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Abstract

Background Endometrial hyperplasia is one of the common causes of bleeding in perimenopausal women. Variable
treatment options aim to induce regression. The current study evaluated the regression rate of endometrial hyperpla-
sia after treatment with levonorgestrel intrauterine system (LNG- IUS) versus Metformin.

Methods This randomized clinical trial was conducted at the obstetrics and gynecology department of Suez Canal
University hospital. We recruited women diagnosed with endometrial hyperplasia without atypia. Patients were
allocated into two groups. Group one included patients treated with levonorgestrel-releasing intrauterine system
and group two treated with Metformin. The rate of regression of hyperplasia in both groups after six months of inter-
vention was the main outcome measure.

Results Significant regression of hyperplasia was noted in the LNG-IUS group (96% versus 64%, p-value 0.009). There
was a significant decrease in the endometrial thickness after treatment in both groups (17.65+4.62 and 5.3+ 2.01

in the LNG- IUS with a p-value <0.001) (19.57 +6.84 and 11.22+7.51 in the metformin group with a p-value <0.001).
Factors that correlated with the A endometrial thickness included parity in the LNG- IUS group (p-value 0.019) and age
and BMI in the metformin group (p-value 0.043 and 0.004 respectively).

Conclusion Metformin had a regressive effect on endometrial hyperplasia; however, it was not significant
as that achieved with the levonorgestrel intrauterine system.

Trial registrations PACTR201908498370196.

Date of registration: 21/8/2019.

Date of first patient enrollment: 25/8/2019.

URL: https://pactr.samrc.ac.za/Researcher/TrialRegister.aspx?TriallD=9335
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excessive proliferation of endometrial cells [2]. During
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the proliferative phase, estrogen induces proliferative
changes to the glands and stroma. Then, in the secretory
phase, progesterone induces secretory changes on the
endometrium as well as inhibiting the proliferative effect
of estrogen. When ovulation is delayed or absent, the
effect of estrogen becomes unopposed leading to contin-
ued proliferation [3].

Progestogens play a significant role in the manage-
ment of endometrial hyperplasia. Different forms and
dosing regimens exist to treat endometrial hyperplasia
when surgery is declined [4, 5]. These included megestrol
acetate, medroxyprogesterone acetate, norethindrone
acetate, and levonorgestrel [6]. The levonorgestrel intra-
uterine system has been used for contraception as well
as management of menorrhagia. It provides higher con-
centrations of progestogens than that provided after
oral therapy, making it useful in managing endometrial
hyperplasia [7]. However, it is associated with irregular
bleeding in about 82% of women, and many women do
not accept it [8].

Metformin is a potent inhibitor of cellular proliferation
and capable of inducing apoptosis when used in higher
concentrations [9, 10]. The use of Metformin in the man-
agement of endometrial hyperplasia has not been studied
extensively. Available researches showed it has been used
in combination with progestogens [11-13]. It has been
used in previous trials, either alone or combined with
progestogens, but its effectiveness and safety remained
uncertain [8]. It has been shown to augment the inhibi-
tory effect of progesterone on the proliferating endome-
trium [14].

The current trial was conducted to evaluate the effect
of metformin versus the levonorgestrel intrauterine sys-
tem for the management of endometrial hyperplasia. We
hypothesized that metformin might have a regressive
effect on the endometrium which would be beneficial in
low resource countries.

Methods

This was a randomized clinical trial conducted in the obstet-
rics and gynecology department of a tertiary hospitals. The
trial was conducted from August 2019 to July 2020 after
approval of the research ethics committee. We recruited
women according to inclusion and exclusion criteria.

