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Abstract 
Objectives: Serous ovarian carcinoma (SOC) is the commonest ovarian car-
cinoma type with poor prognosis due to early metastasis and first presenta-
tion with advanced stage. In this work, we investigated serum level of Galac-
tin-1 (Gal-1) and its tissue immunohistochemical expression in SOC patients 
at different stages trying to find out its significance as a diagnostic and prog-
nostic marker. Patients and methods: The study included 95 females 
I-Control group: Twenty five healthy females; II-Patients group: Seventy fe-
males diagnosed as SOC at different stages; Stage I: 8 cases, Stage II: 12 cases, 
Stage III: 32 cases and Stage VI:18 cases. Serum Galectin-1 and CA-125 were 
measured by ELIZA and tissue Galectin-1 was assessed by immunohistoche-
mistry. All patients were followed for up to 3 years after surgery. Results: 
Serum Gal-1 and CA-125 levels were significantly higehr in SOC patients 
compared to controls (p < 0.001). We found a direct positive statistically sig-
nificant correlation between serum Gal-1 and CA125 levels (p < 0.001). Se-
rum Gal-1 at cut off value > 135 ng/ml was superior to CA-125 a cut off val-
ue > 49 u/ml with sensitivity, specificity of 100%, vs 88.57, 96% for CA-125. 
Serum Gal-1 was significantly associated with tumor stage (p < 0.001). Im-
munohistochemistry showed that patients with strong Gal-1 expression had 
higher serum level (p = 0.002). Stromal and tumor Gal-1 expression were sig-
nificantly correlated with tumor grade (p < 0.001) and stage (p = 0.001). Se-
rum Gal-1, CA-125 and IHC Gal-1 expression were associated with poor sur-
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vival (p < 0.001, p = 0.009 and p = 0.002) respectively. Conclusion: Serum 
Gal-1 and its tissue IHC expression are useful diagnostic and prognostic 
markers for SOC patients. 
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1. Introduction 

Ovarian carcinoma (OC) is the most prevalent gynecologic malignancy. Serous 
ovarian carcinoma (SOC) is the most common subtype. That is grouped into 2 
types based on histologic characteristics (high-grade and low-grade) [1]. 

The standard first-line treatment for these tumors is debulking surgery fol-
lowed by chemotherapy. However, the 5-year survival rate is less than 50% due 
to local invasion, early metastasis and the first presentation with advanced dis-
ease stage [2]. 

The outcome in these patients depends on stage at diagnosis, extent of resi-
dual disease after surgery and histological subtype [3]. 

High grade serous ovarian cancer (HGSC) is considered the most lethal and 
frequent type of epithelial ovarian cancer (EOC). It has poor long term progno-
sis due to a combination of factors: late detection, great metastatic potential and 
resistance to available therapeutic drugs [4]. 

Various studies aimed to introduce new biological prognostic markers in ova-
rian carcinoma. Estrogen receptor promoter methylation can be used to predict 
overall survival in low grade tumors [5]. However, till today, no reliable biologi-
cal marker is generally accepted [3]. The improvement of biological prognostic 
markers is necessary for specification of anti-cancer therapy [6]. 

The most clinically valuable ovarian carcinoma biomarker, CA125, has been 
used to evaluate therapeutic response and check recurrence of EOC. However, it 
lacks both sensitivity and specificity. Elevated CA125 levels in multiple gyneco-
logical conditions decreased its specificity; also, a high proportion of epithelial 
ovarian cancers do not express CA125 [7]. 

Galectins constitute a gene family of widely distributed B-galactoside-binding 
glycoproteins with high affinity for β-galactoside. It is expressed in many tumor 
types such as astrocytoma, melanoma, thyroid, colon, bladder, and ovarian can-
cers [8]. 

Galectin-1 is involved in many physiological and pathological process includ-
ing cell-cell and cell-matrix interactions, cell growth, inflammatory reaction, 
immune regulation, cell differention and tumor progress [9]. 

Several studies suggest that dysregulation of galectin-1 has a link to invasion 
and metastasis, formation of cancer cells which will promote growth of tumors, 
angiogenesis and keep the cells away from being destroyed by the immune re-
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sponse of the host [10]. 
It was found that galectin-1 is increased in cancer cells as reported in thyroid 

carcinoma by Chiariotti et al., 1995 [11] and by Xu et al., 1995 [12]. Also, in-
creased galectin-1 expression presented with breast cancer and ovarian cancer 
[13]. 

