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Abstract

Objective To evaluate preoperative serum levels of

Ca125 and Tag72–4 tumour markers and investigate if

abnormal levels correlate to mortality and disease-free

survival.

Method Retrospective observational study of a cohort of

282 women (mean age 62.3, SD 10.5 years) with primary

endometrial cancer included all consecutive cases treated

in a tertiary Gynaecological oncology Center. Excluded

cases with other cancer or previous cancer treatment, major

abdominal pathology or inflammation, endometriosis.

Preoperative serum Tag72 and Ca125 levels were deter-

mined and evaluated in relation to disease-free survival

(DFS) and disease-specific overall survival (DOS).

Results Raised Ca125 correlates to worse overall disease-

specific survival (66.1 vs 87.8 months, p = 0.021) and

Tag72 correlates to shorter disease-free survival (69.2 vs

67.3 months, p = 0.021) and higher recurrence rate (13.5

vs 6 %, p = 0.021). When both Ca125 and Tag72 are

abnormal DFS and DOS are worse. 93.3 % (72.3 months)

vs 82.4 %, (61.3 months) p = 0.018 and 96.3 %

(74.8 months) vs 88.2 %, (65.9 months) p = 0.021,

respectively.

Conclusion This study enhances the value of preoperative

tumour markers and their prognostic value. Ca125 and

Tag72 appear to be good predictors of poor prognosis in

patients with endometrial cancer.
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Introduction

Endometrial cancer is the most common female genital

tract cancer in western world [1], and the second com-

monest worldwide with an incidence of 287,000 new cases

recorded for 2008, according to International Agency for

Research on Cancer (IARC) [2]. Since 2008, incidence has

a 21 % raise and mortality has doubled in the last two

decades in USA [3]. Endometrial cancer is responsible for

74,000 deaths per year worldwide [4].

90 % of patients are over the age of 50 years old [5] and

mainly postmenopausal. The higher incidence rate is

identified among 60–79 years old. Mean age of diagnosis

in United Kingdom is 63 years old [6]. Less of 20 % of

cases are premenopausal and only 5 % are younger than

40 years old, accounting less than 2 cases per 100,000

women [7]. Survival is 90–95 % for stage I, 80 % for stage

II, 55–75 % for stage III and 20 % for stage IV [8]. FIGO

2009 endometrial cancer staging classification reflects

better prognosis and survival.

Prognosis is defined by the stage at disease, the histo-

logical type and grade of differentiation. Various tumour
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markers have been used to determine stage and prognosis

for different cancers like for example Ca125 for ovarian

cancer. This study aims to investigate the potential addi-

tional prognostic benefit of preoperative tumour markers

(Ca125 and Tag72) in endometrial cancer.

Material and method

This is a retrospective, observational, non-interventional

cohort study. We have included all patients diagnosed with

primary endometrial cancer within the period May 2005–

August 2012 at the EANP Metaxa Hospital. We have ex-

cluded all cases with a history of endometriosis, recent

infection (temperature[38 �C within the previous

8 weeks) or abdominal surgery (laparoscopy or laparotomy

for any reason), major intraperitoneal disease (Crohn dis-

ease, ulcerative colitis) and other cancer diagnosis, as these

can increase tumour markers and especially Ca125 and

would have act as confounding factor. In total we have

studied 282 patients, which fulfilled inclusion and exclu-

sion criteria. Patients diagnosed prior 2009, have been re-

staged in accordance with FIGO 2009 staging classification

for endometrial cancer by reviewing pathological reports.

Serous levels of tumour markers, Ca125 and Tag72 have

been evaluated as part of the routine pre-operative assess-

ment, occurred 1–6 days prior surgery. Normal levels of

Ca125 and Tag72, have been established as\35

and\5 IU/ml, respectively.

Patients’ demographics, family and personal history,

stage and histopathology characteristics have been collated.

