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Abstract: Objectives: The aim of the study was to evaluate serum leptin / adiponectin ratio as a marker for
endometrial pathologies in patients with postmenopausal bleeding. Study design: Cross section controlled study.
Patients and Methods: The study included three groups 15 patients each with postmenopausal bleeding diagnosed
by endometrial biopsy as: atrophic endometrium, endometrial hyperplasia and endometrial carcinoma. Fasting
serum leptin and adiponectin were measured by enzyme-linked immunosorbent assay. Outcome measure: Serum
leptin and adiponectin levels in the three studied groups and the value of leptin / adiponectin ratio were investigated
as a marker for endometrial pathologies. Results: Serum leptin level was significantly higher and serum adiponectin
was significantly lower in patients with endometrial hyperplasia and endometrial carcinoma compared to patients
with atrophic endometrium (P<0.00). Leptin / adiponectin ratio of >1.1 was a good test that indicated endometrial
hyperplasia and endometrial carcinoma with an accuracy of 83.3% and 90% respectively. Conclusions: Serum
leptin/adiponectin ratio may help in differentiation between atrophic and other endometrial pathologies in cases of
inconclusive endometrial thickness and when general anesthesia is risky especially in obese, hypertensive patients.
However, endometrial biopsy still remains the gold standard diagnosis for endometrial carcinoma.
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1. Introduction endometrium (Viengchareun ef al, 2002;
The dictum postmenopausal bleeding Petridou et al., 2002a).
(PMB) indicates malignancy until proved The effect of leptin on endometrial
otherwise is still valid, and the histopathology carcinogenesis is due to induction of cell growth
examination of the endometrium still remains the and stimulation of its progression (Koda et al.,
gold standard diagnosis for endometrial pathology. 2007) while adiponectin acts on suppression of cell
However, 70% - 80% will have benign diagnosis proliferation in human carcinoma cells (Petridou
so; dilatation and curettage (D&C) for all patients et al, 2002b). High leptin levels and low
is still questioned (Sousa et al., 2001). adiponectin levels were positively associated with
Usage of trans-vaginal ultrasound increased risk of endometrial cancer while high
measurement of the endometrial thickness is adiponectin levels were positively associated with
introduced to reduce operative procedure, but a reduced risk (Cust et al, 2007). The relations
controversy still exists regarding the cutoff between  obesity, adipokines levels and
measure of the endometrium which necessitate endometrial cancer have been observed by
D&C and there is considerable false negative and different authors (Cymbaluk et al, 2008;
false positive rates in the diagnosis of endometrial Ashizawa et al., 2010). However, the value of
carcinoma (EC) (Philip ef al, 2004; Shadev, serum leptin / adiponectin (L / A) ratio as marker
2007). of endometrial pathologies in patients with PMB is
Obesity is a well known risk factor for the not yet settled.
development of EC with the level of risk related to
the degree of obesity (World Cancer Research, 2. Patients and methods:
2007). Leptin is a 16-kDa, 167 amino acids and This cross-section study was performed in
adiponectin is a 30-kDa, 244 amino acids. Both the department of Obstetrics and Gynecology,
adipokines are secreted by white adipose tissue Benha Faculty of Medicine, during the period from
with their receptors mRNA are expressed in the May 2011 to September 2012. The protocol of the

thesis was approved by the local ethical committee
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and consent was taken from every patient before
enrolling in the study. Patients with PMB bleeding
were subjected to full history and general,
abdominal and pelvic examinations. The body
mass index (weight in Kg / height in M?) and the
mean arterial pressure (1/3 of the systolic pressure
+ 2/3 of the diastolic pressure) were calculated.
The patient was considered overweight if the BMI
was 25-30, obese if > 30 and hypertensive if the
MAP was > 90. Trans-vaginal ultrasound was done
and endometrial biopsy taken under general
anesthesia for histopathology examination. Three
groups of patients each 15 cases with atrophic
endometrium, endometrial  hyperplasia  and
endometrial carcinoma were included in the study.
A fasting blood sample was taken and serum
separated for estimation serum leptin (ng/ml) and
adiponectin (ng/ml) levels using specific enzyme-
linked immunosorbent assay (ELISA) method,
(immunospec, 7018 Owensmouth Ave, Suite 103,
Canoga Park, CA 91303, USA).
Statistical design:

Results were analyzed using SPSS version
20. Data were expressed as mean * standard

deviation for quantitative data, the Fisher exact (F)
test for analysis of contingency tables. The
Receiver Operator Characteristic (ROC) curve was
used to evaluate serum L / A ratio as a test for the
differentiation between atrophic and hyperplastic
and malignant endometrium. An area under the
ROC curve from 0.9 — 1 represents an excellent
test, from 0.8 — 0.9 a good test, from 0.7 — 0.8 a
fair test, from 0.6 — 0.7 a poor test and from 0.5 —
0.6 a fail test. Validity of the test at a certain cutoff
point was represented by the sensitivity,
specificity, positive and negative predictive values
and accuracy. Result was considered significant at
a P value of <0.05.

3. Results:

Table 1 shows significant higher body mass index,
mean arterial pressure, serum leptin level, leptin /
adiponectin ratio, and significant lower serum
adiponectin level in patients with endometrial
hyperplasia and endometrial carcinoma compared
to patients with atrophic endometrium (P<0.019-
0.00).

Table 1: Demographic data and serum levels in the study groups

Atrophic Hyperplasia Carcinoma F P
Age 60.1+£7.5 60.8 £ 6.6 61.10+7.90 0.08 0.910
Parity 29+1.2 25+0.7 290+1.0 0.84 0.430
BMI 24.0+£3.2 27.3+£3.8 28.10 £4.8 433 0.019
MAP 94.2+6.1 111.3+80 115.0+10.0 27.56 0.001
Leptin 153+74 24.7+70 25.0 £4.46 27.15 0.00*
Adiponectin 24.4+4.7 15.1+34 16.5+2.6 32.77 0.00%*
L / A ratio 0.6 +0.16 1.51+04 1.79+0.5 40.70 0.00*

BMI: Body mass index; MAP: Mean arterial pressure; L/A: leptin/adiponectin; *highly significant
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Figure (1) shows that serum leptin/adiponectin ratio was a good test for diagnosis of endometrial hyperplasia (AUC #

95% CI = 0.878) and endometrial carcinoma (AUC # 95% CI = 0.916).

endometrial carcinoma
endometrial hyperplasia

Test Result Variables
AUC Std. Error Asymptotic Sig Asymptotic 95% CI
Lower bound Upper bound
Hyperplasia 0.87 0.066 0.000 0.748 1.008
Carcinoma 0.91 0.057 0.000 0.804 1.027

AUC: area under curve; Std error: standard error; CI: Confidence interval
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Table 2 shows significant positive
correlation between serum leptin level and body
mass index and mean arterial pressure (P<0.01-
<0.001) and significant negative correlation
between serum adiponectin level and body mass
index (P<0.001)

Table 3 shows that serum leptin / adiponectin ratio
>1.1 was 83.3% and 90% accurate in the in the

Table 2: Correlation between serum leptin and
serum adiponectin levels and BMI and MAP

BMI MAP
r p r P
Leptin +ve 0.38 0.01 +ve 0.41 0.001
Adiponectin -ve 0.41 0.001 +ve 0.22 0.30

BMI: Body mass index; MAP: Mean arterial pressure

diagnosis of endometrial hyperplasia and

endometrial carcinoma respectively.