Gal-1 was detected in neighboring cancer associated fibroblasts and cancer 
stroma of the primary prostate cancer by Van den Brule et al., 2001 [14], though 
Galectin-1 is strongly expressed in ovarian cancer [15]. However, its potential 
usefulness as a diagnostic or prognostic marker remains unclear. 

In this work, we investigated serum level of Galactin-1 and its cellular expres-
sion in serous epithelial ovarian cancer in different stages trying to find out its 
significance as a diagnostic and prognostic marker. 

2. Patients and Methods 
Patients 

This is a cross sectional study, conducted in Gynecology and Obstetrics, pathol-
ogy, clinical pathology and clinical oncology departments, Zagazig University 
Hospitals between March 2016 and April 2019. Ethical approval was granted by 
Zagazig faculty of Medicine Research and Ethics Committee prior to conducting 
the study. Full clinical data together with informed consent were obtained from 
all subjects prior to sample collection. 

Surgical assessment was used to decide the clinical stages and metastases 
presence according to the FIGO classification 2014. Histopathological evaluation 
was carried out to determine cancer types and the grades. 

The study included 95 females that were divided into I-Control group: Twenty 
five healthy females. 

II-Patients group: Seventy females who were diagnosed to have serous ovarian 
carcinoma (SOC) at different stages: Stage I: 8 cases, Stage II: 12 cases, Stage III: 
32 cases and Stage VI: 18 cases. Eighteen cases were low grade, while 52 cases 
were high grade. We excluded any patient who had previous chemo or radio-
therapy and females with benign or borderline tumors. 

All patients were followed for up to 3 years after surgery. 

3. Methods 
3.1. Serum, ELIZA 

About 2 ml of blood samples were collected from patients and control under 
aseptic conditions. Samples were delivered to a plain tube and allowed to clot. 
Then serum was aliquoted in clean vials and stored frozen at −20˚C. Enzyme 
immunoassay technique was used for measurement of serum Gal-1 concentra-
tion-ELISA method (eBioscince, Vienna, Austria) [16]. 

Galactin-1 level was measured using Quantikine® ELISA Human Galectin-1 
Immunoassay kit (ELISA method (eBioscince, Vienna, Austria) Catalog Number 
DGAL10) and an ELISA plate reader b (Tecan-Austria GM bit.8 Gro dig. Aus-
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tria, following the manuel of the procedure. The sample kept at RT 8-25C). De-
termine optical density (OD) value of each well at microplate reader (450 nm). 
The minimum detectable dose (MDD) of human Galectin-1 ranged from 0.008 - 
0.129 ng/mL. The mean MDD was 0.022 ng/mL. 

Serum levels of CA125 were determined by chemiluminescent enzyme im-
munoassay Cobas 6000 e601 Tokyo Japan 7Z81), considering CA125 values higher 
than 35 U/mL as abnormal. 

3.2. Immunohistochemistry 

Five µm thick tissue sections were deparaffinized in xylene and then dehydrated 
in graded ethanol. 0.3% hydrogen peroxide in methanol was used to block the 
endogenous peroxidase activity for 15 min. Then, rinsing in phosphate buffered 
saline (PBS) at a pH of 7.2, 10% bovine serum (Wako, Osaka, Japan) was applied 
for 20 min in order to block any non-specific reactions. Sections were incubated 
after that overnight with the primary antibody at 4˚C: anti-galectin-1 (Santa 
Cruz, CA, USA). Then rinsed in PBS, incubated with a biotin-conjugated sec-
ondary antibody followed by incubation using the streptavidin-biotin system for 
about 30 min at room temperature. The peroxidase reaction was visualized by 
incubating the sections with diaminobenzidine tetra-hydrochloride (DAB). The 
sections were counterstained with hematoxylin, then rinsed, and mounted. Ma-
crophages and endothelial cells served as positive internal control. Negative 
controls were obtained by replacing the primary antibody with non-immune se-
rum. 

3.3. Assessment of Immunohistochemistry 

For assessment of galectin-1 immunohistochemical expression, each case was 
evaluated for the intensity of staining and extent. Ten high-power fields were se-
lected randomly, and more than 1000 cells were counted for each section. The 
intensity of staining was assessed as follow: 0, no staining; +1 = mild staining; +2 
= moderate staining; +3 = intense staining. The extent of staining was graded as 
follows: 0 = no staining of cells in any fields; +1 < 30% of tissue stained positive; 
+2 = between 30% and 60% of tissue are stained positive; +3 ≥ 60% of tissue are 
stained positive. A total score obtained by summation of (Intensity + extent). So, 
ranged from 0 to maximum, 6. A combined staining score of ≤ 2 was considered 
being a negative staining; a score of three was considered a weak staining; while 
a score between 4 and 6 was considered to be a strong staining [17]. 

