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Abstract: Ovarian cancer is most lethal of all the gynecological Cancer. The early stages of ovarian cancer are
asymptomatic and more than 75% of the cases are diagnosed with regional or distant metastases. In present study our aim
is to estimate the pre operatively serum level of CA-125, Salivary amylase and CEA in malignant and benign Epithelial
ovarian cancer and their integrate use to predict malignant ovarian cancer. 50 malignant and 50 benign cases of epithelial
ovarian cancer were included in this cross sectional study. Serum salivary amylase was estimated by SBio o AMYLASE
(Direct Substrate Method) kit and CA-125 & CEA by electrochemi- luminescence immunoassay method. There was
significant higher concentration of serum CA-125 and salivary amylase in malignant cases compare to benign cases of
epithelial ovarian cancer (P<0.0001). Sensitivity and specificity of combine CA-125 and salivary amylase was 88% and
84% respectively. Concentration of CA-125 and salivary amylase was higher in advanced stage of ovarian cancer
(p<0.05). Study concludes that Integrate use of CA-125 and salivary amylase can be used as marker to predict malignant
ovarian cancer.
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INTRODUCTION as a tumor marker. Cancer Antigen-125 (CA-125) also

Ovarian cancer emerged as one of the most common
malignancies affecting women in India. It is the sixth
most common malignancy worldwide and second most
common amongst all gynecological malignancies in
India [1]. It is the most lethal of all Gynecologic
malignancies accounting for 52% of all gynecological
cancers related deaths [2]. This is because of late
diagnosis due to unavailability of effective screening
and diagnosis strategy. In late stage disease five year
survival rate is between 20 to 25%. Chemotherapy
permanent remission rate is only 10-15% in
chemotherapy sensitive patients [3-4]. So there is a need
of screening test to diagnosed ovarian cancer at early
stage and for monitoring therapy that reduces mortality.

Epithelial Ovarian Cancer is a most common type. So
many Biomolecules are released in serum during the
process of ovarian carcinogenesis and that can be used

known as Mucin 16 (MUC 16), one of the member of
mucin family glycoprotein that increased in serum
during ovarian cancer [5-6]. It promotes the
carcinogenesis and metastasis by favoring cell-cell
interaction with mesothelin of peritoneum, suppressing
the activity of Natural-Killer cell and improving the
motility of tumor cell [7-9].

Serum Amylase contains parotid (Salivary) Amylase
, pancreatic Amylase and genitourinary Amylase. It was
found that fluid from serous ovarian tumor contains
genitourinary amylase called ovarian tumor amylase
[10]. Isoelectric focusing and diethylaminoethyl-
sephadex chromatography differentiate tumor amylase
from salivary and pancreatic amylase. Ovarian Tumor
amylase is similar to salivary amylase except slight
acidic nature. But it is totally different from pancreatic
amylase [11]. Acidic nature of ovarian tumor amylase
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may be due to Post-translation modification like
Deamination and Glycosylation that occur during
ovarian tumor development [12]. So this isoenzyme of
salivary amylase is similar to salivary amylase (Except
location) can be measured in serum and used as a
tumour marker to predict malignant ovarian cancer
preoperatively.

Carcinoembryonic antigen (CEA) is
Glycosylphosphatidyl inositol (GPI) cell surface
glycoprotein. It is synthesize by fetal gastrointestinal
tissue and in some carcinoma like colon, lung, breast
and gynecological cancer. 35-40% epithelial ovarian
cancers patients have high serum CEA level [13-14].
We hypothesized that combination of CA-125 &
salivary amylase and CA-125 & CEA may be more
sensitive and specific than independent use of tumor
marker to distinguish malignant ovarian tumour. Based
on this background, the aim of our study is to determine
the serum level of CA-125, salivary amylase and CEA
as a tumor marker in both benign and malignant cases
of ovarian tumor.

