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Abstract

Background: Although Obesity is a risk factor of endometrial hyperplasia/ carcinoma, there is no
consensus on using the BMI as a predictor for endometrial biopsy screening in patients with heavy
menstrual bleeding in pre-menopausal women. Therefore, it’s clinically important to identify BMI
cutoff values as a predictor for endometrial hyperplasia/ carcinoma in premenopausal women with

heavy menstrual bleeding.

Aim of the Study: To determine the feasibility of using Body Mass Index (BMI) as an indicator to
perform endometrial biopsy in premenopausal women presented with heavy menstrual bleeding.

Patients & Methods: This is a cross-sectional study that was conducted in Obstetrics and Gynecology
Clinic /Al-Emamain Al-Kadhemein teaching medical city in Baghdad where women 150 women who
are 40-50 years old with heavy menstrual bleeding where sent for endometrial biopsy. 100 women
had abnormal endometrial biopsy results, histopathological results of the abnormal endometrial
samples were classified into following groups: hyperplasia without atypia, hyperplasia with atypia, and
hyperplasia with atypia and cancer. Statistical analysis conducted to correlate The Body Mass Index
(BMI) with the status of endometrial biopsy.

Results: 42% of the women with BMI>30 kg/m? have hyperplasia with atypia or carcinoma compared
to 10% of women who BMI<30 kg/m? (p<0.001). from 54 women who had hyperplasia with atypia
in endometrial sample results; 77.7% of such patients were BMI>30 kg/m?. Receiver operating
characteristic analysis shows that using BMI >30 kg/m? as a predictor of hyperplasia with atypia or
carcinoma carries a sensitivity of 80.77 % and specify of 86.00% with area under the curve (AUC)
value of 0.83 (CL 0.75-0.92) and (p<0.001). women with BMI>30 kg/m? has a relative risk (RR) of
3.98 of developing endometrial hyperplasia (without atypia or with atypiatcarcinoma) and a relative
risk (RR) of 4.11 of developing hyperplasia with atypia or carcinoma (p<0.001).

Conclusion: Our results indicate that BMI regardless of the age is the highest risk factor for abnormal
endometrial hyperplasia premenopausal women. Also, BMI>30 kg/m? has highest risk for developing
endometrial hyperplasia with atypia or carcinoma. BMI>30 kg/m? can be used as predictor of

endometrial hyperplasia in premenopausal women with heavy uterine bleeding.
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Background

Obesity and overweight estimated to account for
up to 45% of endometrial cancer incidence in Europe!
and 57% in the United States’>. Endometrial cancer
(EC) is the second most common gynecological
malignancy worldwide. The incidence of EC is steadily
increasing, primarily due to an aging population and
escalating rates of obesity>. The unopposed exposure
of endometrium to the effect of estrogen is a risk
factor in endometrial hyperplasia & carcinoma. Other
factors that are influencing estrogen exposure like
obesity, polycystic ovarian syndrome, anovulation,
nulliparity, and type II diabetes mellitus also increase

the risk of endometrial cancer®.

Although, different parts of the world started to
research the use of Body Mass Index (BMI) as an
indicator for endometrial biopsy, the data obtained
are inconstant from country to another, this might be
attributed to the racial and demographic variabilities
associated with women in different part of the
world>. It may also be that most of the researchers
examined the role of BMI in undedicated studies
but in retrospective manner using the non-objective
reported BMI for the patients>® The mechanism
underlying BMI measurement is done by dividing
the individual’s weight (in kilograms) by height (in

meters squared). The resulting unit is kg/m?°®.

Epidemiologically speaking; endometrial
hyperplasia is common in women aged 50-54 years
with body mass index (BMI) over 30, the average age
for EH is 52 years, which is nine years lower than the
average age for EC”. The increased risk of endometrial
cancer among overweight (BMI > 25) and obese
persons have been observed recently. Endometrial
hyperplasia is one of the most common causes of
abnormal uterine bleeding, which leads to endometrial
carcinoma if left untreated. Therefore; in our study,

we will examine the role of BMI in premenopausal

women. We hypothesize that Body Mass Index (BMI)
correlates positively with histopathological features
of endometrial biopsy in premenopausal women with
abnormal uterine bleeding, thus BMI can be used an

indicator for endometrial biopsy.

