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ABSTRACT

Background: The serum tumor markers CA 19-9 and CA 125 are the serologic markers used for the monitoring of biliopancreatic
and ovarian cancer, respectively. They are reported to be elevated in a variety of nonneoplastic clinical situations, including
end-stage liver disease (ESLD). However, their prevalence and degree of elevation in patients with ESLD remained unclear.
Aim: To examine the prevalence and degree of elevation of CA 19-9 and CA 125 in patients with ESLD and to determine their
association with severity of liver disease.

Methods: Retrospective analysis of 161 patients with ESLD that were evaluated for liver transplantation at our institution
between March 2009 and December 2010. The mean age was 55.15 + 8.75 years and 107 (66.4%) of the patients were
men. Serum CA 19-9 and CA 125 levels were determined during evaluation of their candidacy for liver transplantation.
Results: Eighty-three (51.5%) patients had elevated CA 125 and 44 (53%) of them had a serum concentration >5 times
the upper limit of normal (ULN). Elevated CA 125 was associated with alcoholic liver disease, high Model for End-
Stage Liver Disease (MELD) score, and presence of ascites. Similarly, 37 (23%) patients had elevated CA 19-9 and 8
(21.6%) of them had a serum concentration >5 times ULN. Elevation of CA 19-9 was associated with high MELD score.
Conclusions: CA 125 and CA 19-9 concentrations were elevated in 51.5% and 23% of patients with ESLD, respectively.
Although the definite etiology remained unclear, their elevation was associated with the pathological conditions associated
with advanced liver disease. Further studies are needed to clarify the underlying mechanism(s) responsible for their
increased levels.
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INTRODUCTION nonmalignant chronic pulmonary diseases (12) and ESLD

(13, 14). However, the exact prevalence and degree

Serum tumor markers are widely used for the screening
and follow-up of various malignancies. However, these
markers are elevated in a variety of nonneoplastic diseases
including end-stage liver disease (ESLD), thus decreasing
their usefulness in patients affected by these diseases (1,
2). Moreover, the causes for their association with liver
diseases vary.

Cancer antigen 125 (CA 125) is a high-molecular-
weight glycoprotein produced by epithelial ovarian tumor
and mesothelial cells (3). It has been used in monitoring
the course of epithelial ovarian cancer (4, 5). However,
the CA 125 levels were found to be increased in patients
with chronic liver disease (6-9). Similarly, CA 19-9, a
glycoprotein with structural homology to Lewis blood
group antigen, is a marker for biliopancreatic malignancy
(10, 11). Elevation of CA 19-9 has been described in
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of elevation of these markers have not been studied in
patients with chronic liver disease.

The aims of this study were 1) to examine the
prevalence and degree of increase in serum levels of non-
liver-specific tumor markers (CA 19-9 and CA 125) in
patients with ESLD, and 2) to determine the correlation
between their degree of elevation, etiology, and severity
of liver disease.

MATERIALS AND METHODS

This is a retrospective study involving 161 patients with
ESLD who underwent an evaluation for liver transplantation
between March 2009 and December 2010 at our institution.
The institutional review board approved the study.
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We measured the serum levels of CA 19-9 and CA
125 in all patients at the time of their evaluation for liver
transplantation. The CA 19-9 and CA 125 assays were
performed by a 2-step immunoenzymatic method based on
the “sandwich” principle using the Access Immunoassay
Systems (Beckman Coulter Inc., CA, USA). The normal
ranges for CA 125 and CA 19-9 at our laboratory were
0-35 1U/mL and 0-60 1U/mL, respectively.

We also examined the following data: patients’ age
and sex, etiology of cirrhosis, variables of the Model for
End-Stage Liver Disease (MELD) score (serum bilirubin,
prothrombin time, and serum creatinine), and serum
alpha fetoprotein levels. All patients underwent contrast-
enhanced computed tomography (CECT)/magnetic
resonance imaging (MRI) of the abdomen and pelvis
to screen for malignancy. None of the patients had any
radiological evidence of biliopancreatic or ovarian
malignancy.

Statistical analyses

The results were expressed as mean =+ standard
deviation (SD) unless otherwise specified. Comparisons
were made using the chi-square test for categorical
variables. The unpaired t-test was used to compare the
means. SPSS version 18.0 (SPSS, Inc., Chicago, IL, USA)
statistical software was used for analysis and differences
were considered significant when p<0.05.

RESULTS

The baseline characteristics of the patients are given
in Table I. The mean age was 55.1 = 8.7 years (median:
55, range: 22-77) and 107 (66.4%) patients were male.
Chronic hepatitis C virus (HCV) infection was the
commonest cause of ESLD involving 96 (59.6%) patients,
followed by alcohol-related cirrhosis in 32 (19.9%)
patients. Hepatocellular carcinoma (HCC) was detected
in 45 (28%) patients at the time of evaluation. The mean
MELD score was 15.2 + 8.5 (median: 13; range: 6-40).
Sixty-eight (42.2%) patients had a history of smoking.
Twenty-seven (16.8%) patients from the present cohort
underwent liver transplant during the study period and no
biliopancreatic or ovarian malignancies were detected at
the time of transplant.

