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Cancer antigen 125 level is determined by tricuspid
regurgitation among patients with stable systolic
heart failure

Stabil sistolik kalp yetersizligi hastalarinda kanser antijen 125 diizeyi trikiispit
yetersizligi ile belirlenmektedir
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Abstract

Aim. Cancer antigen 125 (CA-125) is a soluble glycoprotein with high molecular weight.
Recently, increased serum CA-125 levels were also documented in patients with heart failure
(HF). We aimed to show what factors influence serum levels of CA-125 among patients with
chronic systolic HF. Method. Patients, who had chronic systolic HF with echocardiographically
determined ejection fraction (EF) <45% were enrolled into final analysis (n=56). CA-125 levels
were classified into two as those with normal (<35 U/mL) and high levels (=35 U/mL). Results.
Patients with Right ventricular (RV) dilatation had significantly higher CA-125 levels compared to
those without RV dilatation. Besides, patients with RV dilatation had higher systolic pulmonary
artery pressure (SPAP) levels compared to those without. Patients with high CA-125 levels had
more frequent RV dilatation, higher pulmonary artery pressure, more severe tricuspid
regurgitation. Tricuspid regurgitation was the only significant predictor of high CA-125 levels in
patients with stable chronic systolic HF. Conclusion. It was shown in this study that tricuspid
regurgitation was the only independent predictor of high CA-125 levels among patients with
chronic stable systolic HF.
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Ozet

Amagc. Kanser antijen 125 (CA-125) yiiksek molekiil agirlikli ¢oziilebilir bir glikoproteindir. Son
yillarda kalp yetersizligi (KY) hastalarinda serum CA-125 diizeylerinin arttig1 gosterilmistir. Bu
calisgmada kronik sistolik KY hastalarinda serum CA-125 diizeylerini etkileyen faktorleri
gostermeyi amagladik. Yontem. Sistolik KY ekokardiyografik olarak gosterilmis, ejeksiyon
fraksiyon <%45 olan hastalar son analize dahil edildi (n=56). CA-125 diizeyleri normal (<35
U/mL) ve yiksek (=35 U/mL) olarak iki gruba ayrildi. Bulgular. Sag ventrikiil (Sag V)
dilatasyonu olan hastalarda Sag V dilatasyonu olmayanlara gére CA-125 diizeyleri anlamli olarak
daha yiiksekti. Bunun yaninda Sag V dilatasyonu olan hastalarda olmayanlara gore sistolik
pulmoner arter basinci (SPAB) degerleri daha yiiksekti. CA-125 diizeyleri yiiksek olan hastalarda
Sag V dilatasyonu daha sik, SPAB daha yiiksek, trikiispit yetmezligi daha ciddiydi. Stabil kronik
sistolik KY hastalarinda sadece trikiispit yetmezligi, yliiksek CA-125 diizeyini predikte etmektedir.
Sonu¢. Bu calisma gostermektedir ki stabil kronik kalp yetmezligi hastalarinda, trikiispit
yetersizligi, yiiksek CA-125 diizeylerinin bagimsiz prediktoriidiir.

Anahtar sozciikler: CA-125, kalp yetersizligi, sag ventrikiil, trikiispit yetmezligi
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Introduction

Cancer antigen 125 (CA-125) is a soluble glycoprotein with high molecular weight [1].
Not only epithelial ovarian tumors are known to produce this substance but also normal
cells of different tissues, such as pericardium, pleura, peritoneum and Mullerian
epithelium could produce it in response to various stimuli, including mechanical stress,
and inflammation [1-3]. Serum CA-125 levels are also increased in other malignancies
and non-malignant conditions [3, 4]. Recently, increased serum CA-125 levels were also
documented in patients with heart failure (HF) along with other biomarkers [5, 6]. Right
ventricular (RV) dysfunction complicates the course of HF, and hence, influences
prognosis [7]. However, association between right heart chambers and CA-125 in systolic
heart failure was not investigated thoroughly. We investigated the impacts of RV
functions on the serum levels of CA-125 among patients with chronic stable systolic HF.

Material and method

Four hundred consecutive patients with at least one available CA-125 assays scanned
from the registry system of our hospital between January 2006 and August 2009. One
hundred patients were noticed to have the diagnosis of HF additionally. Fifty six patients
(40 male, 16 female), who had chronic stable systolic HF (left ventricular ejection
fraction (LVEF) <45%) were enrolled into final analysis. Patients, who were diagnosed
with malignancy (n=11), patients with heart failure decompensations during the
measurements of CA-125 (within one month) (n=12), were excluded from the analysis.
Eleven patients with available CA-125 level were noticed to have HF with preserved EF
(six patients with acute de novo HF). CA-125 levels of 10 patients had been measured in
a time period, which was far from any echocardiographic evaluation. Hence, these
patients were not included.