Postoperative management and follow-up have been dic-

tated by Gynaecological Oncology Multi Disciplinary

Team meeting (MDT). Disease-free survival (DFS), re-

currence rates and disease-specific overall survival (DOS)

have been monitored by collecting data from hospital’s

records, electronic database and cross checking with per-

sonal telephone communication with every patient.

Statistical analysis

Data were anonymised and collected in Microsoft Office

Excel 2007 spreadsheets. Descriptive statistics were used

to analyse patients’ characteristics. Proportional differ-

ences were evaluated using non-parametric tests (Chi-

square, Mann–Whitney) for categorical variables and non-

normal distributions and Student’s t tests for mean differ-

ences of continuous variables and normally distributed

data. Statistical analysis was performed with SPSS (version

22.0, Chicago IL). Descriptive statistics were used to

analyse categorical and parametric variables. Mean values

with standard deviation (SD) and standard error (SE) of

mean with confidence interval (CI) of 95 % were

calculated. For normal distributions t test used and for non-

normal distributions, non-parametric tests (Kruskal–Wallis

test) were used to compare median values and categorical

characteristics among groups. Disease-free survival and

disease-specific overall survival were assessed by Kaplan–

Meier curves. Statistical significance has been evaluated at

the level of 95 % (p\ 0.05).

Results

Patients’ demographics

282 white Caucasian patients have been studied with a

mean age of 62.3 years old (62.3 ± SD 10.5 years). Only

27 patients (9.6 %) were under the age of 50 years old.

Overall 86.5 % patients were postmenopausal and almost

all of them, 84.8 % presented with postmenopausal

bleeding. The rest 13.1 % of patients experienced peri-

menopausal irregular bleeding, and only 2.1 % was diag-

nosed through routine pelvic ultrasound scan and further

investigations for incidental finding of endometrial

thickening.

94.4 % of patients had at least one pregnancy and

overall a mean of 3.2 pregnancies (SD 2.7 pregnancies).

Almost half of them (46.7 %) had two children. Only

9.3 % were nulliparous. 18.3 % of cases had a positive

family history with at least one first blood relative diag-

nosed with breast, colon and/or ovarian cancer.

45.7 % of patients were healthy with an anaesthetic

score of ASA: 1 (American Society of Anesthesiology

physical status scoring grade). A further 43.2 % had at

least one mild systematic disease, well-controlled, mainly

cardiovascular and/or diabetes mellitus type II. Finally rest

11.1 % suffered from a severe systematic disease with an

ASA 3. 61 % of patients were obese with a body mass

index (BMI) over 30 and 18.1 % (51/282 cases) morbidly

obese (class II) with BMI over 35. Patients’ demographics

are summarised in Table 1.

Endometrial cancer characteristics

Endometrioid was the commonest histological type

(79.3 %) followed by clear cell cancer (7.8 %) Less com-

mon were serous types (4.3 %), mucinous and

adenosquamous (3.9 and 3.4 %, respectively). Only 17 %

of tumors were well-differentiated (grade 1) and the rest

83 %, was moderately (grade 2) and poorly differentiated

(grade 3), 54 and 29 %, respectively. Overall, 64.3 % of

cases were Type I endometrial Cancer and 35.7 % were

Type II. 19.3 % had been identified with positive peri-

toneal fluid/washings cytology. Almost half of the cases

were stage Ia (51.9 %) and overall 78.4 % were stage I
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disease. 8.6 % of cases were stage II at diagnosis and the

rest 10.9 % and 2.2 % had stage III and IV disease. These

results are summarized in Table 1.

Tumour markers

Mean value for Ca125 was 33.2 IU/ml, ranging from 0.3 to

745.5 IU/ml. Median was 13.2 IU/ml and 79.9 % of cases

were normal (\35 IU/ml). Mean value for Tag72 was

4.1 IU/ml, ranging from 0.1 to 63.9 IU/ml. Median was

1.5 IU/ml and 78.4 % of cases were normal (\5 IU/ml).

There was a linear correlation among tumour markers

mean levels per stage. Correlation coefficient (q) was 0.27

and 0.32 for Ca125 and Tag72, respectively (p\ 0.001).

