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Abstract

Objectives: Endometrial hyperplasia has an affinity for progression toward endometrial carcinoma. This study was conducted to
compare the effect of metformin plus megestrol acetate with megestrol acetate alone on endometrial histology in the patients with
endometrial proliferative and hyperplastic disorders.

Materials and Methods: In a single-blind clinical trial, 96 patients with abnormal uterine bleeding and endometrium with irregular
or hyperplastic glands with or without atypical foundations were divided randomly into 2 equal groups. Group1 received metformin
500 mg twice a day plus megestrol acetate 40 mg daily for 3 months and group 2 received megestrol acetate 40 mg/d for 3 months.
The treatment response was evaluated using pathologic samples of endometrial biopsies 2 weeks after completing the treatment.
Results: In both groups, endometrial hyperplasia was resolved in most cases. Significant decrease was observed within groups in the
endometrial thickness before and after the intervention. Comparison of thickness between 2 groups showed that in the megestrol
acetate group, after intervention, significant decrease in the endometrial thickness was revealed (12.73 + 6.04 mm [group 1], versus
8.55 + 3.43 mm [group 2], P<0.001). Lack of response to treatment was seen in 7% of group 1 and 4.9% of group 2 (P=0.68). None
of the groups showed any complications and there was no hysterectomy.

Conclusions: Both treatment modalities were effective in treating proliferative and hyperplastic disorders. However, the response to

treatment in the megestrol group was greater than that in the megestrol plus metformin group.
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Introduction

Endometrial cancer is the most common cancer of the
female genital tract and is the fourth most common
cancer in women (1). Its prevalence increases with age and
usually is diagnosed at the ages 45 to 65 (2).

Endometrial hyperplasia, especially atypical forms,
has strong affinity for progression toward endometrial
carcinoma. Hysterectomy is the preferred treatment for
these patients. However, conservative treatment was
reserved for the patients with severe medical problems
that would make them very poor surgical candidates or
for younger patients who would like to preserve their
childbearing potential (3,4). Progestins such as megestrol
acetate and medroxy progesterone acetate are the most
commonly used treatments. However, the therapeutic
response, especially for the atypical type, is not always
satisfactory. Oral progestins are accompanied by low
compliance and systemic side effects that could limit
their effectiveness (5). It was found that endometrial
hyperplasia has obvious relationship with metabolic
disorders and insulin resistance (6). Furthermore, some
case reports have shown that patients with atypical

endometrial hyperplasia who did not respond to progestin
therapy could achieve complete improvement by adding
metformin (7-9). Metformin is an insulin sensitizing
agent and acts as an inhibitory factor against endometrial
cancer by inhibiting the proliferation of malignant cells
(10). Metformin with megestrol acetate has recently been
identified as an alternative to the treatment of endometrial
hyperplasia. However, clinical evidence is not available
significantly (11). Further studies are needed to achieve
therapeutic outcomes.

The present study aimed to compare the effect of
metformin plus megestrol acetate with megestrol
acetate in the treatment of endometrial proliferative and
hyperplastic disorders.

Materials and Methods
This single-blind clinical trial was conducted during 2014-
2016 at Alzahra Teaching Hospital, affiliated with Tabriz
University of Medical Sciences, Iran.

Based on the results of previous studies, the determined
sample size was at least 48 patients in each group
considering 80% power. Random sampling was used to
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allocate patients to the groups. RandList software (version
2.1, Germany with sequentially numbered containers)
was used for randomization and eligible patients were
randomly allocated to the intervention groups.

Participants who had abnormal uterine bleeding with
disordered proliferative or hyperplastic endometrium
with or without atypical status were included in the study.
Patients who had allergy to metformin, and not taking
medications of bi-guanidinium group (metformin),
those who had renal failure, nausea, vomiting, anorexia,
anemia, cutaneous lesions, severe hepatic dysfunction,
uncontrolled hypertension, thromboembolic disorders,
and genital cancers or not satisfied to participate in the
study, were excluded. In group 1, metformin 500 mg
(Glucophage, Saponine Pharmaceutical CO.), twice a day
with megestrol acetate (Gestiran, Iran Hormone CO.),
40 mg daily was prescribed for 3 months and in group 2
megestrol acetate was prescribed 40 mg daily for 3 months.
Two weeks after treatment completion, endometrial
sampling was performed and the response to treatment
was evaluated by comparing the pathologic results.