3.4. Statistical Analysis 

Continuous variables were expressed as mean ± SD & median, while the cate-
gorical variables were expressed as a number (percentage). Continuous variables 
were checked for normality by using Shapiro-Wilk test. Mann-Whitney U test 
was used to compare between two groups of non-normally distributed data. 
Kruskal Wallis H test was used to compare between more than two groups of 
non-normally distributed data. Percent of categorical variables were compared 
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using Pearson’s Chi-square test or Fisher’s exact test when was appropriate. 
Trend of change in distribution of relative frequencies between ordinal data 
were compared using Chi-square test for trend. Strength of relationship between 
age, CA125 and Gal-1 were determined by computing Spearman’s rank correla-
tion coefficient with (+) sign was indicator for direct relationship & (−) sign was 
indication for inverse relationship, values near to 1 was indicator for strong rela-
tionship & values near 0 was indicator for weak relationship. Receiver operating 
characteristic (ROC) curve analysis was used to identify optimal cut-off values of 
CA125 and Gal-1 with maximum sensitivity and specificity for diagnosis of ova-
rian carcinoma. Area Under Curve (AUROC) was also calculated, criteria to 
qualify for AUC were as follows: 0.90 - 1 = excellent, 0.80 - 0.90 = good, 0.70 - 
0.80 = fair; 0.60 - 0.70 = poor; and 0.50 - 0.6 = fail. The optimal cutoff point was 
established at point of maximum accuracy. Overall Survival (OS) was considered 
from time of diagnosis to death or the most recent follow-up contact (censored). 
Stratification of OS was done according all clinicopathological and IHC staining. 
These time-to-event distributions were anticipated using the method of Kap-
lan-Meier plot, and compared using two-sided exact log-rank test. All tests were 
two sided. A p-value < 0.05 was considered significant. All statistics were per-
formed using SPSS 22.0 for windows (SPSS Inc., Chicago, IL, USA) and MedCalc 
windows (MedCalc Software bvba 18, Ostend, Belgium). 

4. Results 
4.1. Clinicopathological Results 

The present study included 70 patients with SOC and 25 healthy controls. The 
age range of the studied patients was 27 - 62 years, mean age was 50.24 ± 9.58 
years, and median age was 52.5 years. 18/70 of cases were low grade (27.7%) and 
52 cases were high grade (74.3%). All were studied for of serum CA 125 and 
Gal-1 and for tissue Gal-1 immunohistochemical expression. CA125 level ranged 
from (69 - 2008) u/ml with mean 1071.31 ± 666.91 u/ml; Serum Gal-1 level 
ranged from (32 - 763) ng/ml with mean 334.84 ± 187.67 ng/ml. 68.6% showed 
strong IHC expression in cancer stromal cells, and 65.7% showed strong expres-
sion in tumor cells. Death rate was 22.9% during the follow up period. The cli-
nicopathological data of our studied cases are summarized in Table 1. 

4.2. Serum CA 125 and Galectin-1 Levels from Normal Controls 
and SOC Patients 

The mean value of CA-125 in sera of 25 healthy controls was (22.28 ± 8.98), 
while in SOC patients; the mean was (1071.31 ± 666.91) u/ml. 

The mean serum Gal-1 level in controls was 86.36 ± 30.39 ng/ml; while in 
SOC patients , the mean was 334.84 ± 187.67 ng/ml. 

Threre was a statistcally significant difference between controls and SOC 
patients as regards to serum CA 125 and serum Gal-1 levels (p < 0.001) (Table 
2). 
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Table 1. Clinicopathological features, immunohistochemical staining and outcome 
among 70 ovarian carcinoma patients. 

