International Journal of Reproduction, Contraception, Obstetrics and Gynecology
Ahmed ZM et al. Int J Reprod Contracept Obstet Gynecol. 2017 Jan;6(1):38-43

WWW.ijrcog.org

pISSN 2320-1770 | elSSN 2320-1789

DOI: http://dx.doi.org/10.18203/2320-1770.ijrcog20164631

Original Research Article

Comparative study between serum level of hepatocyte growth factor
and CA-125 in patients with suspicious malignant adnexal masses

Ziad Mansour Ahmed*, Helmy Helmy Abdel Satar*, Moyassar Ahmed Zaki?,
Hassan Mansour Hassan'

!Department of Obstetrics and Gynaecology, Faculty of Medicine, Alexandria University, Egypt
*Department of Chemical Pathology, Faculty of Medicine, Alexandria University, Egypt

Received: 08 December 2016
Accepted: 13 December 2016

*Correspondence:
Dr. Ziad Mansour Ahmed,
E-mail: ziad.mansour87@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Hepatocyte growth factor has been described to be increased in different cancers. The aim of the
present study is to evaluate as a screening marker the serum level of Hepatocyte growth factor among suspicious
adnexal masses as compared to serum levels of CA125.

Methods: The present study included 80 female patients who are admitted to the Gynecology unit in Elshatby
Maternity University Hospital divided into two groups. Forty patients with benign gynecological conditions (control
group) and 40 patients with suspicious malignant adnexal masses (cases group). Preoperative blood samples were
withdrawn from all patients of both cases and control group to assess the level of serum hepatocyte growth factor
(HGF) and serum cancer antigen 125 (CA 125). Both were quantified using ELISA technique.

Results: Out of the 40 cases with suspicious malignant adnexal masses, 35 had ovarian cancer while five only were
borderline. Patients with ovarian carcinomas had significantly higher preoperative HGF and CA 125 serum levels
than patients with borderline pathology. Patients with borderline tumors had a significantly higher serum HGF and
CA 125 levels than patients with benign gynecological conditions in control group.

Conclusions: HGF in serum was elevated in 71% of patients with suspicious malignant adnexal masses proved to be
ovarian cancer by histopathology using a quantitative ELISA. HGF can be used as a screening tool for ovarian cancer.
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INTRODUCTION

Ovarian cancer is the seventh most common cancer in
women worldwide.* The epidemiology of ovarian cancer is
multifactorial with hormonal, genetic, environmental factors
related directly or indirectly to carcinogenesis. Early stages
of ovarian cancer (I/1l) are difficult to diagnose because
most symptoms are vague, it is infrequently diagnosed until
it spreads and advances to later stages (I11/IV).? CA125 is
not recognized as a sensitive test for early ovarian cancer,
with a reported sensitivity of 50% in early-stage disease.’
There has been a considerable effort in the research,
development and improvement of novel biomarkers
applicable to the diagnosis and management of epithelial
ovarian cancer.*®

Hepatocyte growth factor (HGF) is a multifunctional
growth factor, mainly produced by mesenchymal-derived
cells.”*® Within the ovary, HGF controls several key
functions which collectively organize the growth and
differentiation of ovarian follicles; these include cell
growth, steroidogenesis, and apoptosis within theca cells
and/or granulosa cells."* Activation of the HGF/c-Met
signaling pathway may lead to proliferation, enhanced
cell motility, and angiogenesis. High levels of HGF and
c-Met have been found in several human cancers.***" C-
Met is expressed in normal ovarian surface epithelium.®
Its also over-expressed in ovarian cancer.**?

The aim of the present study is to evaluate as a screening

marker the serum level of Hepatocyte growth factor
among suspicious adnexal masses as compared to serum
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levels of CA125.The ultimate goal of this study is to test
that if serum hepatocyte growth factor can be used as a
screening tool for ovarian cancer.

METHODS

This is a randomized prospective study. Eligible for the
study were 80 female patients, 40 of which were
diagnosed with a suspicious malignant adnexal mass
appointed for laparotomy at Gynec Oncology unit at
Elshatby Maternity Hospital, University of Alexandria,
Egypt and 40 patients with benign gynecological
conditions. We were able to collect preoperative blood
samples from all 80 patients in the period from October
2015 till July 2016. Informed consent was obtained from
all participants. Patients files were reviewed to obtain
data regarding age at diagnosis, menstrual status, medical
and surgical history, ultrasound and computed
tomography findings, histology, and stage of the disease.
All patients were surgically staged according to the
International Federation of Gynecology and Obstetrics
(FIGO) staging system. Furthermore, all histologic slides
were reviewed by Pathology department in Faculty of
Medicine, University of Alexandria.