— Inclusion criteria included a) women aged 30- 75
years, b) any woman in the childbearing period pre-
senting with abnormal uterine bleeding that needed
endometrial sampling, c) postmenopausal women
presenting with postmenopausal bleeding and thick-
ened endometrium (>5mm) that needed endometrial
sampling, and d) histological evidence of endometrial
hyperplasia without atypia.
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— Exclusion criteria included a) suspected pregnancy, b)
contraindication to Metformin (Impaired renal func-
tions, Cirrhosis of the liver, Hepatitis, and Alcoholism),
¢) contraindications to Mirena (e.g., acute genital tract
inflammatory disease, genital bleeding of unknown eti-
ology, hypersensitivity to any component of this prod-
uct, congenital or acquired uterine anomaly, known or
suspected breast cancer, known or suspected uterine
and cervical neoplasia or acute liver disease or liver
tumor), d) Women with concurrent endometrial can-
cer or atypical hyperplasia, €) women with secretory
or disordered proliferative endometrium at biopsy, f)
Women with a history of a hormone-dependent malig-
nancy (e.g., breast cancer), g Women taking tamox-
ifen, and h) diabetes taking hypoglycemic agents.

Randomization was factorial and balanced in a 1:1
manner using a computer-generated randomization list,
allocating patients into two groups. Group one included
patients diagnosed with endometrial hyperplasia with-
out atypia treated with the levonorgestrel-releasing
intrauterine system. Group two included patients with
endometrial hyperplasia without atypia treated with
Metformin. Randomization was done after evaluating the
participants for eligibility. The allocation sequence was
concealed from the researcher enrolling and assessing
participants using opaque sealed envelopes. Patients and
researchers were aware of group allocation, but outcome
assessors and data analysts were kept blinded.

Study procedures

Complete history taking (age, occupation, education,
complaint, chronic illness) was done. Proper examination
(weight, height, BMI, gynecological examination to exclude
local causes of abnormal uterine bleeding) was done.

Transvaginal ultrasound for evaluation of the uterus
and ovaries was done. The woman was put in the lithot-
omy position, with the bladder empty. The evaluation was
done using Mindray DC- 60 machine with a transvaginal
probe V 11-3B (7 MHz). The endometrium was measured
in a sagittal plane, with the entire endometrium through
to the endocervical canal in the view. Examination was
done on day 3 of the menstrual cycle for menstruating
women. A thickness of>11 mm and >5 mm was consid-
ered pathological in premenopausal and postmenopausal
women, respectively [15].

Dilatation and curettage were done under anesthesia
in the operating theatre. The same researcher operated
all cases before and after the intervention (the standard
practice in our institute). Specimens were impregnated
with 10% formaldehyde. Paraffin sections were prepared.
Samples were evaluated microscopically by the same
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pathologist (Pathology department, Suez Canal Univer-
sity), who was blinded for patients’ allocation.

Patients allocated for group one had the LNG- IUS,
Mirena (Bayer, Leverkusen, Germany) fitted in the out-
patient clinic. They were instructed that another evalu-
ation was deemed to be done six months later. Patients
allocated for group two received metformin (Cidogh-
age, CID pharmaceutical) treatment 850 mg tablets
once daily for two months then twice daily for four
months. They were instructed that another evaluation
would be performed after six months of treatment. A
final pill count determined cumulative exposure and
treatment compliance.

Both groups were instructed to report any side effects
of either treatment. After six months, both groups had
a transvaginal ultrasound for evaluation of the endo-
metrial thickness. Dilatation and curettage were per-
formed once again after completion of treatment (the
day after the end of the six- month period). The LNG-
IUS was removed before performing the transvaginal
ultrasound.

The primary outcome measure was rates of regression
of hyperplasia in both groups after six months of inter-
vention. Regression was defined as the return of endo-
metrial hyperplasia to normal with associated secretory
changes and atrophy [4]. Secondary outcome measures
included endometrial thickness after treatment in both
groups and side effects reported by the participants.

The sample size was calculated at a significance level
of 95%and an error level of 20% with a proportion of
hyperplasia regression among Mirena group as 89%
[16] and a proportion of hyperplasia regression among
Metformin group as 56% [17]. A drop-out proportion
of 10% was added to the raw result giving a final count
of 25 women per group.