Characteristics 
All (N = 70) 

No. % 

Age (years)  

Mean ± SD 50.24 ± 9.58 

Median (Range) 52.50 (27 - 62) 

Grade   

Low 18 27.7% 

High 52 74.3% 

LN   

Negative 22 31.4% 

Positive 48 68.6% 

Stage   

Stage I 8 11.4% 

Stage II 12 17.1% 

Stage III 32 45.7% 

Stage IV 18 25.7% 

CA125 (u/ml)  

Mean ± SD 1071.31 ± 666.91 

Median (Range) 1238.50 (69 - 2008) 

Gal-1 (ng/ml)  

Mean ± SD 334.84 ± 187.67 

Median (Range) 277 (32 - 763) 

Gal-1   

Weak 22 31.4% 

Strong 48 68.6% 

Gal-1 tumor cells   

Weak 24 34.3% 

Strong 46 65.7% 

Follow-up duration (months)  

Mean ± SD 15.45 ± 8.45 

Median (Range) 14 (3 - 36) 

Outcome   

Alive 54 77.1% 

Died 16 22.9% 

Categorical variables were expressed as number (percentage). Continuous variables were expressed as mean 
± SD & median (range). 
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Table 2. Comparison between ovarian carcinoma cases and control regarding CA125 and 
serum Gal-1. 

 Control (N = 25) 
Ovarian carcinoma cases  

(N = 70) 
p-value‡ 

CA125 (u/ml)    

Mean ± SD 22.28 ± 8.98 1071.31 ± 666.91 
<0.001 

Median (Range) 21 (8 - 49) 1238.50 (69 - 2008) 

Gal-1 (ng/ml)    

Mean ± SD 86.36 ± 30.39 334.84 ± 187.67 
<0.001 

Median (Range) 84 (31 - 201) 277 (32 - 763) 

Continuous variables were expressed as mean ± SD & median (range). Mann Whitney U test; p < 0.05 is 
significant. 

4.3. Diagnostic Performance of CA125 and Serum Gal-1 in  
Diagnosis of SOC: ROC Curve Analysis 

For diagnosis of SOC, the cut off value of Gal-1 > 135 ng/ml was found to have 
sensitivity of 100%, specificity of 100%, with positive and negative predictive 
values 100%. 

While for CA 125, a cut off value > 49 u/ml, have sensitivity 88.57%, specifici-
ty of 96%, positive predictive value 98.4% and negative predictive value 75%. 

The overall accuracy for Gal-1 was 100% and for CA125 was 90.5 % in diag-
nosis of SOC (Table 3). 

4.4. Correlation between Galectin-1 and CA125 Levels 

Using Spearman’s rank correlation coefficient; we found a direct positive statis-
tically significant correlation between mean value of serum Gal-1 levels and 
CA125 levels (p < 0.001) (Table 4). 

4.5. Relation between Serum Gal-1 and Stage among SOC Patients 

We found a statistically significant association between serum Gal-1 level and 
tumor stage p < 0.001(Table 5). 

4.6. Immunohistochemical Expression of Gal-1 

After immunohistochemical staining, high grade tumors showed stronger Gal-1 
expression in pei-tumral stromal cells as well as in tumor cells; 82.7% and 84.6% 
respectively, and there was statistically significant difference in relation to those 
with weak expression (p < 0.001). 

Also, Gal-1 IHC expression was progressively frequent in patients with SOC 
as the stage of the disease progress both in stromal cells and tumor cells. Strong 
Gal-1 expression was present in 25%, 66.7%, 86.8% and 88.9% in stage I, II, III, 
IV respectively regarding stromal cells, while it was present in 37.5%, 50%, 
86.8% and 83.3% in tumor cells in stage I, II, III, IV respectively.; with statisti-
cally significant difference (p = 0.001) compared with weak Gal-1 expression. 
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Table 3. Diagnostic performance of CA125 and serum Gal-1 in diagnosis of ovarian carcinoma: ROC curve analysis. 

Cut-off 
values 

SN % 
(95% CI) 

SP % 
(95% CI) 

PPV % 
(95% CI) 

NPV % 
(95% CI) 

Accuracy 
(95% CI) 

AUROC 
(95% CI) 

p-value 

Gal-1 
>135 ng/ml 

100% 
(94.9 - 100) 

100% 
(86.3 - 100) 

100% 
(94.9 - 100) 

100% 
(86.3 - 100) 

100% 
(92.6 - 100) 

1.000 
(0.962 - 1.000) 

<0.001 

CA125  
>49 u/ml 

88.57% 
(78.7 - 94.9) 

96% 
(79.6 - 99.9) 

98.4% 
(91.4 - 100) 

75% 
(56.6 - 88.5) 

90.5% 
(78.9 - 96.2) 

0.907 
(0.829 - 0.957) 

<0.001 

 
Table 4. Correlation between CA125 and serum Gal-1. 