Recurrence and survival

Disease-free survival (DFS), recurrence rate and disease-

specific overall survival (DOS) have been monitored by

collecting data from hospital’s records, electronic database

and cross checking with personal telephone communica-

tion with every patient.

56 out of 282 patients did not desired to participate on

the follow-up monitoring of this study and they opted out

on their first 3 month follow-up appointment. Remaining

226 patients have been followed up for at least 3 months

and up to 91 months (overall a total of 7249 months), mean

follow-up was 32.1 months (median 29 months). Standard

follow-up was scheduled on 3 monthly intervals for the

first 2 years and 6 monthly intervals for the following

years. Recurrence has been verified after biopsy or imaging

(CT and PET scan).

There were 16 cases with recurrent disease (7.07 %)

irrespective stage with a mean age of 65.4 years old and

they were all post-menopausal. 7 of them have been

managed successfully and patients carried on with their

follow-up and 9 died due to disease progression (3.98 %).

Additionally, 6 patients (2.65 %) died from other causes

(cardiovascular and heart disease, stroke, accident). Com-

paring pre-menopausal to post-menopausal women there

was no statistical difference in disease-free survival and

disease-specific overall survival, between these two groups

(p[ 0.05).

Investigating further the potential prognostic value of

Ca125 and Tag72, patients were grouped according to their

preoperative tumour markers value; normal versus abnor-

mal irrespective stage of disease. Kaplan–Meier curves

were plotted for disease-free survival and disease-specific

overall survival, estimated in months following surgery.

We have further evaluated the combination of Ca125

and Tag72. We evaluated the group of patients with both

tumour markers abnormal versus those with any other

combination.

There were patients that decided to opt out from the

follow-up part of the study, at the time of their first follow-

up appointment, 3 months after their surgery, and these

cases have been excluded from further analysis. Therefore,

226 patients were followed up for a total of 7249 months

(range 3–91 months, mean 32.1 months, median

29 months).

Although in all occasions, curves were distinctive and

not crossing, statistical significance (p\ 0.05) was not

proven in all of them.

Table 2 summarises our results. Pre-operative Ca125

correlates to disease-specific overall survival (DOS). Ab-

normal values ([35 IU/ml) are linked to a poorer prog-

nosis, irrespective of stage of disease (66.1 vs 87.8 months,

p = 0.021). Pre-operative Tag72 correlates to disease-free

survival (DFS). Abnormal values ([5 IU/ml) are linked to

a higher recurrent rate (13.5 vs 6 %, p = 0.021).

The combination of both tumour markers performs even

better as a prognostic factor. When both tumour markers

are abnormal, DFS was just 61.3 months, significantly

shorter than 72.3 months, when tumour markers are within

Table 1 Patients’ demographics and tumour characteristics

Patients’ demographics N 282

Patients demographics

Age (mean ± SD) years 62.3 ± 10.5

Age\50 years old 9.6 %

Parity C2 46.7 %

Post menopausal 86.5 %

BMI C 30 61 %

ASA C 2 54.3 %

FIGO 2009—stage

I 78.4 %

II–IV 21.6 %

Type

I 64.3 %

II 35.7 %

Grade of differentiation

I–II 71 %

III 29 %

Peritoneal cytology

Negative 80.7 %

Positive 19.3 %

Treatment received

Surgery only 42.6 %

Radiotherapy 35.5 %

Radiotherapy ? chemotherapy 12.8 %

Chemotherapy 4.6 %
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Table 2 Mean disease-free survival, disease-specific overall survival and relevant rates (%) for patients with normal versus abnormal

pre-operative tumour markers

Disease Free Survival –

DFS 

Disease Specific 

Overall Survival – DOS

Tag72 Normal vs Abnormal (p:0.021) Normal vs Abnormal (p:0.060 NS)