MATERIALS AND METHODS
Study population

The study was conducted in Department of
Biochemistry, Maulana Azad Medical College in
collaboration with department of Obstetrics and
Gynecology, Lok Nayak Hospital, New Delhi. It was a
hospital based cross sectional study. A total of 50
malignant epithelial ovarian cancer (EOC) patients and
50 benign cases of epithelial ovarian cancer were
included in the study were included in the study.
Patients were assessed on the basis of clinical and
pathological parameters. Diagnosis of all tumors was
verified by two senior pathologists. The cancer was
staged in according to the International Federation of
Gynecology and Obstetrics surgical staging system
(FIGO). Informed consent form signed by all patients
and research protocol was approved by the Local ethical
committee.

Exclusion criteria

Patients with Metastatic Ovarian cancer, any other
cancer, patients who has received radio/chemotherapy,
pancreatitis, salivary gland disease, bowel ischemia,
ectopic pregnancy, pelvic inflammatory disease,
perforated peptic ulcer, endometriosis, AIDS were
excluded from study.

Sample collection

About 4-5 ml of fasting venous blood was collected
from benign and malignant patients in plain vial after
written informed consent. Blood allowed to clot and

centrifuges 3000 rpm for 5 min for separation of serum.
Serum was used for measure CA-125, salivary amylase
and CEA. All samples were collected preoperatively
and before the starting of chemotherapy.

Serum salivary Amylase estimation

Serum pancreatic amylase was precipitated by using
monoclonal anti pancreatic antibody on solid phase
support. Then sample mixture was centrifuged and
supernatant was used for salivary amylase estimation by
commercially available SBio o AMYLASE (Direct
Substrate  Method) kit (Biosciences PTE Ltd,
Singapore). Chloronitrophenol (CNP) produced by
hydrolysis of 2-chloro-4-nitrophenol in the presence of
a-amylase in sample. The Activity of a amylase is
directly proportional to production of CNP and
measured absorbance.

Serum CA-125 and CEA estimation

The serum CA-125 and CEA were measured by
electrochemiluminescence immunoassay method using
CA-125 and CEA kits custom-made to ELECSY'S 2010
(Roche diagnostics, Germany)

Statistical analysis

All statistical analysis was performed using SPSS
software version 17.0. Chi-square test was used to
examine the differences in Serum level of above three
analyte between the study group. Kruskal wallis test
.and Mann Whitney U test were used for non-
parametric data. ROC curve was used to determine the
cut-off value of salivary amylase. p-value <0.05 was
considered statistically significant.

RESULTS
Study population

The baseline characteristics of subjects are
summarized in Table 1. Study groups were divided
according to Menopausal status, the FIGO staging of
ovarian  cancer, histopathological types and
histopathological grade. In this study, highest number of
cases was in stage Il (60%) as compared to stage IV
(16%), stage Il (12%) and stage | (12%). According to
histopathological types highest number of cases was in
mucinous (48%) and serous adenocarcinoma (46%),
endometroid adenocarcinoma (4%) and clear cell
adenocarcinoma (2%). In histopathological grade
highest number of cases was in moderately
differentiated (74%) as compared to poorly
differentiated (16%) and well differentiated (10%). No
patients had a family history of epithelial ovarian
cancer. Mean age were 43 +£8.04 and 42.7 £11.82 in
malignant and benign ovarian tumour respectively
(Table 1).
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Table 1: Baseline characteristics of subjects involved in the study

Variables Malignant Ovarian tumour Benign Ovarian tumour
n (%) n (%)
Age in years ( Mean = SD) 43 +8.04 42,7 +11.82
Menopausal status
Reproductive age group 16(32) 15(30)
Post menopausal group 34(68) 35(70)
Staging
| 6(12)
1 6(12)
i 30(60)
v 8(16)
Histopathology
Mucinous AC 24(48)
Serous AC 23(46)
Endometroid AC 2(4)
Clear cell AC 1(2)
Grading
Well differentiated 5(10)
Moderately differentiated 37(74)
Poorly differentiated 8(16)