Early outcome measures were improvement of the
symptoms and endometrial histology changes.

In this study, the patients and physician were aware
of the type of treatment and the pathologist was blind
to the treatment. Patients’ demographics, and variables
including the number of abortions, pathological
findings, hematocrit, and thickness of endometrium were
compared.

Sample size estimates were based on the data for the
standard deviation of the change in endometrial thickness
(mm) from a pilot study. We powered the study to detect

a 3-mm difference in the primary end point. To achieve
this power, we originally targeted a sample size of 80
randomized individuals. We estimated that we would have
80% power to detect a 3-mm difference in the primary
end point. With twice the dropout rate, our minimum
detectable difference for the primary end point would be
only slightly higher, at 3.5 mm between the 2 arms.

Continuous variables were summarized by mean
and standard deviation. Demographics and baseline
characteristics for participants were summarized by
mean and standard deviation for continuous variables
and percentages for categorical variables. Normality of
variables was examined using Shapiro-Wilk test. In order
to compare qualitative variables, chi-square statistical
test and Fisher exact test were used and for quantitative
variables, independent ¢ test and paired samples’ f test
were used. SPSS version 18.0 statistical software was used
to analyze the data. A P<0.05 was considered statistically
significant.

Results

Ninety-six patients were enrolled and included in
the study. Eighty-four participants (44 patients in the
megestrol acetate plus metformin group and 40 patients
in the megestrol acetate group) completed the study.
Twelve cases were excluded from the study; 1 case was
expired because of unknown cause, 4 cases changed their
therapeutic approach, 5 patients had no possibility of
following up and 3 cases did not accept re-sampling after
the first course of treatment. The consort flow diagram is
demonstrated in Figure 1, and the demographic and para-
clinical characteristics of 2 groups are depicted in Tables
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Figure 1. CONSORT Flow Diagram of Patients.

212 ‘ International Journal of Women’s Health and Reproduction Sciences, Vol. 6, No. 2, April 2018



Sayyah-Melli et al

1 and 2. As shown, there were no significant differences
between basic findings of the 2 groups.

Significant differences between groups before and
after the intervention were seen only in the thickness
of the endometrium (P<0.001). However, in megestrol
acetate plus metformin group significant differences was
not found in term of changes in endometrial thickness
(P=0.05) (Table 2).

Figure 2 demonstrates pathological findings in both
groups before the intervention and Figure 3 shows the
same findings after the intervention in a comparative
method. As shown in Figure 2, for both groups common
finding was disordered proliferative endometrium and
there was no significant statistical difference between the
2 groups (P=0.42).

According to Figure 2, frequency of endometrial
hyperplasia was significantly reduced in both groups. Due
to the inappropriate distribution of data, a meaningful
evaluation of the distribution of data between the 2 groups
was impossible.

With respect to the pathological findings before and
after the intervention, 5 cases did not respond to the
treatment (6%) (2 cases from megestrol acetate group
(4.9%) and 3 cases (7%) from metformin plus megestrol
acetate group). It is obvious that treatment refuse rate was
lower in the megestrol group, but there was no statistical
significant difference between the 2 groups (P=0.68).

Discussion

Endometrial hyperplasia usually presents with irregular
vaginal bleeding and is associated with a long history of

Table 1. The Characteristics of the Studied Groups

unopposed estrogen exposure. Endometrial hyperplasia
especially complex atypical hyperplasia is a known
precursor of endometrial carcinoma (12). Several
treatment regimens have been advocated for treatment.
Continuous treatment with megestrol acetate was effective
in improving proliferative and hyperplastic disorders of
endometrium but its effect on atypical cases was lower
(13). Dastranj et al compared the effect of megestrol
acetate with metformin and found a higher effect in
the metformin group (95.5%) than the megestrol group
(63.6%) (14). In comparison to this study, we investigated
the comparative effect of combination of megestrol
acetate and metformin with megestrol acetate alone on
proliferative and hyperplastic endometrial disorders.
Our results showed appropriate response in both groups
without significant differences. However, the response was
lower in the metformin group (4.9% vs 7%). In contrast
to our study, Gunderson et al reported a 95% positive
response to megestrol acetate (15), which was lower than
that in our study (95.1%).