Rate (%) 94% 86.5% 96.7% 91.9%

Mean (months) 69.2 67.3 71.2 71.8

Ca125 Normal vs Abnormal (p:0.059 NS) Normal vs Abnormal (p:0.021)

Rate (%) 93.7% 89.1% 97.1% 91.3%

Mean (months) 84.1 64.6 87.8 66.1

Tag72 and Ca125 Normal  vs Abnormal (p:0.018) Normal vs Abnormal (p:0.044)

Rate (%) 93.3% 82.4% 96.3% 88.2%

Mean (months) 72.3 61.3 74.8 65.9

NS non-significant
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normal range (p = 0.018), and DOS was 65.9 vs

74.8 months (p = 0.044).

Discussion

Our cohort was random, from a non-selected population

and had typical demographics and cancer characteristics, as

observed in the literature. Obese, postmenopausal women

with cardiovascular, metabolic and respiratory disease,

presented with postmenopausal bleeding. Endometrial

cancer cases were mainly type I and endometrioid was the

most frequently observed histology. The majority of these

patients have been diagnosed on an early stage (stage I) and

recurrent rates and survival was comparable to published

data.

Table 3 Ca125 literature review

References Years N patients Stage (extra

uterine disease)

Lympnodal

metastasis

Survival

Duk [10] 1986 121 4 . .

Patsner [11] 1988 89 4 . .

Soper [12] 1990 109 4 . .

Sood [13] 1997 210 4 4 4

Cherchi [14] 1999 112 4 . .

Dotters [15] 2000 . 4 4 .

Ebina [16] 2002 180 4 4 .

Hsieh [17] 2002 124 4 4 .

Todo [18] 2003 214 4 4 .

Jhang [19] 2003 . 4 4 .

Santala [20] 2003 44 4 . 4

Powell [21] 2005 141 4 4 .

Chung [22] 2006 92 4 4 85.6 vs 60.0

Todo [23] 2007 211 4 4 .

Han [24] 2010 300 4 4 .

Kim [25] 2010 413 4 . 4

Lee [26] 2010 110 4 4 .

Sebastianelli [27] 2010 254 4 4 .

Yoon [28] 2010 131 4 4 .

Chen [29] 2011 120 4 4 95 vs 65 %

Goksedef [30] 2011 97 4 4 92 vs 70 %

Gupta [31] 2011 52 4 4 4

Roelofsen [32] 2012 66 4 . HR = 3.12

Kang [33] 2012 360 4 4 .

Nicklin [34] 2012 657 4 . .

Yildiz [35] 2012 147 4 4 .

Antonsen [36] 2013 352 4 4 .

Saarelainen [37] 2013 98 4 4 .

Chao [38] 2013 757 4 4 HR = 2.34

4 indicates correlation identified, HR hazard ratio, . non reported

Table 4 Tag72 literature review

References Year N patients Stage (extra uterine disease) Lymhpnode metastasis Survival

Soper [12] 1990 109 4 4 .

Hareyama [39] 1996 72 4 4 .

4 indicates correlation identified, . non reported
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In our study, we have observed a statistically significant

correlation of preoperative tumour markers value (Ca125

and Tag72) and final postoperative stage. Furthermore, we

have established the prognostic value of Ca125 and Tag72

to disease-free survival and disease-specific overall sur-

vival. This study reinforce the potential benefit of using

preoperative tumour markers to risk assess patients with

endometrial cancer.

Ca125 has been studied in the past as a prognostic factor

to categorise patients into risk groups and guide further

surgical management. Niloff at 1984 [9] published the first

study that investigated the role of Ca125 into endometrial

cancer and later Duk at 1986 [10] investigated the corre-

lation of Ca125 to the stage of disease. Same year, Patsner

and Mann evaluated Ca126 prognostic value to apparent

early disease. They have established as normal values,

those less than 35 IU/ml. In their study, abnormal Ca125

was related to advanced disease [11].