Patients and Methods

This is a cross-sectional study that was conducted
from 1st of August 2018 to the end of May 2019 in
Obstetrics and Gynecology Clinic /Al-Emamain Al-
Kadhemein teaching medical city in Baghdad where
women 150 women who are 40-50 years old with
heavy menstrual bleeding where sent for endometrial
biopsy. 100 women had abnormal endometrial biopsy
results, histopathological results of the abnormal
endometrial samples were grouped into following
groups: hyperplasia without atypia, hyperplasia
with atypia, and hyperplasia with atypia and cancer.
Statistical analysis conducted to correlate The Body
Mass Index (BMI) with the status of endometrial

biopsy.
Results

Our results showed that 42% of the women
with BMI>30 kg/m?> have hyperplasia with atypia
or carcinoma compared to 10% of women who
BMI<30 kg/m? (p<0.001). Out of 54 women who had
hyperplasia with atypia in endometrial sample results;
77.7% of such patients were BMI>30 kg/m?. Receiver
operating characteristic analysis shows that using BMI
>30 kg/m? as a predictor of hyperplasia with atypia or
carcinoma carries a sensitivity of 80.77 % and specify
of 86.00% with area under the curve (AUC) value of
0.83 (CI. 0.75-0.92) and (p<0.001). It was observed
that women with BMI>30 kg/m? has a relative risk
(RR) of 3.98 of developing endometrial hyperplasia
(without atypia or with atypia+carcinoma) and a
relative risk (RR) of 4.11 of developing hyperplasia
with atypia or carcinoma (p<0.001).
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Table 1 shows the patients with abnormal endometrial biopsy characteristics.

Table 1: Patients Characteristics

Variable

Age (years) Mean = SD (Range) 46.1=3.67 (40-50)
BMI Mean = SD (Range) 9. 88+2.71 (20.81-37.64)
Parity Mean = SD (Range) 4.62+2.09 (0-8)
Nulliparity 13 (8.6%)
Diabetes 56 (37.22%)
Hypertension 60 (40%%)
Family History 23 (15.33%)

Table 2: Distribution of the cases based on Age and BMI cutoff values

Hyperp Carci

lazia noema
with
atypia

11
(35.17 |(37.93% |(6.90
%) ) %) | (29%)

44

(year
5)

34 5 71
1507 [47.39%
(11%)
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Cont... Table 2: Distribution of the cases based on Age and BMI cutoff values

Table 2 shows the distribution of the cases stratified according to age and BMI cutoff values.

Table 3 shows the prevalence analysis of hyperplasia with atypia or carcinoma with different age and BMI

Table 4: Prevalence of hyperplasia and carcinoma according to different age and BMI
groups.

Variable Hyperplasia with Atypia +

Carcinoma prevalence (%0)

All patients 527100 (52%)
Age >45 years 9/71 (55%)
BMI =30
Age <45 BMI =30

BMI =30 1/14 (7.14%)
Age =45 BMI =30

BMI =30 9/32 (28,13%)

groups.
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Table 4:

1233

Risk factors for endometrial hyperplasia and carcinoma in premenopausal women with Abnormal

menstrual bleeding

Hyperplasia with atypia +
Risk Factor All Abnormal Findings Carcinoma
Odds
RR (95% CI) P |0dds Ratio|RR (95% CI) P Ratio
Age>45 (years) 1.13(0.60-2.32) 0.73 |1.17 1.27(0.85-1.92)p.316 [l.61
BMI >30(kg/m”) 3.98 (1.92-8.25) [<0.001 [6.65 4,11 (2.32-7.32)[<0.001 |15.96

Table 4 shows multivariate analysis of the risk factors Age (>45 years old) and BMI (BMI>30 kg/m?)

