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Leptin expression in stromal cells of endometrial  
carcinomas is associated with advanced  
stage and disease recurrence 
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Abstract: This study investigates the relation between leptin expression and the clinicopathological parameters in 
endometrial carcinomas. Seventy-one cases of previously diagnosed endometrial carcinoma (including 59 endo-
metrioid adenocarcinomas, 9 serous carcinomas, 1 clear cell adenocarcinoma, and 2 malignant mixed Mullerian 
tumors) and 30 tissue samples of non-cancerous endometrium (including 16 proliferative endometrium, 10 secretory 
endometrium and 4 endometrial polyps) were employed for leptin detection using tissue microarrays and immunos-
taining. A total number of 48 (67.6%) cases were positive for leptin immunostaining. Brown granular cytoplasmic 
expression of leptin was detected in almost 68% of endometrioid adenocarcinomas, 66.7% serous carcinomas. 
Twenty-one (70%) control cases showed granular cytoplasmic expression. Positive leptin immunostaining was found 
more frequent in transformed epithelial cells and stromal cells of endometrioid adenocarcinomas and serous car-
cinomas respectively, showing significant statistical association (P-value = 0.005). Tumor stage is also significantly 
associated with cell type leptin immunoreactivity (P-value = 0.007), a considerable fraction of stage II is associated 
with leptin immunostaining of transformed epithelium whereas leptin immunoreactivity in endometrial stromal cells 
is more frequent in stage III. Disease recurrence rate is significantly higher in patients whom endometrial stromal 
cells are positive for leptin immunostaining (P-value = 0.000). Poor survival status (death) is also significantly asso-
ciated with a group of patients whom endometrial stromal cells showed positive leptin immunoreactivity (P-value = 
0.000). Our results confirm the diagnostic and prognostic values of leptin in supporting the diagnosis and prognosis 
of endometrial carcinomas. These preliminary findings recommend that leptin may be a valuable marker for predict-
ing histotype, stage, recurrence and poor prognosis in endometrial carcinoma.
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Introduction

Endometrial carcinomas are common aggres-
sive malignant neoplasms of the female repro-
ductive organs [1]. There are considerable dif-
ferences between the main histological types 
of endometrial carcinomas regarding a group of 
factors that may influence patient treatment 
such as prognosis, pattern of recurrence, and 
chemotherapeutic response [2-4]. Therefore, 
distinction between endometrial carcinoma 
histotypes is necessary. Thus, an immunohisto-
chemical marker for differentiating histotypes 

of endometrial carcinomas and its prognosis is 
certain to be valuable.

Leptin is a 167 amino acids protein that is 
encoded by the Obese (Ob) gene. Although it 
has been produced originally in white adipose 
tissue, other tissues have appeared to express 
leptin such as the placenta, ovaries, liver, stom-
ach, skeletal muscles and pituitary gland [5-7]. 
It is now believed to have multiple functions 
and considered a member of adipokines, which 
play a significant role in lipogenesis, metabo-
lism, inflammatory process, glucose homeosta-
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sis, reproduction, tissue remodeling, bone for-
mation, immune response, and neoangiogene-
sis [8-12]. Many studies have reported that 
leptin promotes tumor cells proliferation, inva-
sion, migration, and inhibit apoptosis via sev-
eral routes [11, 13-18]. Other studies have 
investigated leptin role in several tumors devel-
opment risk including endometrial cancer, but 
the findings are controversial [19-22]. Certainly 
undoubted evidence is desirable to clarify 
leptin’s precise role in the development and 
progression of endometrial carcinomas be- 
cause recognition of the association between 
leptin and endometrial tumors can enhance 
our perception of endometrial carcinogenesis 
and help developing treatment and preventive 
plans. Therefore, the current study describes 
the immunohistochemical phenotype of leptin 

in endometrial tumors, examines the relation 
between the expression pattern of leptin and 
the clinicopathological parameters and follow-
up data of these tumors.