 
CA125 (u/ml) Gal-1 (ng/ml) 

r p-value r p-value 

CA125 (u/ml) ---- ---- +0.640 <0.001 

Gal-1 (ng/ml) +0.640 <0.001 ---- ---- 

r: Spearman’s rank correleation coefficient; p-value < 0.05 is significant. 

 
Table 5. Relation between serum Gal-1 and stage among 70 ovarian carcinoma patients. 

Stage N 
Gal-1 (ng/ml) 

p-value‡ 
Mean ± SD Median (Range) 

Stage I 8 89.87 ± 42.82 76.50 (32 - 165) 

<0.001 
Stage II 12 236.16 ± 77.05 273.50 (35 - 283) 

Stage III 32 275.15 ± 64.40 273 (95 - 386) 

Stage IV 18 615.61 ± 74.25 644 (476 - 763) 

Continuous variables were expressed as mean ± SD & median (range). Kruskal Wallis H test; p < 0.05 is significant. 

 
We found that patients with stronger IHC expression of Gal-1 had signifi-

cantly higher mean serum level of Gal-1 compared to those with weak expres-
sion (p = 0.002). 

There was a statistically significant difference between stromal and tumor 
Gal-1 strong and weak expression (p < 0.001) (Table 6, Figure 1). 

4.7. Survival Analysis Results 

The mean values of serum Gal-1 level was statistically significantly higher in 
dead compared to survivors (465.05 ± 175.31 ng/ml vs 296.25 ± 174.70 ng/ml) (p 
< 0.001). Also, mean values of serum CA 125 levels was significantly higher in 
dead than survivors (p = 0.009). 

By IHC, stromal strong Gal-1 expression was significantly associated with 
poor survival compared to weak expression (p = 0.002), while no statistically 
significant difference was found regarding tumor Gal-1 expression between sur-
vivors and non-survivors (p = 0.136). 

After follow up period of 3 years, the mean overall survival period was 28.2 
months, with 1 year OS rate 83.2%, 2-years OS rate 67.3% and 3-year OS rate 
61.3%. 
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Table 6. Relation between clinicopathological features and immunohistochemical staining among 70 ovarian carcinoma patients. 

Characteristics 
All Gal-1 

p-value 
Gal-1 tumor cells 

p-value 
(N = 70) 

Weak 
(N = 22) 

Strong 
(N = 48) 

Weak 
(N = 24) 

Strong 
(N = 46) 

 No. % No. % No. %  No. % No. %  

Age (years)        

Mean ± SD 50.24 ± 9.58 49.13 ± 9.13 50.75 ± 9.84 
0.265 

50.50 ± 9.82 50.10 ± 9.56 
0.848 Median 

(Range) 
52.50 

(27 - 62) 
50 

(27 - 61) 
54 

(27 - 62) 
53.50 

(27 - 61) 
52 

(27 - 62) 

Grade             

Low 18 27.7% 13 72.2% 5 27.8% 
<0.001‡ 

16 88.9% 2 11.1% 
<0.001‡ 

High 52 74.3% 9 17.3% 43 82.7% 8 15.4% 44 84.6% 

LN             

Negative 22 31.4% 10 45.5% 12 54.5% 
0.087‡ 

11 50% 11 50% 
0.061‡ 

Positive 48 68.6% 12 25% 36 75% 13 27.1% 35 72.9% 

Stage             

Stage I 8 11.4% 6 75% 2 25% 

0.003§ 

5 62.5% 3 37.5% 

0.010§ 
Stage II 12 17.1% 4 33.3% 8 66.7% 6 50% 6 50% 

Stage III 32 45.7% 10 31.2% 22 68.8% 10 31.2% 22 68.8% 

Stage IV 18 25.7% 2 11.1% 16 88.9% 3 16.7% 15 83.3% 

CA125 (u/ml)        

Mean ± SD 1071.31 ± 666.91 806.77 ± 641.61 1192.56 ± 649.05 
0.025 

762.16 ± 643.79 132.60 ± 626.57 
0.010 Median 

(Range) 
1238.50 

(69 - 2008) 
1226.50 

(69 - 1965) 
1246 

(76 - 2008) 
865 

(69 - 2008) 
1248.50 

(76 - 2005) 

Gal-1 (ng/ml)        

Mean ± SD 334.84 ± 187.67 210.04 ± 135.00 392.04 ± 181.47 
<0.001 

253.41 ± 171.94 377.32 ± 183.07 
0.002 Median 

(Range) 
277 

(32 - 763) 
173.50 

(35 - 598) 
282 

(32 - 763) 
263 

(35 - 651) 
282 

(32 - 763) 

Gal-1             

Weak 22 31.4%     
 

15 68.2% 7 31.8% 
<0.001‡ 

Strong 48 68.6%     7 18.8% 39 81.2% 

Gal-1 tumor cells             

Weak 24 34.3% 15 62.5% 9 37.5% 
<0.001‡ 

    
 

Strong 46 65.7% 7 15.2% 39 84.8%     

Continuous variables were expressed as mean ± SD & median (range); Categorical variables were expressed as number (percentage); Mann Whitney U test; 
‡Chi-square test; §Chi-square test for trend; p < 0.05 is significant. 