Table 5: show ROC analysis which demonstrated a significant relationship between all abnormal
endometrial histological findings and BMI.

Cut-off BMI (Kg/m2) SENSITIVITY SPECIFICTY ROC (95% CI) P
(%) (%)

All Abnormal findings
>25 91 2
>30 52 86 0.68 (0.60-0.77) 0.00026
>35 3 100

Hyperplasia with atypia + carcinoma
>25 98.08 2
>30 80.77 86 0.83 (0.75-0.92) <0.0001
>35 5.769 100
Discussion association did not reach the significant level.

The findings of this study revealed abnormal
endometrial histology in 66.6% of cases (100 out of
150) of premenopausal women with abnormal uterine
bleeding. The major risk factors for endometrial
hyperplasia and carcinoma in this study were BMI>30
kg/m? and diabetes mellitus. Even that the hyperplasia
without atypia was reported with age of 40-44 years
and the hyperplasia with and without atypia were
reported with BMI index of 25.9-29.9 kg/m? but the

The mean age and BMI of the patients in this
study was higher than that those who has been
reported by Sun et al were they found that the mean
age of included women was 35.949.3 years and the
mean BMI was 23.5+3.9 kg/m28. The difference in
age average is because Sun Y et al inclusion criteria
for age was 15-55 years old while our study design
used age selection of 40-50 years old. Our data shows

higher BMI average for our samples in comparison
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to Sun et al, which might be attributed to the older
women in our study (40-50 years old) as BMI tends to

increase with age.’

The authors Wise et al found that the mean age of
included women with abnormal uterine bleeding was
43.7 £ 6.4 in the non-obese group and 42.0 + 7.2 in the
obese group.'? The diabetes mellitus and hypertension
were reported in 37.22% and 40% respectively and
nulliparity in 8.6%. The significant association of
abnormal uterine histological findings was confirmed
with diabetes mellitus only. Nearly similar proportion
of patient with such comorbid illness and nulliparity
were reported by Epplein et al who were found
an increased risk of endometrial hyperplasia with
increasing body mass index and nulliparity but
no association with diabetes or hypertension was
found.!!.

With cases of age> 45 years old, our results
revealed that the hyperplasia without atypia also
represent the commonest abnormal finding (45.07%)
followed by hyperplasia with atypia (47.8%) but the
prevalence of carcinoma was higher than younger
patients (7.04% vs.6.9%) as well 39 out of 71 cases of
age >45 years were showed hyperplasia with Atypia
& Carcinoma. These finding in accordance with the
results of Guraslan et al that found the commonest
pathology was hyperplasia without atypia followed
by hyperplasia with atypia and carcinoma with both
age groups and higher prevalence of carcinoma also

reported with a women of > 45 years old.!?

Our findings were partially in discordant with
authors Nicholls-Dempsey et al who has been
found 13% of cases had endometrial hyperplasia or
neoplasia but 42% of patients with Abnormal uterine
bleeding between 41 and 45 years old did not showed
hyperplasia or neoplasia.'> Our results showed the
hyperplasia without atypia, hyperplasia with atypia
or endometrial carcinoma represented were reported
with BMI >25-29 and >35 kg/m”. These findings
agreed with Guraslan et al as they also found that all
the abnormal findings including hyperplasia without

atypia, hyperplasia with atypia, and carcinoma were
observed among patients with BMI >30 and the
difference was statistically significant!?.

Patients with BMI>24 kg/m’ are obese, since
in patients with higher BMI, the fat constituent of
the body is higher, this will lead to overproduction
of estrogen, as excessive adipose tissue increases
the peripheral aromatization of Androstenedione to
estrone in premenopausal women. This abnormal
feedback loop associated with premenopausal women
will cause anovulation, which cause unopposed effect
of estrogen on the endometrium leading to thicker
endometrium and higher risk for abnormal uterine
bleeding'*.