CA 125

The CA 125 level was increased in 83 (51.5%) patients,
55 (66.3%) of whom were males. The mean serum level
was 182.7 + 306.6 IU/mL (median: 41; range: 5-1887).
Forty-four (27.3%) patients had serum levels 5 times
above the upper limit of normal (ULN) levels (>175 1U/
mL). Elevation of the CA 125 level was correlated with the
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severity of liver disease (MELD score) and the presence
of ascites. The mean serum level of CA 125 in patients
with MELD scores <15 and >15 were 125.3 + 221.5 U/
mL and 272.5 + 400.7 1U/mL, respectively (p<0.05) (Tab.
I). Similarly, the mean serum levels in patients with and
without ascites were 218.3 + 293.9 [U/mL and 104.7 +
308.6 1U/mL, respectively (p<0.05). Elevated CA 125 was
also related to alcohol-related liver disease. The mean
serum levels in patients with alcohol-related liver disease
vs non-alcoholic liver disease were 347.2 + 390.2 1U/mL
and 134.1 + 262.8 1U/mL, respectively (p<0.05).

CA19-9

Elevated CA 19-9 levels were detected in 37 (23%)
patients, 26 (70.3%) of whom were males. The mean
serum level was 83.2 + 194.4 IU/mL (median: 34; range:
1-1490). Eight (5%) patients had serum levels 5 times
above ULN levels (>300 IU/mL). Elevated CA 19-9 levels
were significantly higher in patients with severe liver
disease (MELD score). The mean serum levels in patients
with MELD scores <15 and >15 were 46.4 + 63.5 IU/mL
and 140.5 + 303.1 [U/mL, respectively (p<0.05) (Tab. IlI).

DISCUSSION

It is interesting to report our experience of elevated
CA 125 and CA 19-9 in patients with chronic liver disease
but without any extrahepatic malignant disease, or any
other chronic diseases that may explain their elevated
serum levels. Our findings indicate that CA 125 was more

TABLE I - BASELINE PATIENT CHARACTERISTICS

Patient characteristics n (%)
Age (years) 55.1 £ 8.7
Males 107 (66.4)
Smoking 68 (42.2)
Etiology of liver disease
HCV 96 (59.6)
EtOH 32 (19.9)
Others 33 (20.5)
Presence of HCC 45 (28)
Presence of ascites 99 (61.5)
MELD score 152 +£8.5
CA 125 (IU/mL) 182.7 + 306.6
CA 19-9 (IU/mL) 83.2 +194.4

Age, MELD score, CA 125, and CA 19-9 are presented as mean + SD
HCYV, hepatitis C virus; EtOH, ethanol; HCC, hepatocellular carcinoma;
MELD, Model for End-Stage Liver Disease
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commonly altered in patients with liver disease compared
with CA 19-9 (51.5% vs 23%).

CA 125 is a high-molecular-weight glycoprotein
produced by epithelial ovarian tumors and by mesothelial
cells and is used in monitoring the course of epithelial
ovarian cancer (3-5). Interestingly, 66.3% of our patients
with elevated CA 125 were males. In concordance with
observations of earlier studies, our findings indicate that the
elevation of serum CA 125 concentration was associated
with severe liver disease as measured by the MELD score,
alcohol-related cirrhosis, and ascites (15-17). Bergmann
et al (15) studied 47 patients with ovarian cancer, 21 with
hepatoma, and 40 with cirrhosis; they found elevated CA
125 levels in all 3 groups but particularly in those with
ascites. Several other studies found a correlation between
the CA 125 level and the severity of liver disease and the
presence of ascites (16, 17). It is known that the coelomic

epithelium of the embryo and its derivatives, such as the
mesothelial lining of the peritoneal cavity, can secrete CA
125. The mechanical stress associated with abdominal
distension stimulates CA 125 secretion through mesothelial
cell proliferation (6). In a study by Deschénes et al (17) it
was found on immunohistological staining that peritoneal
mesothelial cells secrete CA 125. These findings suggest
that the stimulus for secretion of CA 125 is abdominal
distension rather than a particular attribute of ascites per
se. This idea is supported by reports of increased CA 125
secretion associated with other instances of mesothelial
cell proliferation, such as mesothelioma (18, 19).
Moreover, serum CA 125 levels were elevated to a greater
extent in patients with peritoneal fluid than in those
with pleural or pericardial fluid and this difference was
attributed to the larger surface area of the peritoneum or
to the amount of fluid in the peritoneum (3). On the other