Statistical analysis

Data were statistically described in terms of mean and
standard deviation, frequencies (number of cases), and
percentages when appropriate. P values of less than
0.05 were considered statistically significant. All sta-
tistical calculations were done using computer pro-
gram SPSS (Statistical Package for the Social Science;
SPSS Inc., Chicago, IL, USA) release 22 for Microsoft
Windows. Chi-square test was used for categorical
variables and (t) test for continuous variables with nor-
mally distributed data. Non-normally distributed data
were tested using Fisher’s exact for categorical variables
and Mann—Whitney U tests for continuous variables.
Spearman correlation was used to test the correlation
between patients’ characteristics and the delta change
in endometrial thickness.
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Results

The patients’ flowchart is presented in Fig. 1. Seventy-
one women were screened for eligibility and 65 patients
were eligible for the study. Seven patients declined to
participate in the study, leaving 58 participants ready for
allocation. Each group included 29 patients. In the LNG-
IUS group, four patients were excluded for inadequate
samples after treatment; leaving 25 patients completed
the study. In the metformin group, three patients refused
to continue the study, and one patient was excluded
because of inadequate sampling after treatment; leaving
a total of 25 patients completed the study. No patient dis-
continued metformin treatment or requested LNG- IUS
removal.

There was no difference between both groups in their
primary demographic characters (Table 1).

The recruited cases showed simple endometrial hyper-
plasia before treatment. Significant regression of hyper-
plasia was noted in the LNG-IUS group compared to the
metformin group (96% versus 64%, p-value 0.009). Nine
cases had persistent hyperplasia in the metformin group
versus one patient in the Mirena group (p-value 0.009)
(Table 2).

There was a significant decrease in the endometrial
thickness after treatment in both groups (17.65+4.62
and 5.3+2.01 in the LNG- IUS with a p value<0.001)
(19.57+£6.84 and 11.22+7.51 in the metformin group
with a p value <0.001) (Table 3).

Both modalities of treatment were associated with
some tolerable side effects. The most commonly reported
side effect in the metformin group was gastrointestinal
upset (9, 36%) (Table 4).

Factors that correlated with the A endometrial thick-
ness included parity in the LNG- IUS group (r=-0.486,
p value 0.019) and age and BMI in the metformin group
(r=0.425, p value 0.043 and r=0.581, p value 0.004
respectively) (Table 5).

Discussion

In the study conducted by @rbo et al., endometrial hyper-
plasia was more evident in women aged 45- 51. Half of
their participants were overweight and multiparous (2
or more children), which agreed with our findings. The
majority of their participants were premenopausal [7]
in contradiction to the current study. This differed from
another study that recruited women with atypical hyper-
plasia/endometrial carcinoma and desired fertility-spar-
ing (median age was 35, and BMI was 37.7) [18].

There was a significant decrease in the endometrial
thickness after treatment in both groups but was more
prominent in the LNG- IUS group. Significant regression
of hyperplasia was noted in the LNG-IUS group (96%). A
previous study reports an overall regression rate of 95%,
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study.

- 65 patients were eligible for the

- 7 patients declined to participate.
- 58 patients were recruited

;

I N

LNG- IUS group (n=29)
Received treatment (n=29)
Inadequate sample (n=4)

Metformin group (n=29)
Received treatment (n=26)
Refused treatment (n=3)
Inadequate sample (n=1)

o

25 patients completed
the study. Data analysis
included 25 patients.

Fig. 1 Patients'flow chart

with 100% regression among women with endometrial
hyperplasia without atypia [19]. Another one reported an
overall regression rate of 90% with 92% regression among
endometrial hyperplasia without atypia, although they
adopted a longer follow-up duration [20]. All progesto-
gens were found to induce regression of endometrial
hyperplasia with the LNG- IUS reporting more signifi-
cant improvement [7]. Progestogens modulate secretory
differentiation of the endometrial glands, inhibit estrogen
receptor function, and endometrial cell division. Pro-
gestogens decrease the expression and activity of insu-
lin-like growth factor- 1, which is a potent proliferative
factor, with increased expression in endometrial hyper-
plasia [21].