CA-125 levels above than 35 U/mL were classified as high according to our laboratory
reference limits and a previous studies [6]. None of the patients were suffered from acute
decompensation of chronic HF during CA-125 measurements. All echocardiograms were
being performed within two weeks of the measurement of CA-125 via Vivid 7 system
(GE Medical System) with 2.5-5 Mhz probes. Digital records of echocardiographic
examinations were evaluated offline by at least two experienced echocardiographer
(cardiac sonographer or cardiologist). Ejection fraction was calculated by modified
Simpson’s method. Right ventricular dimensions were evaluated according to the most
recent guideline [8], and hence, midcavity and/or basal RV diameter above and below
reference range in the apical 4-chamber view at end diastole were considered. Those with
above reference limit in any of the above mentioned measurements were classified as RV
dilatation. Valvular regurgitations, namely mitral and tricuspid regurgitation were
quantified according to recent guideline, and categorized as trivial/mild/moderate/severe
[8]. Systolic pulmonary artery pressure (SPAP) was calculated as shown previously [9].
Systolic pulmonary artery pressure was classified as normal (<25 mmHg) and high (=25
mmHg). Left atrium (LA) size was classified as normal and enlarged according to
reference limits of the most recent guideline [8]. Approval from the ethics committee was
obtained for investigation of large cohort of patients with heart failure retrospectively.

Statistical analysis

Parametric data were expressed as meantstandard deviation, and categorical data as
percentages. SPSS 15.0 (SPSS, Inc., Chicago, lllinois) was used to perform statistical
analysis. Independent parameters were compared via Independent sample’s t test.
Categorical data were evaluated by chi square test as appropriate. Correlations were
evaluated by Pearson’s correlation test. Multivariable logistic regression was used to
evaluate independent parameters affecting high CA-125 levels. A p value below than 0.05
was adopted significant.
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Results

Mean age of the whole study group were 70+£9 years and mean LVEF was 30+8%. All
patients had chronic systolic heart failure with dilated left ventricles without a recent
decompensation (>6 months previously). All patients had NYHA Class I1-111 symptoms.
Results are summarized in Table 1.

Table 1. Patients with and without Right ventricular dilatation.

Those with RV Those without RV

dilatation (n=29) dilatation (n=27) p
Ejection fraction (%) 29+9 3247 0.1
CA-125 level (U/mL) 148+132 27425 <0.001
Age (years) 72.5+10.4 68.1+8.5 0.89
Systolic pulmonary artery pressure (mmHg) 40+15 20+6 <0.001
LV dimension (diastole, mm) 51.1£7.4 49.147.1 0.100
Muitral regurgitation (trivial/mild/moderate/severe) 1/17/9/2 3/20/4/0 0.165
Tricuspid regurgitation (trivial/mild/moderate/severe)  0/10/16/3 15/12/0/0 <0.001
NYHA Class II/111 9/20 14/13 0.114
Creatinine (mg/dL) 1.3+0.4 1.4+0.9 0.584
Hemoglobin (gr/dL) 12.842.1 13.1£2.5 0.636
Sex (male&female) 20&9 20&7 0.672
Hypertension 14 (48.3%) 16 (59.3%) 0.410
Diabetes mellitus 9 (31%) 9 (33.3%) 0.854

High CA-125 levels were positively correlated with SPAP levels (r=0.476, p<0.001).
Patients with RV dilatation had significantly higher CA-125 levels compared to those
without RV dilatation (148+132 U/mL vs. 27+25 U/mL, p<0.001). CA-125 levels were
positively correlated with severity of tricuspid regurgitation (r=0.693, p<0.001).
Moderate to severe tricuspid regurgitation was associated with 33 fold increased risk of to
be high CA-125 level (3.9-277.8; 95% CI). Moderate to severe tricuspid regurgitation
predicted high CA-125 level with a sensitivity of 58.1%, specificity of 96%. However,
high CA-125 level was not associated with EF (Table 2). Factors having significant
association with high CA-125 levels were enrolled into multivariable logistic regression
analysis. It was found that tricuspid regurgitation was the only independent predictor of
high CA-125 levels (1.15-47.05, p=0.035, Exp (B)=7.371; 95% ClI).