 
Comparing 1-year, 2 years and 3 years OS rates, it was found to be signifi-

cantly higher regarding the absence of lymphadenopathy (p < 0.001) and FIGO 
stage (p = 0.019) 

Gal-1 expression in peritumoral stromal cells was also significant (p = 0.002), 
but no statistically significant difference was found regarding Gal-1 tumor cell 
expression (p = 0.064) (Table 7, Table 8, Figure 2). 
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Figure 1. Immunohistochemical expression of Galectin-1: (a) Low grade SOC showing 
weak Gal-1 IHC expression (×200); (b) Low grade SOC showing strong Gal-1 IHC ex-
pression (×200); (c) High grade SOC showing weak Gal-1 IHC expression (×200); (d) 
High grade SOC showing weak Gal-1 tumor IHC expression but strong stromal expres-
sion (×200); (e) High grade SOC showing strong Gal-1 IHC expression (×200); (f) Me-
tastatic deposit in omentum from stage IV patient showing Gal-1 tumor and stromal 
weak expression (×200). 

5. Discussion 

Epithelial ovarian cancers (EOC) represent 90% of ovarian cancers which is the 
most common cause of death from gynecological malignancies and there has 
been a sustained interest to identify new biomarkers that detect progression and 
prognosis of EOC [2]. 
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Table 7. Relation between clinicopathological features, immunohistochemical staining 
and overall survival among 70 ovarian carcinoma patients. 

 N 
Mean OS (months) Overall Survival (OS) 

p-value† 
Estimate (95% CI) 1-year 2-year 3-year 

All patients 70 28.22 month (24.92 - 31.52) 83.2% 67.3% 67.3% ----- 

Grade        

Low 18 32.09 month (28.38 - 35.80) 93.8% 82% 82% 0.063 

High 52 26.51 month (22.34 - 30.68) 79.5% 63.1% 63.1%  

LN        

Negative 22 35.00 month (33.17 - 36.88) 100% 92.3% 92.3% <0.001 

Positive 48 16.07 month (14.10 - 18.03) 74.6% ----- -----  

Stage        

Stage I 8 36.00 month ----- 100% 100% 100% 0.019 

Stage II 12 30.97 month (27.20 - 34.75) 100% 78.6% -----  

Stage III 32 17.05 month (14.79 - 19.32) 79.3% ----- -----  

Stage IV 18 12.69 month (10.47 - 14.90) 68.8% ----- -----  

Gal-1        

Weak 22 35.00 month ----- 100% 100% 100% 0.002 

Strong 48 24.22 month (19.67 - 28.77) 75.5% 49.5% 49.5%  

Gal-1 tumor cells        

Weak 24 31.60 month (28.02 - 35.19) 87.1% 87.1% 87.1% 0.064 

Strong 46 25.10 month (20.33 - 29.87) 81.2% 51.9% 51.9%  

Continuous variables were expressed as mean (95% CI); categorical variables were expressed as number 
(percentage); †Log rank test; p < 0.05 is significant. 

 
CA125 is the most clinically useful ovarian cancer biomarker, but it is not se-

creted by 20% of EOC. Also, it lacks both sensitivity and specificity in early de-
tection, thus identification of more specific and sensitive markers to detect pa-
tients at early stages is required [18]. 

This need for a new marker is essential because of high rate of recurrence of 
ECO after treatment [19]. The poor survival rate is due to high grade serous car-
cinomas and its late diagnosis [20]. 

Galectin-1 is a 14-kDa laminin-binding galectin, that may have a role in a va-
riety of physiological and pathological processes as cell-cell and cell matrix inte-
raction, cell growth, inflammatory and immune regulation [21]. 

Galectin-1 was detected to accumulate in ovarian cancers. However, its poten-
tial as diagnostic and prognostic marker for serous ovarian carcinoma is unclear 
[15]. 