Table 3: Performance of serum leptin / adiponectin ratio in the diagnosis of endometrial hyperplasia

and endometrial carcinoma

Ratio Hyperplasia Sensitivity Specificity Predictive value Accuracy
+ve -ve +ve -ve

;i 132 123 80.0% 86.7% 85.7 81.3 83.3

Ratio Carcinoma Sensitivity Specificity Predictive value Accuracy
+ve -ve +ve -ve

>1.1 14 2

<11 1 13 93.3% 86.7% 87.5% 92.9% 90.0%

4. Discussion:

Obesity is a risk factor for postmenopausal
endometrial cancer. Elevated estrogen levels are
thought to be a growth factor associated with this
relationship, however, there is increasing evidences
that the adipokines: leptin and adiponectin,
produced in adipose tissue, impact several obesity-
related cancers (Ashizawa ef al., 2010).

In the present study, patients with
endometrial hyperplasia and endometrial carcinoma
were overweight and had significant higher BMI
(P<0.019) compared to patients with atrophic
endometrium. This result agrees with other studies
that reported an association between elevated BMI
and an increased risk of endometrial hyperplasia
and endometrial carcinoma (Reeves et al., 2007;
Viola et al., 2008; Heller et al., 2011). Excess body
weight may influence cancer risk because of
elevated levels of insulin-like growth factor 1,
insulin, and sex steroid hormone especially estrogen
which can promote the growth of cancer cells
(World Cancer Research, 2007). Also, obesity has
been described as a state of low grade chronic
inflammation and that rise of pro-inflammatory
response factors like tumor necrosis factor alpha,
interleukin-6 and C-reactive protein can promote
cancer cells (Booth et al., 2006).

In the present study patients with
hyperplasia and carcinoma were hypertensive and
had significant higher MAP (P<0.001) compared to
patients with atrophic endometrium. This result
agrees with that previously reported of increased
risk of endometrial hyperplasia with aging, diabetes
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mellitus, hypertension and estrogen replacement
therapy (Nazari et al., 2006).

In the present study patients with
hyperplasia and cancer had significant higher serum
leptin level compared to patients with atrophic
endometrium (P<0.00), and there was a significant
positive correlation between leptin level and BMI
and MAP (P<0.01 — 0.001). This result agrees with
that reported in other studies of the positive
association between circulating leptin level, obesity
and endometrial cancer (Petridou et al, 2002a;
Cymbaluk et al, 2008; Ospino et al, 2010).
Leptin receptors (Ob-R) mRNA are expressed in
the endometrium and its carcinogenic effect is due
to leptin-induced cell growth and invasiveness of
cancer cells and the autocrine effect of leptin that
stimulate endometrial cancer progression (Koda et
al., 2007).

Sousa et al, (2001) found circulating
leptin level was significantly higher in endometrial
cancer patients than in normal control, however this
association was not observed after BMI
normalization and the authors reported that Ob-R1
and Ob-R6 are expressed in both cancer and non-
cancer endometrium and that the abundance of Ob-
R1 was similar in cancer and normal tissues, but
levels of Ob-R6 were significantly decreased in
malignant cells, suggesting that loss of Ob-R6 in
endometrial cancer might contribute to malignant
progression (Yuan et al., 2004). The significant
positive correlation between serum leptin level and
MAP reported in the present study was also
observed by other authors who concluded that in
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postmenopausal women increased leptin level may
play an important role in the pathogenesis of
hypertension independent of BMI (Olszanecka et

al., 2010).
In the present study patients with
endometrial hyperplasia and carcinoma had

significant lower serum adiponectin level compared
to patients with atrophic endometrium (P<0.00),
and there was a significant negative correlation
between adiponectin level and BMI (P<0.001) and
no correlation was found with MAP. These results
agree with other studies that found an inverse
association between endometrial cancer risk and
plasma adiponectin levels (Petridou et al., 2002b,
Dal Maso et al, 2004; Rzepka-Gorska et al,
2008) and that adiponectin level was negatively
correlated with BMI (Milewicz et al., 2010).