Table 2. Patients with and without high cancer antigen 125 level.

Patients with high Patients with normal p

CA-125 level (n=31) CA-125 level (n=25)
Ejection fraction (%) 30+9 3147 0.558
Age (years) 70.9£10.9 69.7+8.1 0.645
High systolic pulmonary artery pressure (>25 mmHg) 22 (71%) 6 (24%) 0.001
LV dimension (diastole, mm) 51.4+7.4 49.2+7.1 0.075
Muitral regurgitation (trivial/mild/moderate/severe) 1/19/9/2 3/18/4/0 0.225
Tricuspid regurgitation (trivial/mild/moderate/severe)  2/11/15/3 13/11/1/0 <0.001
NYHA Class I1/111 10/21 13/12 0.135
Presence of RV dilatation 5 (80.6%) 4 (16%) <0.001
Sex (male&female) 20&11 20&5 0.197
Presence of left atrial dilatation 26 (83.9%) 19 (76%) 0.514
Creatinine (mg/dL) 1.34£0.5 1.3£0.9 0.951
Hemoglobin (gr/dL) 12.54£2.3 13.442.2 0.159
Hypertension 16 (51.6%) 14 (56%) 0.954
Diabetes mellitus 9 (29%) 9 (36%) 0.789

Discussion

Increase in the level of CA-125 has been first identified in the ovarian carcinoma [10].
High levels are observed in other conditions such as lung cancer, gastrointestinal cancer,
abdominal military tuberculosis, endometriosis, and pelvic inflammatory disease [10, 1-
3]. CA-125 has been also found to be significantly elevated in patients with chronic
congestive heart failure (HF) [4-7, 11]. Idalou et al. [6] had previously shown that CA-
125 level was correlated with deceleration time, right atrial pressure, SPAP and
pulmonary artery wedge pressure. In the study by Gizzard et al. [12], CA-125 was related
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to many parameters of systolic and diastolic function of the left ventricle. CA-125 was
suggested as an emerging marker of poor survival in this group of patients [13]. However,
those studies also included those with acute decompositions, which could disable accurate
reasoning in the setting of acute congestion, which is known to influence CA-125 level
[14]. Besides, RV dilatation and tricuspid regurgitation were not separated from other
potential confounders. Actually, potential role of right side of the heart in the plasma
levels of CA-125 has not been searched in detail so far except case reports [15-16]. In a
very recent study enrolling all comers, it was shown that presence of depressed ejection
fraction, presence of right ventricular dilatation and presence of pericardial effusion were
independent predictors of high CA-125 levels [17] further supporting the notion that RV
dilatation could be responsible for elevations of CA-125. In our study, though, RV
dilatation was associated with high CA-125 levels in the university analysis; it was not
independent predictor of high CA-125 levels in the regression equation in the presence of
other factors. Hence, RV dilatation until a certain degree (until severe annular dilatation
which causes tricuspid leaflets to stay apart) might not be so important in the absence of
severe tricuspid regurgitation, which, transits high pressure retrogradely into splanchnic
bed. We did not observe any association between NYHA class and CA-125 level in
contrast to previous reports [6, 14]. However, those studies had enrolled patients from
every NYHA class, and in contrast, there were only NYHA Class II-111 patients in our
study. Besides, all were in relatively a stable situation. This might be the reason that we
did not observe any influence. In our study, we shown that in a group of patients with
stable systolic HF, high CA-125 level was associated with severity of tricuspid
regurgitation. Hence, CA-125 might be providing its prognostic role through high-
pressure influential signals coming from RV.

In terms of limitations, there might be several confounders of the study due its
retrospective nature. Several reasons driving rise of CA-125 might be underrepresented.
RV sizes and RV function (e.g. Tricuspid Annular Plane Systolic Excursion [TAPSE])
could have been quantified. However, since there were at least three different recordings
and measurements of RV enlargement (long axis, midcavitary, annular level), we had to
make qualitative measurement considering any one of the two (annular or midcavitary)
for dilatation. Besides, there was no patient with severe RV dilatation in the group,
probably, those with severe RV dilatation almost never stay stable. Hence, the study
underrepresents those with frequent exacerbations, acute decompensations, and inotrope
requiring patients. The authors of this study believe that quantitative evaluation of right
heart chambers would impact greatly onto the results.

In conclusion; CA-125 levels seemed to be independently associated with severity of
tricuspid regurgitation in patients with chronic stable systolic HF. Integrating CA-125
into clinical decision making particularly in those with stable systolic heart failure might
have important implications.
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