
arbohydrate antigen 125 (CA 125) is a high-
molecular-weight glycoprotein produced by 

epithelial ovarian tumors and by mesothelial cells and 
is normally used as a tumor marker of ovarian can-

cer.[1,2] In addition, it has been shown that CA 125 is 
increased in patients with heart failure,[3-9] and relat-
ed to congestive heart failure severity,[4-8] short-term 
prognosis,[5] [9] CA 125 

C



levels have also been shown to be increased in severe 
symptomatic mitral stenosis patients with normal left 
ventricular ejection fraction (EF) and dimensions.[10] 
Recently, it has been shown that both CA125 and brain 

with New York Heart Association (NYHA) class and 
outcome in patients with aortic stenosis (AS).[11] 

The purpose of the present study is to evaluate the 
levels of CA125 in patients with AS and to study the 
relationship between the levels of CA 125 and func-
tional class and echocardiographic parameters.

Subjects and study design

Patients with isolated AS referred to our echocardiog-
raphy laboratory between August 2006 and July 2010 
were enrolled in this prospective study consecutively. 
Control subjects were selected from individuals who 
were admitted to our outpatient clinic due to suspicion 
of heart disease and whose examinations, including 

patients and control subjects underwent medical his-
tory, physical examination, electrocardiogram, chest 
X-ray, and echocardiographic evaluation. Patients 
with AS admitted during this period, with the excep-
tion of patients having one or more exclusion criteria, 
were included in our study. None of the patients had 
pleural or pericardial effusion, or ascites. Symptoms 
were assessed by experienced cardiologists blinded to 
echocardiographic results and CA 125 levels. 

Patients were grouped according to the NYHA 

mild ortic/mitral/tricuspid/pulmonary regurgitation 
without mitral/tricuspid/pulmonary stenosis was al-
lowed. Exclusion criteria were left ventricular systol-
ic dysfunction, known coronary artery disease, acute 
coronary syndrome, previous myocardial infarction, 

-
lignancy, hematological disorders, acute or chronic 
infection. The study was approved by the institutional 
ethics committee and all patients gave their informed 
consent.

Echocardiography

The M-mode, two-dimensional, and Doppler echocar-
diographic examinations were obtained using a GE 
VingMed System FiVe (Norway) to asses left atrial 
diameter, left ventricular systolic and diastolic dimen-

sions, left ventricular EF, 
aortic velocity and trans-
aortic pressure gradient. 

Left atrial and ven-
tricular dimensions and 
left ventricular EF were 
measured by M-mode 
echocardiography in the 
parasternal long axis view using the American Echo-
cardiography Society M-mode technique.[12] Peak 
aortic velocity, peak aortic gradient and mean aortic 
gradient were derived by Doppler.[13] Aortic and oth-
er valvular regurgitation were evaluated by Doppler 

was calculated using a simple and anatomically vali-
dated formula: LVM = 0.8 × 1.04 [(IVS + LVEDD + 

[14] LVM was corrected for 
height[2,7] and LVM index (LVMI) was calculated.[15] 
The left ventricular diastolic function was estimated 

deceleration time (DT), and isovolumic relaxation 
time (IVRT). The left ventricular myocardial perfor-
mance index (MPI) was calculated as (isovolumic 
contraction time + IVRT)/aortic ejection time using 
PW-Doppler. The normal adult MPI is 0.39±0.05 and 
increases with worsening left ventricular dysfunction. 

[16]

Biochemical measurement

Blood samples were drawn from the antecubital vein 
by careful vein puncture in a 21 G sterile syringe 
without stasis at 08.00-10.00 AM after a fasting peri-

determined by standard methods. CA 125 was mea-
sured with chemiluminescent enzyme immunoassay 
methods by using an OM-MA commercial kit (DPC, 
Los Angeles, CA, USA; upper normal limit 21 U/ml).