Since then, retrospective studies have been performed

assessing Ca125 prognostic value. Table 3 summarises

these published studies and their results correlating Ca125

to extrauterine disease and advanced stage. Very few of

them have elaborated the correlation to survival.

All researchers agree that Ca125 correlates to endome-

trial cancer stage and abnormal, elevated preoperative

values indicate advanced disease, extrauterine spread and

lymph nodal metastasis. They all concluded that Ca125

could be used as an independent prognostic factor for

lymph node involvement [19, 21, 33].

In our study, we have excluded patients that could have

elevated Ca125 due to other disease like history of en-

dometriosis, recent infection or abdominal surgery, major

intraperitoneal disease (Crohn disease, ulcerative colitis)

and other cancer diagnosis, in an attempt to minimise bias

and confounding factors. Most researchers used a range

(30–40 IU/ml) of Ca125 values as cut-off point for their

studies. We have opted to maintain 35 IU/ml as cut-off

point for normal values as this is the most commonly used

[12, 14, 20, 21, 27, 28, 30, 33, 34].

LACE is a multi-centre study and the larger published

cohort (657 patients) up to date. 30 IU/ml was the better

performing cut-off point in distinguishing stage I disease to

stage II–IV. This study has also identified Ca125 as a re-

liable prognostic factor and suggested that can be incor-

porated in risk prediction models for advanced stage

disease as a valuable addition to the commonly used (his-

tological type, grade of differentiation, tumour size and

myometrial invasion) [34].

Researchers that have investigated Ca125 correlation to

survival, either as disease-free survival or as disease-

specific survival, agree with our results that abnormal

elevated values are a negative prognostic factor irrespec-

tive stage [13, 20, 22, 25, 29–32, 38].

Tag72 has been investigated very little and these studies

are quite dated (Table 4). Soper et al. [12] using 6 IU/ml as

cut off point for their study, identified that 30 % of ad-

vanced disease cases had abnormal values, significantly

higher to only 4 % of those with stage I disease. Unfor-

tunately, they have had a quite high proportion of false

positive results; therefore, they have failed to prove that the

addition of Tag72 would have improved Ca125 prognostic

value [12].

In 1996, Hareyama et al. [39] have studied Tag72 pre-

operative values in endometrial cancer patients and they

have correlated values[4 IU/ml to increased depth of

myometrial invasion, lymphovascular space invasion,

lymph nodal and adnexal involvement.

In our cohort of 282 patients, Tag72 increased values

correlated with statistical significance with advancing of

disease stage. Additionally, Tag72 correlated to disease-

free survival (DFS), nevertheless, stage (94.4 vs 89.4 %,

p 0.021) implying that patients with abnormal preoperative

Tag72 are more likely to relapse. Tag72 has also reinforced

and improved Ca125 results when taking into account.

Knowing that Tag72 is normal, for patients with abnormal

Ca125, disease-specific overall survival (DOS) raises from

91.3 to 92.4 % with a mean of 72 compared to

66.1 months. In the contrary, when both tumour markers

are abnormal, preoperatively, disease-specific overall sur-

vival (DOS) falls to 88.2 % with a mean of 65.9 months.

Conclusion

Literature review, has verified that over the last 25 years

various researchers have been able to correlate abnor-

mally raised preoperative Ca125 with extra uterine spread

of endometrial cancer. Our study is in accordance with

existing literature in this area and reinforces the additional

potential use of tumour markers, which has not been

utilised, up to now. Individualised surgical staging and

treatment for endometrial cancer patients is key. There are

challenges due to increased number of cases, patients’

comorbidities and body habitus [40]. This study enhances

the value of preoperative tumour markers and their

prognostic value. Ca125 and Tag72 appear to be good

predictors of poor prognosis in patients with endometrial

cancer.
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