In another study, significant negative
correlation was found between adiponectin/ BMI
and MAP pressure in pre-menopausal healthy
asymptomatic but not in postmenopausal women. In
the present study patients with hyperplasia and
carcinoma had significant higher L/A ratio
compared to patients with atrophic endometrium
(Kotani et al., 2005). The ROC curve showed that
a ratio of > 1.1 was 80% sensitive, 86.7% specific
and 83.3% accurate in diagnosis of endometrial
hyperplasia and 93.3%, 86.7% and 90% for
diagnosis of endometrial carcinoma. This result was
reported in a previous study that found significant
higher L / A ratio to be independently associated
with an increased risk of endometrial cancer
development (Ashizawa et al., 2010).

Conclusions:

Serum leptin / adiponectin ratio may help
in differentiation between atrophic and other
endometrial pathologies in cases of inconclusive
endometrial thickness and when general anesthesia
is risky especially in obese, hypertensive patients.
However, endometrial biopsy still remains the gold
standard diagnosis for endometrial carcinoma.

Acknowledgment:

This study is derived from the MSc thesis
of Dr/ Ahmed Ezz El Arab, Resident of Obstetrics
and Gynecology, Mit Ghamer General Hospital,
Ministry of Health, Egypt. The authors thank Prof.
Dr/ Hosnia Ragab, Department of Community
Medicine, Faculty of Medicine, Zagazig University,
Egypt for performing the statistical analysis.

272

Correspondence Author:

Prof. Mohamed Abdel Razik.

Department of Obstetrics and Gynecology, Benha
Faculty of Medicine, Egypt,

Email: Prof. mohamadabdelrazik@hotmail.com

References:

1- Ashizawa N, Yahata T, Quan J, Adachi S,
Yoshihara K, Tanaka K. Serum leptin -
adiponectin ratio and endometrial cancer risk in
postmenopausal female subjects. Gynecol
Oncol 2010; 119: 65-9.

Booth M, Okely T, Denney-Wilson E, Hardy L,
Yang B, Dobbin T. NSW Schools Physical
Activity and Nutrition Survey (SPANS) 2004:
Summary report. NSW Department of Health,
2006.

Cust AE, Kaaks R, Friedenreich C, Bonnet F,
Laville M, Lukanova A, Rinaldi S, et al
Plasma adiponectin levels and endometrial
cancer risk in pre- and postmenopausal women.
J Clin Endocrinol Metab. 2007; 92: 255-63.
Cymbaluk A, Chudecka-Gtaz A, Rzepka-
Gorska I. Leptin levels in serum depending on
Body Mass Index in patients with endometrial
hyperplasia and cancer. Eur J Obstet Gynecol
Reprod Biol. 2008; 136:74-7.

Dal Maso L, Augustin LS, Karalis A, Talamini
R, Franceschi S, Trichopoulos D, Mantozoros
CS, La Vecchia C. Circulating adiponectin and
endometrial cancer risk. J Clin Endocrinol
Metab. 2004; 89: 1160-3.

Heller DS, Mosquera C, Goldsmith LT,
Cracchiolo B. Body mass index of patients with
endometrial  hyperplasia:  comparison to
patients with proliferative endometrium and
abnormal bleeding. J Reprod Med. 2011; 56:
110-2.

Koda M, Sulkowska M, Wincewicz A,
Kanczuga-Koda L, Musiatowicz B, Szymanska
M, Sulkowski S. Expression of leptin, leptin
receptor and hypoxia-inducable factor lalpha in
human endometrial cancer. Ann N 'Y Acad Sci.
2007; 1095: 90-8.

Kotani K, Sakane N, Saiga K, Kurozawa Y.
Leptin:adiponectin ratio as an atherosclerotic
index in patients with type 2 diabetes:
relationship of the index to carotid intima-
media thickness. Diabetologia. 2005; 48: 2684-
6.