Serum analysis

All serum samples were collected preoperatively. CA 125
was analyzed using chemiluminometric immunoassays on
the Adiva Centaur XP immunoassay analyzer. The serum
levels of HGF were quantified using a commercially
available enzyme immunoassay according to the
manufacturer’s instructions (Quantikine R&D Systems, Inc.
Minneapolis, MN 55413, USA).The analyses were
performed according to the manufacturer's instructions.

Statistical analysis of the data

Data were fed to the computer using IBM SPSS software
package version 20.0.

Qualitative data were described using number and
percent. Comparison between different groups regarding
categorical variables was tested using Chi-square test.

Quantitative data were described using mean and
standard deviation for normally distributed data.

For normally distributed data, comparison between two
independent population was done using independent
t-test while more than two population were analysed F-
test (ANOVA) to be used. For abnormally distributed
data, Mann Whitney test (U-test) was used.

Receiver operating characteristic curve (ROC)

It is generated by plotting sensitivity (TP) on Y axis
versus 1-specificity (FP) on X axis at different cut off
values. The area under the ROC curve denotes the
diagnostic performance of the test. Area more than 50%
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gives acceptable performance and area about 100% is the
best performance for the test. The ROC curve allows also
a comparison of performance between two tests.

Significance test results are quoted as two-tailed
probabilities. Significance of the obtained results was
judged at the 5% level.

RESULTS
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Figure 1: Comparison between two studied groups
regarding age.
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Figure 2: Comparison between two studied groups
regarding menstrual status.

The patients were diagnosed with malignant epithelial
tumors, borderline tumors and benign gynecological
pathologies. The case groups were 40 patients including
all suspicious malignant masses and control group were
40 cases with benign gynecological conditions.
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Figure 3: Pathological finding in the cases group.

In this study, the mean age in cases was 60.5+12.06 while in
control it was 46.33+6.94.There was 38 (95%) patients in
premenopausal status in control group while patients in
postmenopausal status were only 2 (5.0%) and in cases, the
group was 13 (32.5%) and 27 (67.5%) in premenopausal and
postmenopausal status respectively. There was the
significant statistical difference between the two studied
groups regarding age and menstrual history (P <0.05).

Regarding imaging modalities used in this study, we
found that there was a significant increase in detection of
ascitis in patients using CT scan (55%) compared to U/S
(32%).
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Figure 4: Distribution of studied cases (malignant)
regarding stage.

Histopathological findings in the cases group

As regard histopathological finding, the most frequent
was serous cystadenocarinoma (42.5%) and mucinous
cystadenocarinoma (35%) followed by endometrioid
adneocarinoma (10%).

Regards the staging of the malignant cases in the present
study, 5 (14.3%) cases were stage | (la, Ib, Ic were 2.9%,
2.9% and 8.6% respectively), 5(14.3%) cases were Stage
I, 25 (71.6%) cases were Stage Il (Illa and Illb were
25.7% and 45.7 % respectively).

Table 1: Relation between different tumor markers and histopathological findings.

Tumor :
marker Histopathology
Serous cystadenocarcinoma 17 2467.7
Mucinous _ 14 15596
cystadenocarcinoma
bl Endometroid
. 4 1374.4
adenocarcinoma
Border line tumor 5 1058.8
Serous cystadenocarcinoma 17 727.0
E/I :gcri]:rl:gcarcinoma 14 553.0
iz E):\dometroid
. 4 100.4
adenocarcinoma
Border line tumor 5 280.8
Serous cystadenocarcinoma 17 7.5
Mucinous _ 14 146
cystadenocarcinoma
CEA :
Endometroid
: 4 1.4
adenocarcinoma
Border line 5 2.2
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1368.1 1150.0 6246.6
210.0 1300.0 1839.8
0.008*
136.6 1213.5 1532.0
141.8 896.2 1211.8
883.8 24.1 2640.0
446.3 27.9 1200.0
0.027*
93.7 33.1 237.0
175.3 72.1 527.0
141 0.8 60.0
30.3 0.0 103.0
0.531
1.0 0.4 2.5
14 0.8 4.1
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Serum analysis

We found that the hepatocyte growth factor level in
control group ranged from 571.29-1917.1 pg/ml with a
mean value of 1367.1+369.7, while in cases ranged from
896.22-6246.6 pg/ml  with a mean value of
1864.42+1042.1 implying a significant increase in HGF
level in cases than control (p<0.001).

It was found that the level of HGF was significantly
lower in border line cases with a mean value of
1058.8+141.8 pg/ml while the level of the marker was at
its highest point in serous tumor with a mean value of
2467.7+1368.1 pg/ml followed by mucinous tumor in
which HGF reached the mean value of 1559.6+210.0
pg/ml and in the endometroid tumor the level of HGF had
a mean value of 1374.4+136.6 pg/ml.