In a pilot study, Shan et al compared the effect of
treatment with combination of megestrol acetate and
metformin with megestrol acetate alone on endometrial
hyperplasia. Complete response rate was 75% in
metformin group and 25% in megestrol group (11). Their
results contradicted to our study. Their study showed at
least one symptom of metabolic syndrome, which could
be the cause of the high reported effect. In our study, this
possibility was excluded. In this study, we reported more
responses in both groups compared to the results of other
studies (95.1% and 93%).

Groups
Variables
Megestrol Acetate+ Metformin (Group 1) (n=44)? Megestrol acetate (Group 2) (n=40) * P Value®
Age (y) 46.37 £6.23 43.34+7.08 0.06
Gravid 2.96+ 1.66 3.21+1.76 0.48
Para 2.63+1.40 2.58+1.25 0.87
Abortion 0.35+0.10 0.58+0.16 0.24

2 Data are presented as meantsandard deviation ). ® P<0.05 was considered statistically significant.

Table 2. Paraclinical Findings in 2 Studied Groups

Groups

P Value Between

Variables Megestrol Acetate+ Metformin  Megestrol Acetate (Group 2) Group®
(Group 1) (n=44)* (n=40)?

Hematocrit (before hysterectomy) 36.27% £ 4.17 36.58% + 4.16

Hematocrit (after hysterectomy) 37.66% + 3.15 38.62% + 3.90 0.76

P value within groups ® 0.091 0.021

Endometrial thickness (mm) (before hysterectomy) 11.9747.45 12.7316.04

P value within group ® 0.056 <0.001 0.91

Endometrial thickness (mm) (after hysterectomy) 8.64+3.49 8.55+3.43

2 Data are presented as meantsandard deviation ). ® P<0.05 was considered statistically significant.
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Figure 3. Pathological Findings After Intervention in Both Groups.

As with the study of Shan et al (11) and Dastranj et al
(14), we had no complication in any of the groups.

Metformin is an oral antidiabetic agent which is
prescribed for type 2 diabetes. In recent years, its
effectiveness and safety have been proven in the treatment
of cancer (8,10), polycystic ovarian syndrome (16), and
some other diseases (17).

In addition to the positive effects of metformin on
improving endometrial response to progestin in vivo, it
was also shown that metformin has multiple effects. It has
recently been identified that metformin has an anticancer
effect and is used in combination with chemotherapeutic
agents to reduce the dose of chemodrug and increase
the efficacy. Metformin works on endometrial cancer
through inhibition of cell proliferation and modulation
of the mTOR pathway (18) and increases response to
treatment (19). Metformin acts through increasing the
expression of PgR gene (20), reducing the expression
of glyoxalase I (21), regulating rapamycine pathway, an
additive effect on AMPK phosphorylation in the ECC-1
cell line, and blocking epidermal growth factor signaling
pathway in order to inhibit cellular proliferation and
improve progestin treatment (22). Metformin has also
been used in several cancers to improve the efficacy of the

treatment (23-28). Compared to other studies, it seems
that observing more therapeutic results in the progestin
group is related to preventing emerging effectiveness of
metformin. Therefore, it was clear that adding metformin
to megestrol treatment may improve prognosis.

Although, in the present study, different classes of
endometrial proliferative disorders were evaluated,
performing further investigations with respect only to
the patients with endometrial hyperplasia might produce
better and the most exact outcomes in this subject.

The limitation to this study was the exclusion of
unmarried women because we could not perform
endometrial biopsy.

Conclusions

Both treatment strategies showed effective results.
Improvement of pathologic endometrial hyperplasia
was seen in most cases of both groups. The treatment
methods were tolerated well by the patients and there
were no complications. However, in this study adding
metformin to megestrol acetate therapy did not increase
the effectiveness of treatment.
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