Table 2: Serum level of CA-125, CEA and salivary amylase in study groups

Malignant ovarian | Benign
tumour ovarian
tumor
CA-125 Sensitivity-84%
>35 U/ml 42(84%) 10(20%) Specificity-80%
% 20(80% PPV-80.76%
Chi square-38.50, df-1, p<0.0001
Salivary Amylase Sensitivity-78%
>70 UL 39(78%) 13(26%) Spepcl'aﬂvc'%';“r%
= 0
<70U/L 11(22%) 37(74%) NPV-77 08%
Chi square-19.04, df-1, p<0.0001
CEA Sensitivity-32%
>3.4 ng/ml 16(32%) 20(40%) Specificity-60%
/mi 34(68% 30(60% PPV-4d.45%
<3.4 ng/m (68%) (60%) NP\/-46.87%
Chi square-0.39, df-1, p=0.53
CA-125 >35 U/ml & | 44 (88%) 8 (16%) Sensitivity-88%
Salivary amylase > 70 U/L Specificity-84%
PPV-84.61%
NPV-87.50%
Chi square-52.07, df-1, p<0.0001
CA-125>35 U/m | & CEA 35(70%) 12 (24%) Sensitivity-70%

> >3.4 ng/ml

Specificity-76%
PPV-74.46%

Chi square-25.36, df-1, p<0.0001

NPV-71.69%
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Table 3: Distribution of markers according to Menopausal status, Staging and histopathology

(by Mann Whitney U test & * by Kruskal wallis test)

Malignant tumour

CA-125 U/ml
Median (Range)

Salivary Amylase U/L
Median (Range)

CEA ng/ml
Median (Range)

Menopausal status

Reproductive age group

74.2(10.2-54.6)

91.5(50.2-400.8)

3.42(0.50-30.2)

Post menopausal

80.2(42.8-210.2)

87(20.2-122.2)

2.54(0.20-0.50)

p>0.05** p>0.05** p>0.05**
Staging
Early (Stage I+11) 32.7(10.2-55.2) 75.1(20.2-100.2) 3.36(0.20-20.7)
Stage 111 80.3(58.2-210.2) 145.2(57.2-395.5) 4.21(0.50-30.2)
Stage IV 120.2(50.4-180.7) 190.7(60.5-400.8) 5.82(2.10-25.4)
p <0.0001* p <0.001* p>0.05*
Histological type
Mucinous 73.2(20.5-160.2) 70.5(20.2-105.6) 5.2(0.9-30.2)
Serous 67.3(10.4-210.2) 90.4(50.2-400.8) 1.7(0.2-2.9)
Endometroid 69.2(58.2-69.5) 69.7(57.2-82.2) 2.8(1.1-2.3)
p>0.05* p>0.05* p>0.05*
ROC Curve
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Fig. 1: ROC curve for serum CA-125, salivary amylase and CEA. ROC: Receiver Operating Chracteristics
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Fig. 2: ROC curve for CA-125 >35 U/ml & Salivary amylase > 70 U/L
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Serum CA-125

Cut off value for ca-125 was 35U/ml as per Roche
diagnostics ELECSYS 2010 to detect malignant ovarian
tumor [16]. There was a significant difference of CA-
125 level in malignant and benign ovarian tumor (p<
0.0001). CA-125 has a sensitivity of 84%, specificity of
80%, PPV of 80.76% and NPV of 83.34% to
differentiate malignant ovarian tumour (Table.1). AUC
in ROC curve was 0.850 (Fig. 1).

Serum salivary Amylase

Cut off value of salivary amylase was 70 U/L
(Calculated from ROC). There was a significant
difference of salivary amylase level in malignant and
benign ovarian tumor (p< 0.0001). Salivary amylase has
a sensitivity of 78%, specificity of 74%, PPV of 75%
and NPV of 77.08% to differentiate malignant ovarian
tumor (Table.1). AUC in ROC curve was 0.765 (Fig. 1).

Serum CEA level

Cut off value for CEA was 3.4 ng/ml as per Roche
diagnostics ELECSYS 2010 to detect malignant tumour
[17]. There was no significant difference of CEA level
in malignant and benign ovarian tumor (p=0.53). CEA
has a sensitivity of 52%, specificity of 60%, PPV of
44.45% and NPV of 45.87% to differentiate malignant
ovarian tumor (Table.1). AUC in ROC curve was 0.434

(Fig. 1)

CA-125 >35 U/ml & Salivary Amylase > 70 U/L

There was no significant difference of both marker in
malignant and benign ovarian tumor (p=<0.0001). It has
a slight higher accuracy to differentiate malignant
ovarian tumour as a sensitivity of 88%, specificity of
84%, PPV of 84.61% and NPV of 875% to
differentiate malignant ovarian tumor (Table 1). AUC
in ROC curve was 0.870 (Fig. 2).