Statistical analysis

Data was analyzed with the SPSS software version 
10.0 for Windows. Continuous variables from the 
study groups were reported as mean ± standard devia-
tion, categorical variables as percentages. Data were 
tested for normal distribution using the Kolmogorov-
Smirnov test. Normally distributed continuous vari-
ables were compared with Student’s t-test. Categori-
cal variables were compared using the chi-squared 

AS Aortic stenosis
CA 125 Carbohydrate antigen 125
DT Deceleration time
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IVRT Isovolumic relaxation time
LVM Left ventricular mass
MPI Myocardial performance  
 index
NYHA New York Heart Association



performed Mann-Whitney U test to compare mean 
and medians of CA 125 with other variables. After-
wards, MPI and LVMI are taken as covariates, and 
covariate analysis (ANCOVA) was performed for CA 
125 comparison. One-way analysis of variance with 
post- hoc Scheffé correction was used to compare the 
variables between controls, functional class I/II pa-
tients, and functional class III patients. LVMI was dif-
ferent between groups. Because of this observation, 
LVMI was taken as covariate and covariate analysis 
(ANCOVA) was performed for CA 125 comparison 
between three groups. Correlations between CA 125 
and the baseline characteristics were sought by the 
Spearman correlation test in whole group. Statistical 

and control groups are summarized in Table 1. There 
were forty-two patients (20 males, 22 females, mean 
age 62.5±14.9 years) with AS in the study group and 

18 women; mean age 59.0± 9.1 years) in the control 
-

ences between the two groups with respect to age, 

gender, body mass index, systolic and diastolic blood 
pressures, and levels of glucose, creatinine, total cho-
lesterol, triglyceride, low-density lipoprotein cho-
lesterol, high density lipoprotein cholesterol. Com-

125 levels of the AS patients and control subjects are 
shown in Table 2. Aortic peak velocity, aortic peak 

higher in patients with AS than in controls. The MPI 

AS than in controls. Because of this, they are taken 
as covariates and covariate analysis (ANCOVA) was 
performed for the CA 125 comparison to eliminate the 
effects of these variables. We found that median CA 

than control group (9.4 [2.5-38.1] vs. 6.8 [4.4-13.9] 
U/ml respectively; p=0.001) and MPI and LVMI has 
no effect on CA 125 levels (p=0.14 and p=0.23 re-
spectively) in covariate analysis (ANCOVA).

functional class and in the control group are shown 
in Table 3. LVMI was different between groups. Be-
cause of this, LVMI was taken as a covariate and co-
variate analysis (ANCOVA) was performed for CA 
125 comparison to eliminate the effect of this vari-



able. We found that LVMI has no effect on CA 125 
levels (p=0.25) in covariate analysis (ANCOVA). The 
median CA 125 level in functional class I/II patients 

(9.0 [2.5-38.1] vs. 6.8 [4.4-13.9] U/ml, p= 0.04) and 
the median CA 125 level in functional class III pa-

group, independent of LVMI (13.0 [2.8-32.6] vs. 6.8 
[4.4-13.9] U/ml, p=0.001). There was no difference 
between the median CA 125 levels between function-
al class III patients and functional class I/II patients 
(13.0 [2.8-32.6] vs. 9.0 [2.5-38.1] U/ml, p= 0.16). 

Spearman correlation analysis in whole group in-
dicated that CA 125 was positively correlated with 
mean gradient (p=0.007, r=0.30) and creatinine 
(p=0.02, r=0.26). 

