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Abstract

AIM: The utility of serum alpha-fetoprotein (-FP) for the
detection of hepatocellular carcinoma (HCC) is questionable.
High serum levels of chromogranin-A (CgA) have recently
been reported in HCC. Impaired hepatic, renal, and heart
functions influence circulating CgA. The aim of this study
was to assess sensitivity and specificity of serum CgA as
a marker of HCC in patients with liver cirrhosis (LC).

METHODS: Serum CgA levels were measured by RIA in
339 patients of which 54 HCC, 132 LC, 45 chronic hepatitis
(CH), 27 chronic heart failure (CHF), 36 chronic renal
failure (CRF), 45 chronic inflammatory bowel disease (IBD)
as disease controls and in 75 healthy controls. Patients
with liver disease or IBD and concomitant renal and/or
heart failure were excluded. Pearson correlation, non-
parametric combination test and confidence interval
analysis were used for statistical analysis.

RESULTS: Serum CgA above normal values (100 ng/mL)
were found in 83% of HCC patients, in 48% of LC patients,
in 20% of CH patients, in 33% of IBD patients, in 92%
of CRF patients, in 100% of CHF patients, and in none
of the healthy controls. The mean CgA values in HCC
(769±1 046), in LC (249±369), in CH (87±94), in CRF
(1 390±1 401), in CHF (577±539), in IBD (146±287) were
significantly higher than those in healthy controls (48±18).
HCC patients had higher CgA values (P<0.01) than LC,
CH, and IBD patients but did not differ from those with
CRF or CHF. The 95% CI for the mean (250-1 289 ng/mL)
in HCC patients was selected as a CgA range and the
lower value of such range was assumed as cut-off.

Sensitivity and specificity of CgA, calculated in relation to
the cut-off in patients with cirrhosis and HCC, were
respectively 61% (CI 48-73%) and 82% (CI 75-88%).
Serum -FP values were >200 ng/mL in 21% of the HCC
patients and in none of the LC patients. No significant
correlation was found between -FP and CgA in patients
with HCC and in patients with cirrhosis.

CONCLUSION: When HCC is suspected and -FP is normal
or <200 ng/mL, CgA serum values represent a complementary
diagnostic tool, unless kidney or heart failure is present.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Chromogranin-A (CgA) is a 50-ku acid glycoprotein
originally described in catecholamine storage vesicles of the
adrenal medulla[1]. It has a wide distribution in secretory
vesicles of  the endocrine, neuroendocrine and nervous
system, where it is co-stored and co-secreted with hormones
and neurotransmitters[2] . It is present in low concentration
in the serum of healthy individuals, while high serum
levels represent a sensible marker of carcinoid-like tumors
and neuroendocrine tumors such as neuroblastoma,
pheochromocytoma, and small cell lung carcinoma[3,4] .

Recently, cellular clones with morphological and functional
neuroendocrine features have been demonstrated in non-
endocrine tumors, and elevated levels of serum CgA have
been described in patients with carcinoma of the prostate,
breast, ovary, pancreas, and colon[5] .

Cirrhosis of the liver is the most important risk factor
for hepatocellular carcinoma (HCC), which represents the
leading cause of death in these patients[6]. The most useful
serum marker of the tumor, alpha-fetoprotein (-FP), has
a highly variable sensitivity and specificity in the reported
studies[6,7]. The diagnostic value of other markers of HCC
proposed so far, serum des--carboxyprothrombin[8], p53
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autoantibodies, TGF--1, -L-fucosidase, glycilproline
dipeptidyl aminopeptidase isoenzyme, nociceptin, is
questionable.

Clusters of cells containing CgA have been demonstrated
within HCC tissue[9-11]. One recent study[12], reporting high
serum CgA values in approximately half patients with HCC,
suggests that CgA might represent a useful marker of  HCC.
However, other factors, in particular renal and cardiac
function, may affect circulating CgA, and elevated levels
of serum CgA have been reported both in kidney failure[13]

and in heart failure[14].
The aim of this study was to assess the sensitivity and

specificity of serum CgA as a marker of HCC in patients
with cirrhosis of the liver.

MATERIALS AND METHODS

Patients and healthy subjects
CgA serum values in a population of 339 consecutive
elective patients, 54 with HCC, 132 with cirrhosis of the
liver (LC), 45 with chronic hepatitis (CH), 27 with chronic
heart failure (CHF), 36 with chronic renal failure (CRF),
and 45 with newly diagnosed chronic inflammatory bowel
disease (IBD) as disease controls, were studied. Serum CgA
was also measured in 75 blood donors constituting the
healthy control group. Patients with liver disease or IBD
and concomitant renal and/or heart failure were not included
in the study. The diagnosis of HCC was based on findings
of  imaging techniques and/or histological confirmation. The
diagnosis of LC was clinical and/or histological. The diagnosis
of  CH was also histologically confirmed. The demographic
and clinical characteristics of the populations studied are
illustrated in Table 1.

Assays
Serum CgA was detected in deep frozen sera (-20 ℃) using
a commercial solid-phase two-site immunoradiometric assay,
CGA-RIA CT, CIS Bio International, Schering S.A., GIF-
Sur-Yvette, Cedex, France. Briefly, two monoclonal antibodies
were prepared against sterically remote sites on the CgA
molecule. The first one was coated in the solid phase, the
second one was radio labeled with iodine 125. CgA molecules
or fragments present in the samples to be tested were
sandwiched between the two antibodies. After the formation
of the coated antibody/antigen/iodinized antibody sandwich,
the unbound tracer was removed by washing. The remaining
radioactivity was proportional to the concentration of CgA
in the sample. Same subject samples were evaluated in duplicate
in the same assay. The normal range for serum levels of
CgA reported in normal population is 20-100 ng/mL.

