 

Mastalgia 
40.00% 60.00% 100.00% 

 

 

Table 5. Mastalgia response to treatment        

    Decrease  
Increase or no 

Change  
Total  

Metformin Group 
Count  35 13 48 

% within Response 72.91% 27.08 % 48.98% 

Control Group 
Count  30 20 50 

% within Response 60.00% 40.00% 51.02% 

Total 

  

Count  65 33 98 

% within Response 100.00% 100.00% 100.00% 

P value = 0.204     
 

 

Discussion  

Fibrocystic Breast Disease is the commonest benign disease of the breast encountered mainly 

among females in the premenopausal period, mainly between 30 – 50 years of age [3] that is 

believed to be caused due to hormonal imbalance between estrogen and progesterone; estrogen 

predominance and progesterone deficiency [4-6]. Patients typically present with breast lumpiness, 

Mastalgia and nipple discharge of some duration [5, 8]. Other than the symptoms, the disease gain 

a relatively more concern due to the potential malignancy association; despite that most of the 

cases are benign, those with atypia has a significant increase risk of cancer [4-5, 8]. Most of the 
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cases undergo medical therapy with recent studies signifying the use of Metformin; particularly 

for reduction of cyst size and number in addition for pain relief [15-16, 18]. Thus, this study was 

conducted to analyze the effectiveness of Metformin for management of Mastalgia, and reduction 

of cyst size compared to Placebo.  

In this study, the use of Metformin 500 mg twice daily was significantly associated with decrease 

in the size of fibrocystic disease of the breast. In which after 6 months of follow-up the reduction 

in the size of the cyst was seen in 58.3% of the cases on Metformin compared to 28.0% of the 

control group on Placebo. This study is in line with previous studies [16, 18]; Metformin is 

associated with reduction of cyst size compared to Placebo and this mechanism is believed to act 

through antiproliferative properties through reducing adenosine mono phosphate kinase (AMPK) 

[19-20].  

Furthermore, one of the main complain of these patients is Nipple discharge. In this study, both 

groups showed clinically significant reduction in the complain of nipple discharge; 8.4% among 

cases and 18% among control group, yet the response was more significant among control; OR 3.5 

for control vs 1.7 for cases. Indicating improvement in the symptoms. Talaei and colleagues [16], 

reported similar findings.  

This study further describes Mastalgia response in both groups. It was seen that Mastalgia tends 

to decrease in both groups, Metformin and Placebo, with 6 months of follow-up with a more 

significant reduction in Placebo group compared to Metformin group; Odd ratio 23.5 vs 11.7, 

respectively. Furthermore, in Placebo group Mastalgia decreased from 94.0% to 40.0% while in 

Metformin group from 81.25% to 27.08%; indicating a 54.17% reduction in Metformin group vs 

54.0% reduction in placebo group. Similarly, in another study conducted by Alipour and 

colleagues, at least 50% reduction was seen in metformin group compared to placebo [15]. 

Nevertheless, no significant difference was seen in Pain reduction in this study compared to 

Alipour and colleagues [15], indicating both approaches’ can be used regardless, yet with higher 

chances with Placebo group.  

Strengths and Limitations 

This study has several important strength points from being a case-control study to reporting 

similar findings to other studies or near results and last but not least, to the best of the knowledge 

is the only article in the region which describes these findings. The only limitation was the small 

sample size.  

Conclusion  

Metformin despite acting as an oral hypoglycemic agent it can be used for the management of 

other disease one of which is trending is Fibrocystic Disease of the breast. Compared to Placebo, 

Metformin is associated with a significant reduction in the size of the cysts. While there is no 

significant difference in pain management and decreasing nipple discharge in both groups, with 

higher odds for Placebo over Metformin in the latter symptoms. Additionally, both Metformin and 

Placebo were associated with nearly 54% reduction in Mastalgia. Nevertheless, Metformin is an 
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important consideration since it reduces the cysts sizes and significantly reduce the symptoms of 

pain and nipple discharge.  
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