CA-125>35 U/ml & CEA >3.4 ng/ml

There was a significant difference of CA-125/CEA
>25 in malignant and benign ovarian tumor
(p=<0.0001). It has a sensitivity of 70%, specificity of
76%, PPV of 74.46% and NPV of 71.96% to
differentiate malignant ovarian tumor. It has a same
specificity as combination use of CA-125 & salivary
amylase (Table.1).

There was a significant difference of CA-125 and
salivary amylase in different staging of cancer. More
concentration was found for CA-125 and salivary
amylase in advanced stage of cancer compared to early
stage of ovarian tumuor. Concentration of CA-125 and
CEA were higher in mucinous type and salivary
amylase was in serous type of ovarian cancer. But it
was statistically insignificant. No significant difference
was observed with respect to menopausal status and
histopathological grading (Table 2).

DISCUSSION

Maximum patients of ovarian cancer in early stage
are remaining asymptomatic and more than 75% -80%
cases are diagnosed at late stage. Treatment approach
for late stage of ovarian cancer is mainly cytoreductive
surgery [18]. It is necessary to differentiate malignant
ovarian tumour from benign variety to avoid
unnecessary surgery and its complication in benign
cases. Many studies were reported on tumour marker
for prediction of ovarian tumor but results were
conflicting and no standard reference range is available
till date particularly for amylase. So we tried to
establish reference range for salivary amylase and
compare with CA-125 and CEA.

Our findings are biologically credible and support the
previously reported observation.CA-125 is considered
as a gold standard tumour marker for ovarian cancer. It
is elevated in 50% cases of early stage and 80-90%
cases of advanced stage of ovarian tumour [19]. It also
used to evaluate therapeutic efficacy and for monitoring
of treatment [20]. Sensitivity and specificity of CA-125
is 84% and 80% respectively in our study. Similar
observation was found in study of Meyer et al. [21] and
Bast et al. [22]

Apart from salivary gland and pancreatic tissue
Amylase is also secreted from endosalpingeal
epithelium of fallopian tube, semen and tears [23].
Amylase spot in serous ovarian tumor and in fallopian
tube was confirmed by immunohistochemistry [24, 25].
So increased amylase activity in malignant ovarian
tumor may be due to existence of active endosalpingeal
like epithelial tissue in malignant ovarian tumour.
Overgrowth of enosalpingeal epithelium and active
inflammatatory response in ovarian carcinogenesis
further increased release of amylase in serum.

We reported high serum amylase activity in ovarian
malignant tumour in the absence of salivary gland
disorder and pancreatic disorder. Similar finding was
observed in study of Luka F et al. [25] and case report
Tanaka Y et al. [26]. Sensitivity and specificity of
salivary amylase is 78% and 74% respectively in our
study at cut off value of 70 U/L and AUC in ROC is
0.765.S0 it is quite good tumor marker to detect
malignant ovarian tumor.

Sensitivity and specificity of CEA is only 32% and
60% respectively in our study. It should not use for
screening of ovarian malignancy. Combine use of CEA
and CA-125 lead to increase in sensitivity and
specificity but less than CA-125 alone. It is better to
avoid use of CEA in Ovarian cancer screening.

We get sensitivity of 88% and specificity of 84% by
Combine use of CA-125 and Salivary Amylase. AUC in
ROC 0.870 is also more for combine CA-125 &
salivary amylase than CA-125 (0.850) and salivary
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amylase (0.765) alone. 0.870 AUC suggests they are
good diagnostic marker [28] for ovarian malignancy. So
it is better to use both CA-125 and Salivary amylase pre
operatively to predict malignant ovarian tumor. It is cost
effective and simplest way for screening of ovarian
cancer preoperatively. Study on larger group
(population based) is required to validate our findings.

CONCLUSION

The study concludes higher concentration of CA-125
and salivary Amylase was found in malignant ovarian
Cancer compared to Benign Ovarian Cancer. Pre
operatively integrate use of CA-125 and serum amylase
can serve as superior marker for screening and
progression of malignant ovarian cancer.
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