Material and methods

Seventy-one paraffin blocks of previously diag-
nosed endometrial carcinoma were retrieved 
from the archives of Pathology Department at 
King Abdulaziz University, Jeddah, Saudi Arabia. 
Thirty samples of endometrial tissue from benign 
conditions were also recruited as a control 
group. These cases covered the period from 
January 2001 to December 2012. Four micron 
thickness sections were sliced from paraffin 
blocks, then stained with hematoxylin and 
eosin for tumors histopathological characteris-

Table 1. Clinicopathological characteristics of endometrial carcinoma patients

Clinicopathological parameters

Leptin immunostaining

P-ValueNegative stain
Cases with positive 
stain in epithelial 

cells only

Cases with positive 
stain in stromal 

and epithelial cells
Count % Count % Count %

Age in Years < 40 1 20.0% 3 60.0% 1 20.0% 0.487
40-49 5 25.0% 8 40.0% 7 35.0%
50-59 10 41.7% 8 33.3% 6 25.0%
60-69 4 26.7% 6 40.0% 5 33.3%
≥ 70 3 42.9% 3 42.9% 1 14.3%

Histotype Endometrioid adenocarcinoma 19 32.2% 27 45.8% 13 22.0% 0.005
Serous carcinoma 3 33.3% 0 0.0% 6 66.7%
Clear cell carcinoma 0 0.0% 1 100.0% 0 0.0%
MMMT 1 50.0% 0 0.0% 1 50.0%

Grade I 13 32.5% 19 47.5% 8 20.0% 0.259
II 8 34.8% 8 34.8% 7 30.4%
III 1 16.7% 1 16.7% 4 66.7%
Ungraded 1 50.0% 0 0.0% 1 50.0%

Stage I 12 30.8% 20 51.3% 7 17.9% 0.007
II 2 40.0% 3 60.0% 0 0.0%
III 2 22.2% 0 0.0% 7 77.8%
IV 2 66.7% 0 0.0% 1 33.3%
Unstaged 5 33.3% 5 33.3% 5 33.3%

Differentiation W 13 31.7% 20 48.8% 8 19.5% 0.155
M 8 40.0% 6 30.0% 6 30.0%
P 1 12.5% 2 25.0% 5 62.5%
NA 1 50.0% 0 0.0% 1 50.0%

Recurrence No 19 33.9% 28 50.0% 9 16.1% 0.000
Yes 4 26.7% 0 0.0% 11 73.3%

Alive No 7 41.2% 0 0.0% 10 58.8% 0.000
Yes 16 29.6% 28 51.9% 10 18.5%
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tics evaluations, grading, and staging. Patient’s 
clinical data (age, type of carcinoma, size, 
grade and stage of carcinoma) were extract-
ed from the patient’s medical records and list-
ed in Table 1. Control cases were chosen from 
individuals who were curetted for non-cancer-
ous conditions comprising 16 proliferative 
endometrium, 10 secretory endometrium and 
4 endometrial polyps. The mean age of control 
group was 35.6 years, ranging from 22 to 50 
years. All recruited tissue blocks of both benign 
and malignant conditions were used for tissue 
microarray construction in the present study. 
Biomedical Ethical Committee at King Abdulaziz 
University has approved the present study. 

Tissue microarray construction

Seventy-one primary endometrial carcinomas 
and 30 non-cancerous endometrial tissue sam-
ples were used for tissue microarray construc-
tion (TMA) as described by Al-Maghrabi and 
coworkers [23]. Blocks of TMA were cut into 
4-micron thickness sections and placed on 
aminosilane coated slides to be used later in 
immunohistochemistry.

Immunohistochemistry staining protocol 

Immunohistochemical staining of endometrial 
carcinoma samples, using Ob (A-20) rabbit 
polyclonal antibody (1:100 dilution; product 
code: sc-842, Santa Cruz Biotechnology, INC, 
Dallas, USA), was performed by Multimer tech-

nology: ultraViewTM DAB procedure following 
manufacturer’s kit instructions (catalog num-
ber: 760-500; Ventana Medical Systems Inc., 
Arizona, USA). Immunohistochemistry proce-
dure was conducted using Ventana BenchMark 
ULTRA automatic immunostainer (Ventana 
Medical Systems Inc., Arizona, USA). Tris-
buffered saline replaced the primary antibody 
in a negative control slide. Placenta tissue sec-
tion was incorporated as positive internal con-
trol. Slides were considered positive when 
granular brown staining was revealed in the 
cytoplasm of tumor cells. Leptin immunostain-
ing was scored for intensity of stain by two 
pathologists using the scoring system of 
Al-Maghrabi et al., i.e. weak staining +1, moder-
ate +2, and strong +3 [23]. 

Statistical analysis

Data was statistically analysed using IBM-SPSS 
version 21. Fisher’s exact test is applied to 
explore the association of leptin immunostain-
ing with various clinicopathological variables. 
Kaplan-Meier survival curves were used to plot 
the survival distribution and Log Rank (Mantel-
Cox) test is applied to test for equality of sur-
vival distributions for the different categories of 
immunostaining. P-value < 0.05 is the statisti-
cal significance level.