Milewicz A, Jedrzejuk D, Dunajska K, Lwow
F. Waist circumference and serum adiponectin



Journal of American Science 2013;9(3)

http://www.jofamericanscience.org

10-

11

12-

13

14

15-

16-

levels in obese and non-obese postmenopausal
women. Maturitas. 2010; 65: 272-5.

Nazari T, Eazad Yar SB. Survey of endometrial
hyperplasia frequency and it's risk factors in
40-60 years old patients who referred to
Yahyanezhad hospital in Babol (2000-2003)
JBUMS 2006; 13: 9-15

Olszanecka A, Aneta Posnik-Urbanska, Kalina
Kawecka-Jaszcz, Danuta Czarnecka, Danuta
Fedak. Adipocytokines and blood pressure,
lipids and glucose metabolism in hypertensive
perimenopausal women. Kardio Pol. 2010; 68,
7: 753-60.

Ospino BY, Diaz N, Meertens L, Naddaf G,
Solano L, Fernandez M, Flores A, Gonzalez M.
Relation between leptin serum with weight and
body fat distribution in postmenopausal
women. Nutr Hosp. 2010; 25: 80-4

Petridou E, Mantzoros C, Dessypris N,
Koukoulomatis P, Addy C, Voulgaris Z,
Chrousos G, Trichopoulos D. Plasma
adiponectin  concentration in relation to
endometrial cancer: a case-control study in
Greece. J Clin Endocrinol Metab. 2002a; 88:
993-7.

Petridou E, Belechri M, Dessypris N,
Koukoulomatis P, Diakomanolis E, Spanos E,
Trichopoulos D. Leptin and body mass index in
relation to endometrial cancer risk. Ann Nutr
Metab. 2002b; 46: 147-51

Philip H, Dacosta V, Fletcher H, Kulkarni S,
Reid M. Correlation between transvaginal
ultrasound measured endometrial thickness and
histopathological findings in Afro-Caribbean
Jamaican women with  postmenopausal
bleeding. J Obstet Gynecol. 2004; 24: 568-72.
Reeves GK, Pirie K, Beral V, Green J, Spencer
E, Bull D, Million Women Study

1/28/2013

273

17-

18-

19-

20-

21-

23-

Collaboration. Cancer incidence and mortality
in relation to body mass index in the Million
Women Study: Cohort study. BMJ 2007;
335(7630): 1134.

Rzepka-Gorska I, Bender R, Cymbaluk-Ploska
A, Chudecka-Glaz A. Serum adiponectin in
relation to endometrial cancer and endometrial
hyperplasia wit atypia in obese women. Eur J
Gyaecol Oncol. 2008; 29: 594-7

Shadev A. Imaging the endometrium in
postmenopausal bleeding. BMJ. 2007; 334:
635-6.

Sousa R, Silvestre M, Almeida ¢ Sousa L,
Falcao F, Dias I, Silva T, De Oliveira C,
Oliveira HM: Transvaginal ultrasonography
and hysteroscopy in postmenopausal bleeding:
a prospective study. Acta Obstet Gynecol
Scand. 2001; 80: 856-62.

The World Cancer Research Fund and
American Institute for Cancer Research. Food,
nutrition, physical activity and prevention of
cancer: a global perspective. Washington DC:
AICR. 2007.

Viengchareun S, Zennaro MC, Pascual-Le
Tallec L, Lombes M. Brown adipocytes are
novel sites of expression and regulation of
adiponectin and resistin. FEBS Lett. 2002; 532:
345-350

Viola AS, Gouveia D, Andrade L, Aldrighi JM,
Bahamondes L. Prevalence of endometrial
cancer and hyperplasia in non-symptomatic
overweight and obese women. Aust N Z J
Obstet Gynaecol. 2008; 48: 207-13

Yuan SS, Tsai KB, Chung YF, Chan TF, Yeh
YT, Tsai LY, Su JH. Aberrant expression and
possible involvement of leptin receptors in
endometrial cancer. Gynecol Oncol. 2004; 92:
769-75.