We reported a regression rate of 64% in the metformin
group. There was no difference in complete response
rates among women treated with progestogen alone and
those treated with progestogen and Metformin (69% ver-
sus 68%, p-value 0.90) in women diagnosed with atypi-
cal endometrial hyperplasia/ endometrial carcinoma
[18]. Besides, Metformin was not associated with a com-
plete response in univariate and multivariate analysis

25 patients completed the
study. Data analysis
included 25 patients.

(P=0.066 and 0.123, respectively) [18]. This would be
rendered to the different treatment regimens between
both studies as we provided Metformin alone as a treat-
ment option. Also, the target population was different
between both studies.

Although Metformin has an anti-proliferative effect,
up-regulates progesterone receptors, and blocks epider-
mal growth factor signaling [12], it has been reported
that its effect on regression rates of endometrial hyper-
plasia (with or without atypia) lacked evidence [22, 23].
Trial results showed no evidence to support or decline
Metformin as a treatment option for endometrial hyper-
plasia alone or combined with progestogens [8]. How-
ever, another recommended its use in combination with
progestogens for the treatment of endometrial hyperpla-
sia and early-stage endometrial carcinoma [24].

Factors correlated with the change in endometrial
thickness included parity in the LNG- IUS group and age
and BMI in the metformin group. This differed from the
reported results in a previous study that declared parity,
BMI, and menopausal status did not correlate to treat-
ment response [7]. This might be attributed to the use of
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Table 1 Baseline characteristics of the studied sample
Clinical characteristics Mirena group (n=25) Metformin group (n=25)  Test value p-value
Age (years) 51.61+3.08 51.13+259 2215 0.34°
Chronicillness
Absent 12 (48%) 8 (32%) 146 0.23°
Present 13 (52%) 17 (68%)
Hypertension 3(12%) 8 (32%)
Diabetes 9 (36%) 3(12%)
Asthma 2 (8%) 7 (28%)
Menopausal status
Perimenopausal 8 (32%) 13 (52%) 224 0.13°
Postmenopausal 17 (68%) 12 (48%)
Menopausal years‘(n=16)
Mean +SD 3.06+1.34 282+16 80 0.68°
median (range) 3(1-5) 3(1-5)
Parity 352+1.34 38711 218 0.29°
History of delivery
Vaginal only 17 (68%) 19 (76%) 211 0.34°
Caesarian only 4 (16%) 1 (4%)
Both 4 (16%) 5 (20%)
BMI (kg/m?), mean +SD 3631+1.33 36.98+1.85 2255 0.389°
2 p-values are based on the Mann Whitney U test. Statistical significance at P<0.05
b p-values are based on the chi-square test. Statistical significance at P<0.05
€ From total postmenopausal patients
Table 2 The histopathological outcome of uterine biopsy after the intervention
Variables Total (n=50) Mirena group (n=25) Metformin Test value p-value
group (n=25)
Regression 24 (96%) 16 (64%) 83 0.009°
- Scanty proliferative endometrium 8(33.3%) 14 (56%)
- Arrest of secretions after hormonal therapy 16 (66.7%) 0 (0%)
- Irregular secretory/proliferative endometrium 0 (0%) 2 (8%)
Persistent hyperplasia 1 (4%) 9 (36%)

Two patients with failed treatment in the metformin group had hysterectomy based upon their request. The remaining 7 had oral progestogen together with

Metformin. The only patient with persistent hyperplasia in the Mirena group was counseled to continue treatment for 12 months
2 p-values are based on the Fisher Exact test. Statistical significance at P<0.05