TABLE Il - CA 125 SERUM LEVEL STRATIFICATION WITH PATIENT CHARACTERISTICS

Patient characteristics

Serum concentration IU/mL

<35 >35 >175*
n=78 n=2383 n =44
Age (mean = SD) 554 +8.8 549 +8.7 52.5+9.0
Males, n (%) 52 (66.6) 55 (66.2) 28 (63.6)
Smoking, n (%) 37 (47.4) 32 (38.5) 17 (38.6)
Etiology of liver disease, n (%)
HCV 50 (64.1) 46 (55.4) 20 (45.5)
EtOH 9 (11.5) 23 (27.7) 15 (34.1)
Others 19 (24.4) 14 (16.9) 9 (20.5)
Presence of ascites, n (%) 31 (39.7) 68 (81.9) 36 (81.8)
MELD score (mean + SD) 11.9+5.4 18.3 +9.7 19.7 £ 10.2
*Serum level 5 times above the upper limit of normal levels
HCV, hepatitis C virus; EtOH, ethanol; MELD, Model for End-Stage Liver Disease
TABLE 111 - CA 19-9 SERUM LEVEL STRATIFICATION WITH PATIENT CHARACTERISTICS
Patient characteristics Serum concentration 1U/mL
<60 >60 >300%*
n=124 n=37 n=38
Age (mean = SD) 56.0 + 8.4 52.2+9.1 58.4 + 6.2
Males, n (%) 81 (65.3) 26 (70.3) 4 (50)
Smoking, n (%) 53 (42.7) 15 (40.5) 3 (37.5)
Etiology of liver disease, n (%)
HCV 75 (60.5) 21 (56.8) 5(62.5)
EtOH 25 (20.2) 7 (18.9) 1(12.5)
Others 24 (19.3) 9 (24.3) 2 (25)
Presence of ascites, n (%) 74 (59.7) 25 (67.6) 2 (25)
MELD score (mean + SD) 13.8 +6.7 199+ 11.8 26.3 = 10.6

*Serum level 5 times above the upper limit of normal levels

HCV, hepatitis C virus; EtOH, ethanol; MELD, Model for End-Stage Liver Disease

© 2011 Wichtig Editore - ISSN 0393-6155

el49



Elevation of CA 125 and CA 19-9 in patients with end-stage liver disease

hand, Sari et al (20) described high serum and ascitic
CA 125 levels in patients with ascites owing to various
etiologies but without a relationship with the amount of
ascites. The presence of other factors was hypothesized
including an antigen synthesized by both peritoneal cells
and malignant ovarian cells or a cross-reaction between
ovarian cancer antigen and an undefined ascitic protein
(15). According to Collazos et al (7) CA 125 elevations
could also be related to failure of the liver to metabolize
the antigen. Perhaps, this may be the reason as several
studies reported that CA 125 levels return to normal range
after large volume paracentesis (16), peritoneovenous
shunt (21), and liver transplantation (17).

The present study demonstrates an elevated serum
levels of CA 19-9 in 23% of patients with ESLD. CA 19-9
is a marker for biliopancreatic malignancy; it can increase
in patients affected with nonmalignant respiratory
diseases including idiopathic interstitial pneumonia,
idiopathic pulmonary fibrosis, diffuse panbronchiolitis,
bronchiectasis or collagen-disease-associated pulmonary
fibrosis. The increase in serum CA 19-9 levels in these
conditions reflects progression of chronic pulmonary
disease to lung fibrosis, in the absence of malignancy
(12, 14). Elevation of CA 19-9 in chronic pulmonary
diseases may also be helpful in understanding the
significant increase in serum CA 19-9 in patients with
chronic liver disease. Normal biliary epithelial cells
secrete mucins carrying the epitope of CA 19-9. In fact,
immunohistochemical studies have demonstrated that CA
19-9 immunoreactivity is present in the cell membranes
of biliary canaliculi and ductules in patients with chronic
hepatitis and cirrhosis (22). Increased serum CA 19-9 may
be secondary to necroinflammatory processes, small bile
duct alterations, the presence of regenerative nodules,
and collagen hyperproduction, all of which are typical
features of progression of chronic hepatitis to cirrhosis.
Thus, CA 19-9 serum levels increase in close correlation
with the grade of liver inflammation and this can explain
the correlations between CA 19-9 levels and advanced
liver disease (23). Recently, Bertino et al (24) reported that
the increase in CA 19-9 is significantly higher in patients
with HCV infection, and thus related to the viral etiology.
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Based on the most recent literature, we propose that this
may be due to fibrogenic properties of HCV, but further
research is needed to assess the specific role of HCV in
CA 19-9 synthesis. Further investigations may clarify the
potential role of CA 19-9 as an indirect marker of hepatic
fibrosis, in addition to being a neoplastic marker.

CONCLUSIONS

In the setting of ESLD, serum levels of CA 125 and
CA 19-9 are frequently elevated. The increase in CA 125
and CA 19-9 in these patients is apparently not related to
malignant disease, even in those with serum levels more
than 5 times of ULN levels. Although the definite etiology
remained unclear, the elevation of CA 125 and CA 19-9
in ESLD patients was associated with the pathological
conditions associated with advanced liver disease. Further
studies are needed to clarify the underlying mechanism(s)
responsible for their increased levels.
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