In the present study, we investigated the CA 125 lev-
els and its relation to functional status and echocar-
diographic parameters in patients with AS. We found 
that CA 125 levels were higher in patients with AS 
than that of control subjects. CA 125 levels in func-



-
cant difference between functional class I/II patients 
and functional class III patients. CA 125 was posi-
tively correlated with mean gradient and creatinine.

marker and it was initially described in women affect-
ed by ovarian carcinoma, especially with peritoneal 
involvement.[1,2] High CA 125 values have also been 
observed in patients with lung, breast, uterine, and 
gastrointestinal tract cancer.[17] Subsequently, It was 
found to be increased in some other nonmalignant 
diseases, especially those with serosal involvement 
(which represents an important site of production) 
such as hepatic cirrhosis, nephrotic syndrome, and 
chronic renal diseases on hemodialysis with pleural, 
peritoneal, or pericardial effusion.[18-20]

Involvement of CA 125 and other tumor markers 
in heart diseases has gained interest in recent years. 
CA 125 has been shown to be increased in patients 
with moderate to severe heart failure[3-9] and related to 
congestive heart failure severity,[4-8] short-term prog-
nosis,[5] [9] Furthermore, 
Duman et al.[10] reported that CA125 levels, but not se-
rum levels of other tumor markers (CA19.9, CA15.3, 
CEA) were elevated in severe symptomatic patients 
with mitral stenosis and normal left ventricular size 
and function. They suggested that elevated CA 125 
levels in this patient group might be due to venous 
congestion and activation of peritoneal mesothelial 
cells or increased signal peptides. Recently, it has 
been shown that both CA125 and BNP levels were 

-
come in patients with AS.[11] They found that CA125 

NYHA class III-IV. However, they did not compare 
CA125 levels in AS patients with control subjects. 
In the present study, we have compared the CA 125 
levels in AS patients with a control group.

Immunohistochemical studies shows that CA 125 
is released from the pleura and peritoneum.[21,22] It has 
been suggested that mesothelial cells are able to pro-

-
tion, stasis, or other stimulatory mechanisms.[8] Pre-
vious studies showed that serum CA 125 levels were 

-
lation in the pleural, peritoneal, or pericardial space as 

-

tion.[4,5,8] Therefore, it was thought that CA 125 might 
be produced from mesothelial cells even in the absence 

that other cell lines may secrete CA 125. According to 
another hypothesis, CA 125 may be produced as a con-
sequence of cytokine network activation or increased 
signal peptides. It has been reported that CA 125 is 
produced and released from ovarian cancer cells and/
or peritoneal mesothelial cells when stimulated by cy-
tokines such as interleukin-6 (IL-6).[23,24]

In a previous study, we found that CA 125 levels 
were elevated in severe symptomatic hypertrophic car-
diomyopathy patients with NYHA functional class III 
and we also found that CA 125 levels increased as the 
level of diastolic dysfunction increased.[25] We specu-

-
pertrophic cardiomyopathy patients with high NYHA 
functional class may stimulate expression of CA 125 
from nonmesothelial cells or predispose to contribu-
tory factors for production of CA 125. 

high sensitivity C-reactive protein and soluble adhe-
sion molecules were also detected in patients with 

[26,27]

in the elevation of CA 125 levels in AS patients.
It has been shown that CA125 levels increased sig-

failure patients,[4-8] mitral stenosis patients[10] and AS 
patients.[11] Although CA 125 levels increased in our 
AS patients as functional class increased, the differ-

could be due to low sample size, especially severe AS 
(functional class III) patient group.

Recently, we studied CA 125 levels and some 

in heart failure patients.[28] We reported that CA 125 
levels were elevated and positively correlated with 

-

mediators that have been shown to be elevated in AS 
patients may cause an increase in CA 125 levels. We 
can say that CA 125 levels may increase in patients 
with AS with normal left ventricular size and function 

or pericardial space. 



The small sample size, and especially small num-
ber of severe AS patients, was the primary limitation 

mediators and cytokines in the same setting.

In conclusion, we have shown that CA 125 levels 
were higher in patients with AS than in control sub-
jects. CA 125 level was correlated with mean gradient 
and creatinine.

This study shows that AS is one of the nonmalig-
nant conditions in which CA 125 levels are elevated. 
Further studies with larger patient population are 
needed to establish the pathophysiological and clinical 
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