The aim of this study was to evaluate circulating galectin-1 level as well as its 
expression by immunohistochemical staining in tumor and peri-tumoral stromal 
cells in SOC trying to find its significance in diagnosis and prognosis of these 
tumors. 
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Table 8. Relation between clinicopathological features, immunohistochemical staining 
and mortality among 70 ovarian carcinoma patients. 

Characteristics 

All Alive 
(N = 54) 

Died 
(N = 16) p-value (N = 70) 

No. % No. % No. % 

Age (years)     

Mean ± SD 50.24 ± 9.58 49.92 ± 9.57 51.31 ± 9.85 
0.524 Median 

(Range) 
52.50 

(27 - 62) 
52 

(27 - 62) 
54 

(28 - 61) 

Grade        

Low 18 27.7% 16 88.9% 2 11.1% 
0.209‡ 

High 52 74.3% 38 73.1% 14 26.9% 

LN        

Negative 22 31.4% 21 95.5% 1 4.5% 
0.014‡ 

Positive 48 68.6% 33 68.8% 15 31.2% 

Stage        

Stage I 8 11.4% 8 100% 0 0% 

0.056§ 
Stage II 12 17.1% 10 83.3% 2 16.7% 

Stage III 32 45.7% 24 75% 8 25% 

Stage IV 18 25.7% 12 66.7% 6 33.3% 

CA125 (u/ml)     

Mean ± SD 1071.31 ± 666.91 960.01 ± 670.88 1446.93 ± 510.49 
0.009 Median 

(Range) 
1238.50 

(69 - 2008) 
1233.50 

(69 - 2005) 
1253.50 

(90 - 2008) 

Gal-1 (ng/ml)     

Mean ± SD 334.84 ± 187.67 296.25 ± 174.70 465.05 ± 175.31 
<0.001 Median 

(Range) 
277 

(32 - 763) 
271 

(32 - 649) 
380 

(280 - 763) 

Gal-1        

Weak 22 31.4% 22 100% 0 0% 
0.002‡ 

Strong 48 68.6% 32 66.7% 16 33.3% 

Gal-1 tumor cells        

Weak 24 34.3% 21 87.5% 3 12.5% 
0.136‡ 

Strong 46 65.7% 33 71.7% 13 28.3% 

Continuous variables were expressed as mean ± SD & median (range); Categorical variables were expressed 
as number (percentage); Mann Whitney U test; ‡Chi-square test; §Chi-square test for trend; p < 0.05 is 
significant. 

 
We studied serum level of Gal-1 in 70 patients with SOC at different stages 

and 25 healthy controls. The mean values of serum Gal-1 were significantly 
higher in SOC patients than in controls (p < 0.001) 
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Figure 2. Kaplan Meier plot of Overall Survival, (a) All studied patients; (b) Stratified by 
grade; (c) Stratified by LN spread; (d) Stratified by FIGO stage; (e) Stratified by Gal-1 and 
(f) Stratified by Gal-1 in tumor cells. 
 

Serum level of Gal-1 was significantly associated with the FIGO stage of SOC 
(p < 0.001) and higher in stage III, IV compared to stage 1, II. So normal or low 
Gal-1 level ; may suggest absence of metastasis. 

These results are supported by Chen et al., 2015 [17] who reported that serum 
Gal-1 level was elevated in relation to tumor progression, and they suggested 
that the increase in serum Gal-1 level is associated with the occurrence of me-
tastasis. 
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So, we can imply that the metastatic spread of SOC is associated with higher 
level of circulating Gal-1. This finding may open a view for detection of early 
spread of SOC. 

Serum level of CA125 was significantly raised in patients with SCO compared 
to controls p < 00.001, a finding that is supported by Hogdal et al., 2007 [22]. 

We reported a statistically significant direct correlation between serum Gal-1 
level and CA 125 level in SOC, a finding that is supported by Labrie et al., 2017 
[6]. On comparing both of them in diagnosis of SOC we found that serum Gal-1 
was more accurate than does CA125, as serum Gal-1 was 100% specific, sensitive 
and accurate in diagnosis of SCO at cut off value of 135 ng/ml with positive and 
negative predictive values of 100%, while CA 125 at cut off value > 49 u/ml was 
88.5% 96 %, 98.4%, 75% and 90.5% in sensitivity, specificity, positive, negative 
predictive values and accuracy in diagnosis of SOC p < 0.001. 