These results were in consistent with findings of
retrospective cohort study that carried out to evaluate
the effect of BMI on endometrial hyperplasia and
cancer done in Auckland from 2008 to 2014 (916
women met the inclusion and exclusion criteria)
were they found that the obese women had higher
odds of having complex hyperplasia or cancer
compared to non-obese women'4, also in line with
Giannella et al that found the odd ratio for association
with
carcinoma(EC)by univariate analysis for different
factors as following; for BMI > 30 was 8.13( 95% CI
2.34-2821)1.

endometrial  hyperplasia(EH)/endometrial

Our findings also revealed that BMI is risk factor
for hyperplasia with atypia and carcinoma (p<0.001)
were in disagreement with Parslov M et al who
found that the BMI was not demonstrated to be an
independent risk factor in their study for endometrial
cancer but the family history (OR; 2.1), completion
of 1 term pregnancy (OR; 0.6), receiving hormone
replacement therapy for 1-5 years (OR; 1.4-7) are the

indicator of predicting endometrial carcinoma.'®

Our results also showed that diabetes mellitus
and BMI>30 kg/m? are the factors that significantly
associated with increasing the incidence of
hyperplasia with atypia and carcinoma (P=0.001

for both) and this findings are in agreement with
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Guraslan et al concerning the association of diabetes
mellitus disease with increasing the incidence of these
pathologies but in discordance with regard to the
nulliparity status, however they identified the PCOS
as arisk factor associated with these disorders but they
found when hyperplasia without atypia was excluded,
age of 45 years and older determined as a risk factor
but PCOS was not a risk factor (p = 0.02 and 0.12,
respectively)!?. The findings were in disagreement
with Wise MR et al concerning the associated risk
factors for abnormal uterine histological findings as
they found nulliparity (OR, 2.51; 95% CI, 1.25-5.05),
anemia (OR, 2.38; 95% CI, 1.25-4.56), and thickened
endometrium on ultrasound (OR, 4.04; 95% CI, 1.69-
9.65) as other variables associated with the outcome!©.
It was also against the findings of Soliman et al who
found the nulliparity is a risk factor for abnormal

uterine finding!”.

Our study revealed that abnormal findings were
higher with BMI >30 kg/m2 regardless the age group
of the patients. These results were in agreement with
Xu et al were also concluded that high BMI at all adult
ages significantly predicted complex endometrial
findings.'® But our results were in discordance with
findings of Thomas CC et al that found the increased
risk of abnormal uterine findings with women who
had BMIs of at least 35 who are younger than 45 years
at the time of last menstrual period'®.

At the best cut-off wvalue,
specificity were 75.0% and 90.79%, respectively; the
PPV and NPV were 30.0% and 98.6%, respectively.!'”
Our findings showed that the BMI not the age of the
patient is risk factor for endometrial hyperplasia and

sensitivity and

carcinoma as the results revealed significant high
odd ratio with BMI >30 (kg/m2), OR; 4.11,P<0.001.
These findings in agreement with Yamazawa et al who
were found the odd ratio (OR) of obesity (BMI>30)
was 6.66 (p = 0.001; CI 2.40-18.48) for endometrial
cancer and this ratio significantly considered as good
indicator or predictor of endometrial carcinoma.?’ It
has been concluded in their study that the body mass
index showed a positive trend for risk of endometrial

1235

carcinoma as the BMI of the woman increases the risk

of endometrial carcinoma was also increases.

Conclusions

The results of the current study confirm that
obesity is the most regardless the age of the women
is a significant risk factor for endometrial hyperplasia
with atypia and carcinoma in premenopausal patients
with abnormal uterine bleeding as we found the
patients with BMI 30 whether their age is 45-years
old or <45-year-old showed the highest risk for
endometrial hyperplasia with atypia or carcinoma
while the patients with BMI <30 whether aged
<45-years old or 45-years old had the lowest
risk for endometrial hyperplasia with atypia or
carcinoma. Diabetes mellitus also identified as a risk
factor associated with increasing the incidence of
endometrial hyperplasia with atypia and carcinoma.
BMI is independent indicator for prediction of serious
medical condition such as endometrial carcinoma in

patient with abnormal uterine bleeding
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