Results

Seventy-one endometrial neoplastic cases 
were revised. Clinicopathological parameters 

Figure 1. Granular cytoplasmic leptin expression pattern in endometrial tumors. A. Negative stained endometrial 
adenocarcinoma (40 ×); B. Strong positive stained normal endometrial tissue (20 ×); C. Strong positive staining in 
epithelial cells of endometrioid adenocarcinoma (40 ×); D. Moderate positive staining in epithelial cells of endome-
trioid adenocarcinoma (40 ×). E. Strong positive staining in stromal cells and weak/absence in epithelial cells of 
endometrioid adenocarcinoma; F. Strong positive staining in the apex of epithelial cells of endometrioid adenocar-
cinoma; G. Strong positive staining in stromal and epithelial cells of serous carcinoma.
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of these tumors have been presented in Table 
1. The most common type was endometrioid 
adenocarcinoma and less frequently, papillary 
serous adenocarcinoma, malignant mixed 
Mullerian tumors (MMMT) and clear cell carci-
noma (Table 1). The median age of these cases 
was 55 years (ranging 26-86 yrs). FIGO histo-
logical classification was used for grading 
endometrial tumors, taking into consideration 
that the presence of notable nuclear atypia 
increases the glandular grade by one. Only 50 
endometrial tumors have been found to be 
staged using FIGO staging system. The whole 
number of mortalities in the full panel of cases 
was 17 (23.9%). Tumor recurrences were seen 
in 15 (21.1%) cases (Table 1), 10 of these 
patients are deceased because of their tumor, 
and the remaining 5 patients were still alive at 
the latest follow-up.

Positive granular cytoplasmic expression of 
leptin was detected in 48 (67.6%) cases of 
endometrial tumors which include 40 endome-
trioid adenocarcinomas (Figure 1) of which 27 
(45.8%) cases showed moderate to strong pos-
itive immunostaining in epithelial cells only and 
13 (22%) cases strong stain in endometrial 
stromal cells and weak or absence stain in epi-
thelial cells. Six (66.7%) cases of papillary 

Twenty-one control cases (11 proliferative 
endometrium, 8 cases of secretory, and 2 pol-
yps) representing 70% of the control group 
showed strong immunostaining. No statistical 
difference in leptin expression was observed 
between tumor cases and control group. 

Histotype of an endometrial tumor has been 
found to be significantly associated with the 
pattern of leptin expression (P-value = 0.005), 
i.e., a large proportion of endometrioid adeno-
carcinomas is associated with leptin immunos-
taining when it is expressed in epithelial cells 
only while the large proportion of serous carci-
noma is associated with leptin immunoreactiv-
ity in endometrial stromal cells. Tumor stage is 
also significantly associated with cell type 
leptin immunostaining (P-value = 0.007), a con-
siderable fraction of stage II is higher in epithe-
lial leptin immunostaining whereas leptin 
immunoreactivity in endometrial stromal cells 
is more frequent in stage III (Table 1). Disease 
recurrence rate is significantly higher in patients 
whom endometrial stromal cells are positive for 
leptin immunostaining (P-value = 0.000). Poor 
survival status (death) is also significantly asso-
ciated with a group of patients whom endome-
trial stromal cells showed positive leptin immu-
noreactivity (P-value = 0.000) (Table 1). The 

Figure 2. Kaplan Meier survival curves by pattern of leptin immunostaining 
shows significantly poor survival behavior associated with stromal immunos-
taining in endometrial carcinoma.

serous carcinomas and one 
case of MMMT have been 
found strongly positive for 
leptin immunostaining in end- 
ometrial stromal cells and epi-
thelial cells (Figure 1). The 
only case of clear cell carcino-
ma in this study showed posi-
tive immunostaining in epithe-
lial cells (Table 1). There was 
considerable heterogeneity of 
leptin immunostaining betw- 
een endometrial tumors in 
respect of the number of posi-
tively stained cells and pat-
tern of staining. For example, 
some cases showed apical 
cytoplasmic staining, some 
cases showed staining in the 
whole cytoplasm, and other 
cases showed perinuclear sta- 
ining. In addition, the immu-
nostaining was selective for 
certain tumor glands and cells 
in some cases. 
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result of log-rank (Mantel-Cox) test for equality 
of survival distributions for the different pattern 
of leptin immunostaining showed significant 
different survival distribution (P-Value = 0.002). 
Figure 2 shows significantly poor survival 
behavior with leptin immunostaining in endo-
metrial stromal cells so it can be said that leptin 
immunostaining in endometrial stromal cells is 
positively related to poor survival.