Similar results were obtained by Chen et al., 2015 [17] who found that the as-
sociation between Gal-1 and CA125 is highly significant, that confirm the lack of 
independence between these two markers. They found also Gal-1 was more sen-
sitive than CA125 as a false positive obtained by CA125 was negative obtained 
by Gal-1, and 98% of SOC who are positive by CA 125 were positive by Gal-1. 

From these results we can suggest measuring Gal-1 in every patient diagnosed 
with SOC to simplify decision making before treatment as high serum level sug-
gest metastasis. 

After immunohistochemical staining of the 70 cases, we found that strong ex-
pression of Gal-1 was detected in tumor cells in 46 patients (65.7%) which was 
much higher than patients with weak expression (34.3%). We also found strong 
expression in peri-tumoral stroma in 48 patients (68.6%), a percent which is 
higher than that with weak expression p < 0.001 

High serum level of Gal-1 in SOC patients was associated with strong Gal-1 
expression in tumor and stromal cells compared to those with weak expression p 
< 0.001 and p = 0.002, respectively. 

Similar results were obtained for serum level of CA125 and expression of 
Gal-1 in tumors and peri-tumor stromal cells, the level was higher in Gal-1 
strong expression cases compared to weak expression p = 0.001 and p = 0.025 
respectively. 

After immunohistochemical staining, tumor cell strong expression of Gal-1 
was more frequent in patients with advanced stage compared with early stages as 
it was found in 37.5%, 50%, 68.8% and 83.3% in stage I, II, III, IV respectively. 

Strong Gal-1 expression in stromal cells was also more frequent in advanced 
stages of SOC (25%, 66.7%, 68.8% and 88.9%) in stages I, II, III, IV respectively. 
Labrie et al., 2017 found strong association between Gal-1 expression and higher 
FIGO stage of SOC. 

Gal-1 showed strong IHC expression both in tumor and peri-tumoral stroma 
cells in the presence of lymphadenopathy, but did not reach statistically signifi-
cant level. 
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High grade SOC were associated with strong Gal-1 expression both in tumor 
and stromal cells compared to low grade (84.6% vs 11.1%) p < 0.001 and 982.7% 
vs 27.8%) p < 0.001, respectively. 

There was a significantly statistic difference between survivors and non-survivors 
as regarding Gal-1 expression in peritumoral stromal cells (p = 0.002). Gal-1 ex-
pression is associated with poor survival. This was in accordance with Chen et 
al., 2015 [17] and Labrie et al., 2017 who found that strong Gal-1 expression in 
tumor cells and stromal cells is associated with poor prognosis. No significant 
difference was detected between survivors and non-survivors regarding Gal-1 
expression in tumor cells p = 0.136, a result supported by Chen et al., 2015 [17] 
and Labrie et al., 2017 [6]. 

High serum level of both Gal-1 and CA125 were significantly associated with 
poor survival p < 0.001 and p = 0.009 respectively as supported by Labrie et al., 
2017 and they stated that high Gal-1 in circulation and its tissue expression in 
SOC may be useful for follow up patients with SOC. 

This poor prognosis of SOC with high expression of Gal-1 in circulation and 
in peritumoral stromal cells suggests its possible role in favoring metastasis 
through enhancing spread of tumor cells, promoting their embolization, elevat-
ing tumor vascular permeability and conferring a selective support to metastatic 
cells [23] [24]. 

These results that demonstrated the increased Gal-1 in serum and cancer as-
sociated stromal cells could be important in cancer progression and poor surviv-
al. 

After follow up period of 3 years with the mean of 14 months, we found over-
all survival rate was associated with strong stromal Gal-1 expression p = 0.002, 
stage of SOC, p = 0.009 and the presence of lymphatic spread p < 0.001. 

These results support the usefulness of Gal-1 immunohistochemical expres-
sion in peri-tumoral cells as prognostic biomarker for the possibility of success-
ful treatment or the possibility of chemotherapeutic resistance. 

These findings were supported by Chen et al., 2015 [17] and Labrie et al., 2017 
[6] who found 5-years OS and DFS were associated with strong Gal-1 expression 
in peri-tumoral stromal cells. 

There may be some possible limitations of our study as the limited number of 
patients included the financial problems and the difficulty of follow up. We 
recommend a study on large scale. 

6. Conclusion 

We can conclude that serum Gal-1 and its tissue level are over-expressed in SOC 
patients on progression of disease; this may support its usefulness as non-invasive 
biomarker for diagnosis and prognosis of these patients. 
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