In this study, the CA125 showed a significantly lower
value in borderline cases with a mean value of
280.8+175.3 U/ml compared to those in serous tumor
with a mean value of 727.0+883.8 U/ml.

DISCUSSION

In this study, the mean age in cases was 60.5+12.06 while
in control it was 46.33%6.94.There was statistical
significance between the studied groups according to age;
this means that ovarian malignancy tends to occur in
advanced age groups. In agreement with this study, Aune
et al. 2011 in his pilot study stated that ovarian
malignancy tends to occur in advanced age group with
median age of 63.7 in cases group in comparison to 58.9
in control group.?

Regarding the menstrual status in this study, about 32.5%
of cases were pre-menopause compared to 95% in control
group. However, 67.5% of cases were postmenopausal
compared to 5% in control group. There was statistical
significance between studied groups according to
menopausal status. Despite the fact that Jacob et al
reported 41% prevalence in postmenopausal women,
Szatkowski et al found in contrast to our study that 42.4%
of ovarian cancer patients are in a postmenopausal status
while 57.6% are still menstruating raising the fact that it's
important to screen for malignant adnexal masses even in
premenopausal women.?%®

Joung et al stated in his study that the bioavailable ovarian
steroid hormone that occurs in diabetes mellitus are also
considered potentially carcinogenic conditions for breast,
endometrium, and ovaries in women.* This is in agreement
with our study in which Diabetes Mellitus is found in 32.5%
of cases when compared to only 12.5% in control group.

In the present study, 35 (87.5%) cases were malignant, and
5 (12.5%) cases were borderline. As regard
histopathological finding, the most frequent was serous
(42.5%) and mucinous (35%) followed by endometrioid
(10%). Aune et al reported 48.3%for serous tumors, 24.6%
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for endometrioid type, 11.6% for clear cell patients, 10%
for Mixed tumor and only 5% for the mucinous type.*
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Figure 5: ROC curve for HGF to diagnose cases.

Regards the staging of the malignant cases in the present
study, 5 (14.3%) cases were stage | (la, Ib, Ic were 2.9%,
2.9% and 8.6% respectively), 5 (14.3%) cases were Stage
I, 25 (71.6%) cases were Stage IIl (llla and Illb were
25.7% and 45.7 % respectively). Aune et al in his study
reported 21 (35%) cases stage I, 3 (5%) cases were Stage
I1, 30 (50%) cases were Stage 11l and 6 (10%) cases were
Stage V.2

Regarding imaging modalities used in this study, we
found that there was a significant increase in detection of
ascitis in patients using CT scan (55%) compared to U/S
(32%).This shows that CT is superior to ultrasonography
in detecting ascitis and metastatic deposits. However,
there was no statistical difference between the two
modalities in detecting bilaterality, loculi and solid
component in tumors of the studied cases.

In the present study, the mean CA125 level in the 40
suspected ovarian cancer patients was 547.66+£659.06
U/ml which is lower than levels reported by Aune et al,
who reported that median level of CA125 was 625 U/ml.
In this study, the CA125 showed a significantly lower
value in borderline cases with a mean value of
280.8+175.3 U/ml compared to those in serous tumor
with a mean value of 727.0+883.8 U/ml.%*

Regarding the tumor marker in this study, we found that
the hepatocyte growth factor level in control group
ranged from 571.29-1917.1 pg/ml with a mean value of
1367.1+369.7, while in cases ranged from 896.22-6246.6
pg/ml with a mean value of 1864.42+1042.1 implying a
significant increase in HGF level in cases than control
(p<0.001).This is in accordance to Aune et al.**
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This study also illustrated the relation between the level
of hepatocyte growth factor in serum and various
histopathological findings. It was found that the level of
HGF was significantly lower in border line cases with a
mean value of 1058.8+141.8 pg/ml while the level of the
marker was at its highest point in serous tumor with a
mean value of 2467.7+1368.1 pg/ml.

From the Receiver Operating Characteristic (ROC) Curve
Analysis, its obvious that a hepatocyte growth factor is an
important tool for screening and diagnosis of adnexal
masses suspicious for ovarian malignancy. The area
under the curve (AUC) was 0.71 which is statistically
significant. The best cut-off point that maximizes the
diagnosis is 844 pg/ml. At this level, the sensitivity is
97.5, and the specificity is 42.0.The positive predictive
value is 83.1, and negative predictive value is 57.1.

CONCLUSION

Our study showed that serum hepatocyte growth factor
level was elevated in 71% of patients with ovarian cancer
by histopathology using a quantitative ELISA. Serum
HGF level can be used to differentiate between benign
gynaecological pathologies, borderline ovarian tumor as
well as malignant ovarian tumors.
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