Discussion

In Saudi Arabia, malignant neoplasms of endo-
metrium rated sixth amongst the female popu-
lation in 2010. The most common type is endo-
metrial endometrioid adenocarcinoma account-
ing for more than 70%, and less frequently, 
serous carcinoma, clear cell adenocarcinoma, 
endometrial stromal sarcoma, adenocarcino-
ma with mixed subtypes, and others [Cancer 
Incidence Report Saudi Arabia 2012, Sau- 
di Cancer Registry. http://www.chs.gov.sa/Ar/
Health-Records/CancerRegistry/Pages/Cancer 
Registry Records. asp]. A vigorous marker that 
differentiates between these histological types 
of endometrial carcinomas is probably to be 
valuable and helpful in deciding the best man-
agement plan. Therefore, the current paper 
investigated the expression phenotype of leptin 
in endometrial carcinomas and its diagnostic 
and prognostic capacities in endometrial malig-
nancies of the tested Saudi female population. 

Many studies have implicated leptin phenotype 
in various steps of malignancy such as cell pro-
liferation, migration, invasion, metastasis, recu- 
rrence and treatment response in several 
organs including liver [14], lung [24], stomach 
[17], thyroid [25], breast [16], colon [26], larynx 
[27], and esophagus [28]. In respect of the role 
of leptin in the development and progression of 
endometrial carcinoma, many studies demon-
strated a direct role for leptin in endometrial 
cancer growth and invasion [11, 13, 18, 29-31]. 
Even more, several studies reported evidence 
that high serum level of leptin is associated 
with increased risk of endometrial cancer and 
is considered an independent risk factor [22, 
32, 33].

In the present study, the frequency of leptin 
expression of the 30 controls (70%), which was 
observed only in the cytoplasm of glandular 
epithelium, is in accordance with the findings of 
Koda and colleagues [34] who reported posi-

tive leptin immunostaining in 68% of normal 
endometrium, and Ozler and associates [35] 
who found positive leptin expression in di- 
fferent phases of the human endometrium  
by using immunohistochemistry staining. In 
respect of endometrial carcinomas in this 
study, leptin immunoreactivity was similarly fre-
quent in carcinomas (67%) compared with non-
cancerous endometrium. However, our results 
are in line with those of Wincewicz and cowork-
ers [36] and Koda and colleagues [34], who 
found positive leptin immunostaining in 60% 
and 56.7% of endometrial carcinomas respe- 
ctively. 

The present study is the first to report that the 
pattern of leptin expression is significantly 
associated with histotype, stage, recurrence 
and poor outcomes (death) of endometrial car-
cinomas, whereas other studies did not find 
similar association in endometrial carcinomas 
[34, 36]. However, our findings are consistent 
with many other studies which have reported 
that leptin expression was associated with one 
or more of the clinicopathological parameters 
such as higher clinical stage, invasion, metas-
tasis, recurrence, chemo-resistance and poor 
prognostic outcomes in laryngeal squamous 
cell carcinoma [27], esophageal squamous cell 
carcinoma [28], gastric cancer [37], non-small-
cell lung cancer [24], and papillary thyroid carci-
noma [25].

The variations between the present study and 
previous studies could be explained by proce-
dures sensitivity, populations’ diversity, cell 
type leptin expression and variances in sample 
size. The current study and other related 
reports which made an effort to assess the 
diagnostic and prognostic use of leptin immu-
nostaining in endometrial carcinomas had few 
limitations such as the comparatively small 
sample size involved in these studies and the 
semi-quantitative interpretation of immunos-
taining. However, greater inclusive studies are 
undoubtedly of great value for estimating the 
diagnostic and prognostic values of leptin 
immunostaining in endometrial malignancy. 

The results of our study confirm the diagnostic 
and prognostic values of leptin in supporting 
the diagnosis and prognosis of endometrial 
carcinomas. These preliminary findings recom-
mend that leptin may be a valuable marker for 
predicting histotype, stage, recurrence and 
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poor prognosis in endometrial carcinoma. The 
correlation of leptin with several clinicopatho-
logical parameters suggests the involvement of 
this molecule in endometrial tumor progre- 
ssion.
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