Table 3 Comparison of the endometrial thickness between the two groups before and after intervention

Clinical characteristics Mirena group Metformin group mean+SD Test value p-value
meanxSD (n=25) (n=25)
Endometrial thickness
Pre- intervention 17.65+4.62 19.57+6.84 207.5 0.21°2
Post- intervention 534201 11.22+7.51 1215 0.002°
Pvalue <0.001° <0.001°

2 p-values are based on Mann Whitney U test. Statistical significance at P<0.05

b p-values are based on Wilcoxon Signed Ranks Test. Statistical significance at P<0.05
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Table 4 Comparison of between mirena and metformin groups in regard to side effects

Clinical characteristics Mirena group N (%) (n=25) Metformin group N (%) (n=25) Test value p-value

Side effects
Absent 10 (40%) 12 (48%) 0.35 0.50°
Present 15 (60%) 13 (52%)

Adverse events®
GIT upset 0(0) 9 (36%) 96 0.004°
Heavy bleeding at first use 2 (8%) 0(0) 2.1 0.5°
Abdominal/pelvic pain 5 (20%) 3(12%) 0.8 0.7°
Hypoglycemia 0(0) 4 (16%) 43 0.1°
Nervousness 2 (8%) 0(0) 2.1 0.5°
Depression 2 (8%) 0(0) 2.1 0.5°
Headache 4 (16%) 0(0) 43 0.1°
Back pain 4 (16%) 0(0) 43 0.1°
Myalgia 0(0) 2 (8%) 2.1 0.5°
Weight gain 2 (8%) 0(0) 21 0.5°
Breast tenderness 3(12%) 0(0) 2.1 0.5°

2 p-values are based on Chi-square test. Statistical significance at P<0.05
b p-values are based Fisher Exact test. Statistical significance at P<0.05

€ From patients with present side effects

Table 5 Correlation between the change in endometrial
thickness in both groups and different clinical variables

Variables A ET in mirena A ET in Metformin
r p-value R p-value
Age 0.358 0.094° 0425 0.043°
Menopausal years 0.015 0.95° -0.029 0.933°
Parity -0486 0.019° 0.278 0.199°
BMI (kg/m?) -0.064 0.773° 0.581 0.004°

progestogens only in their study (LNG- IUS, cyclic oral
MPA, and continuous oral MPA).

Both modalities of treatment were associated with
some tolerable side effects. The most commonly reported
side effect in the metformin group was gastrointestinal
upset (9, 36%). It has been reported that Metformin was
associated with gastrointestinal adverse effects in 20- 30%
of patients [25] (abdominal pain, diarrhea, nausea, vom-
iting, and change of taste), limiting its use [8]. Irregular
bleeding at first use was reported by 8% of the recruited
women in the LNG- IUS group. This agreed with previ-
ous results about the LNG- IUS [7].

Strengths and limitations

This was the first trial to compare LNG- IUS, and
Metformin alone as a treatment option for endome-
trial hyperplasia. The design of the study and the bal-
anced randomization are considered as main strengths.

Low-quality specimens with fragmentation and scanty
endometrial tissue were excluded. All specimens were
examined by the same pathologist who was blinded to
group allocation. This study was conducted in a single
tertiary hospital, which ensured the unique evaluation
and management of all participants. The small sample
recruited is an evident limitation for the study. Only the
pathologist was blinded to group allocation. Treatment
time not less than six months was adopted as recom-
mended by previous studies [26]. A longer duration of
follow up would be more conclusive. The recruitment of
women with endometrial hyperplasia without atypia lim-
ited the generalizability of the results.

Conclusion

Eventually we report that Metformin had a regressive
effect on the endometrium in patients with endometrial
hyperplasia. The regressive effect was not as significant as
that achieved after LNG- IUS treatment.

Abbreviations

LNG-IUS  Levonorgestrel- intrauterine system
BMI Body mass index
MPA Medroxyprogesterone acetate
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