In patients with LC and with HCC -FP serum values
were determined with routine radioimmunoassay.

Statistical analysis
Interaction between variables was studied using Pearson
correlation. Differences in CgA serum values among the
groups were evaluated by non-parametric combination
(NPC) test[15]. P<0.05 was considered as statistically significant.
In the HCC group, a range of CgA values was constructed.
In relation to the lower limit of such range, sensitivity and

specificity of attribution of subjects with HCC and cirrhosis
were determined. For sensitivity and specificity, CI were
also built.

Softwares used were Methodologica S.R.L. (2001) for
non-parametric analysis NPC test, confidence interval
analysis (CIA) Windows version 2.0 (2000) for sensitivity
and specificity evaluation, and SPSS, Windows 11.0 (2001)
for box-plot construction.

RESULTS

Circulating levels of  CgA above normal values, 100 ng/mL,
were found in 83% of HCC patients, in 48% of LC patients,
in 20% of CH patients, in 33% of IBD patients, in 92%
of CRF patients, in 100% of CHF patients, and in none of
the healthy subjects.

In all groups of patients, CgA values were not correlated
with anagraphical age (Pearson test). Within each group no
significant differences in CgA values were found between
males and females (NPC test).

All groups of patients had serum CgA higher than controls
(Table 1 and Figure 1). Statistical analysis performed by
NPC test showed a highly significant difference (P = 0.000)
of CgA values among the groups examined altogether. In
order to ascertain which groups were imputable for the
significance, all possible comparisons between paired groups
were performed. The P values of  the analysis are shown in
Table 2. In particular, patients with HCC had CgA values
higher than patients with cirrhosis or with CH but not
different from those with renal failure or heart failure.

In order to define to which extent CgA values may be
considered a marker of the presence of HCC in cirrhotic
patients, the 95%CI  for the mean (250-1 289 ng/mL) was
selected as CgA range in patients with HCC, and the lower
value of such range was assumed as cut-off. Sensitivity and
specificity of CgA, calculated in relation to the cut-off in
patients with cirrhosis and HCC, were respectively 61%
(CI 48-73%) and 82% (CI 75-88%)[16].

Serum -FP levels >200 ng/mL were found in 21%
of the patients with HCC and in none of the patients with
LC. No significant correlation was found between -FP
values and CgA values in patients with HCC (P = 0.86) and
in patients with cirrhosis (P = 0.50).

Figure 1  Box-plot diagram showing the distribution of CgA values
in the groups studied. Abbreviations: HCC, hepatocellular carcinoma;
LC, liver cirrhosis; CH, chronic hepatitis; IBD, inflammatory bowel
disease; CRF, chronic renal failure; CHF, chronic heart failure; CONTR,
controls.
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DISCUSSION
CgA is a sensitive marker of neuroendocrine tumors, valid
for the diagnosis and follow up[17-19]. High serum levels of
CgA have also been reported in non-neuroendocrine
neoplasias, such as colon, lung, breast and prostate cancer,
probably in relation to a neuroendocrine differentiation[20-23].
In a recent study, Leone et al[12] reported elevated CgA serum
values in 43% of patients with cirrhosis and superimposed
HCC suggesting that raising CgA levels, likely due to a
neuroendocrine component of the tumor, might be a useful
prognostic marker for HCC in cirrhotic patients. However,
high serum CgA values are also found in patients with
hepatic failure[24], CRF[25] and CHF[26], possibly because of
inadequate hepatic metabolization, reduced renal elimination
and neuroendocrine activation.

In this study, we found that patients with HCC had CgA
values higher than patients with other liver disease, cirrhosis
or CH, but not different from those with renal failure or
heart failure. This finding suggests that determination of
CgA serum values is useful in monitoring patients with
cirrhosis of the liver for early detection of HCC, unless
kidney or heart failure is present.

In order to determine the sensitivity and the specificity
of the test for HCC detection, we constructed a range of
CgA values in HCC and assumed as cut-off in the lower
value of the range (250 ng/mL). This cut-off appears to
have a good sensitivity and specificity, respectively 61%
and 82%, for detection of HCC in patients with LC.

-FP is the most commonly used circulating marker
for HCC. In our series, as in others, a small percentage (21%)

of patients with HCC had -FP serum values >200 ng/mL,
a cut-off  considered suggestive for the presence of  the
tumor. Values of  -FP were not correlated with CgA values.
Therefore, when -FP is normal or <200 ng/mL and in
the presence of suspicious clinical, laboratory and/or imaging
signs of HCC, the evaluation of CgA levels becomes of
particular importance in the follow-up of chronic liver disease
patients.

Since patients with chronic liver disease and HCC with
concomitant heart or kidney failure were not included in
this study, in order to avoid the interference of these
pathologies on the diagnostic value of CgA in HCC, further
studies are necessary for the evaluation of the specificity
of the marker in the entire population of chronic liver
disease.

A follow-up of CgA serum values after treatment of
HCC is recommended in order to define the utility of the
marker for the detection of recurrent tumor.
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