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Meaning of elevated CA 19-9 serum levels in chronic
hepatitis and HCV-related cirrhosis

G. BERTINO ', A. M. ARDIRI !

, P. BOEMI !
M. (‘OI\\()LO

Lok \1 BRU\IQ , M. VALENTI ', M. C. MAZZARINO *

.S. CALYAGNO !, D. PULVIRENTI 3. S. NERI 3

Aim. Carbohydrate 19-9 antigen (CA 19-9) has been
used in the diagnosis and follow-up of gastroin-
testinal tumors. However, a remarkable reduc-
tion of specificity has been described in subjects
with chronic diseases. Elevated CA 19-9 serum
levels have been described in non neoplastic liv-
er diseases, such as hepatic cirrhosis, where they
correlate with the fibrosis grade and the disease
severity. The aim of the study is to evaluate CA 19-
9 levels in chronic hepatitis patients (CH) and
hepatic cirrhosis patients, Hepatitis C Virus (HCV)-
correlated. Our goal was to establish whether ele-
vated CA 19-9 levels can be considered a non casu-
al event in chronic liver disease and whether a
correlation can be found between CA 19-9 levels
and the severity of the disease.

Methods. 116 patients have been recruited (76
m, 40 f, average 54 years); 56 patients were
affected by CH and 60 by hepatic cirrhosis
(Child A). All patients were HCV+, genotype
1b. Patients positive to CA 19-9 high levels were
subjected to abdominal echography, EGDS,
colonscopy, abdominal CT.

Results. Fifty two percent presented high lev-
els of CA 19-9. None was affected by intestinal
or pancreatic neoplasia, or colestatic icterus. CA
19-9 levels were elevated in 46% of patients
with chronic hepatitis, and in 54% in patients
with hepatic cirrhosis. Furthermore, CA 19-9
levels in hepatic cirrhosis compared to CA 19-
9 levels in chronic hepatitis was statistically
significant (P>0.007).
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Conclusion. Increased serum levels of CA 19-9
are frequent in chronic viral hepatitis; this
often does not indicate a contemporary neo-
plastic disease and correlates in a statistically
significant way (P>0.007) with the severity of
the disease.
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Carhohydrate 19-9 antigen (Ca 19-9) is
mucine glycoprotein used in the diag-
nosis and follow-up of gastrointestinal tumors.
Its levels are elevated in patients with gastric
adenocarcinoma, in colon, biliary duct and
pancreatic carcinomas.'” The cut off value
(100 Ul/mL) grants a sensibility and speci-
ficity of 96% and 90% respectively. A signif-
icant reduction of its specificity is seen in
patients affected by chronic diseases such as
pacreatitis, renal failure and chronic liver dis-
ease. Moreover, some works in literature
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report an increase of CA 19-9 serum levels in
non neoplastic liver disease such as simple
liver cysts, severe steatosis, autoimmune
hepatitis, chronic alcoholic hepatitis 81! and
hepatic cirrhosis, where CA 19-9 levels seem
to correlate with the grade of fibrosis.!? 13

The aim of this study is to evaluate serum
CA 19-9 levels in a cohort of subjects affect-
ed by chronic HCV-correlated hepatitis
(CHO), in order to verify whether elevated
CA 19-9 serum levels can be considered a
non casual event, and whether a correlation
can be found between CA 19-9 serum levels
and the severity of the disease.

Materials and methods

One hundred sixteen patients have been
recruited (76 males, 40 females); the age
ranged from 35 to 78 years (average 54 years).
Clinical evaluations, haematho-chemical, viro-
logical, instrumental and histological analysis
were performed on these patients. None of
the patients made excessive use of alcohol or
hepatotoxic drugs. The following analysis
are reported in details.

Hepatic function tests

Aspartate Aminotransferase and Alanine
Aminotransferase (AST and ALT), gamma
Glutamil Tranferase (gGT), Alkaline Phospha-
tase, total, conjugated and unconjugated
bilirubin, cholinesterase, serum proteins, pro-
thrombin, fibrinogen, and Protombine Time
(PT) analyses were performed.

Virological analysis

In all patients Hepatitis B surface Antigen
(HBsAg), Hepatitis C Virus antibody (anti-
HCV), and Hepatitis C Virus RNA (HCV-RNA)
were searched, and the HCV genotype was
determined. Anti-HCV antibodies were deter-
mined via (Enzime-Linked immunosorbent
assay) ELISA assay (Ortho Diagnostic System
Inc., Raritan, NJ, USA).

Quantitative pretreatment HCV-RNA was
searched by means of the Polimerase Chain
Reaction (PCR) analysis of the region 5-UTR
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of HCV-RNA, using Cobas Amplicor, Monitor
Test 2.0, Roche Diagnostics. Viral genotypes
were identified by restriction analysis of the
amplified 5'-UTR, and the Simmons classifi-
cation was applied.

Autoimmaunity

Organ-specific and non organ-specific
autoantibodies (Antinuclear Antibodies: ANA,
Antimitochondrial Antibodies: AMA, Smooth
Muscle Antibodies: SMA, Liver Kidney
Microsomal Antibodies Tipe 1: LKM1) were
searched by immunofluorescent technique
and semiquantitative ELISA.

Thyroid function

Measurement of Thyroid-Stimulating Hor-
mone (TSH) (WHO 2nd IPR 80/558-ECL), free-
Triiodothyronine T3 (free-T3), free-Tetraio-
dothyronine T4 (free-T4) Enanced Chemi-
luminescence (ECL), Thyroid Perossidase-
Antibodies (TPO-Ab) and Thyroglobulin-
Antibodies (TG-Ab) (ECL) was performed.

Iron indexes

Blood iron (normal value [n.v.] 55-160
mg/dL in men, 45-150 mg/dL in women),
iron-saturated transferrin (n.v. 2-36 g/L), of the
total transferrin (Total Iron Binding Capacity:
TIBC n.v. 218-411 mg/dL), unsaturated trans-
ferrin (UIBC n.v, 110-290 mg/dL), transfer-
rin saturation (Fe/TIBCx100, n.v. 0-40), serum
ferritin (n.v. 18-370 ng/mL).

CA 19-9 measurement

CA 19-9 measurement has been performed
in all patients by ECL method (n.v. 0.0-39.0
UI/mL).

All hepatic function tests, haematochemi-
cal and hormonal measurements and viro-
logical analysis were performed in the labo-
ratory of our hospital with automated and
standardized methods, in conformity to the
quality certified standards EN ISO 9001:2000.

Instrumental tests

Patients who resulted positive to high lev-
els of CA 19-9 were subjected to abdominal
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Chronic
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Figure 1.—The figure shows 56/116 (48%) chronic hepa-
titis (CH) cases, 60/116 (52%) cirthosis Child A HCV 1b cor-
related.

echography and esophagogastroduo-
denoscopy (EGD), colonscopy and abdominal
spiral CT.

Hepatic biopsy

Hepatic tissue specimens were taken from
all patients, by echo-driven biopsy by means
of Menghini’s method. Histological evaluation
of necro-inflammatory activity and fibrosis
according to METAVIR score, and semi-quan-
titative evaluation of severity and distribution
of iron deposit according to Brissot et al.
Intrahepatic iron was evaluated by Perls col-
oration with Prussia blue.

Statistical analysis

Continuous variables were presented with
mean values and standard deviation.
Dicotomic variations were expressed as fre-
quencies and examined by non parametric
statistical methods (y?, Fisher’s exact test). In
the case of two groups comparison, couples
of data and single data were examined by t
Student test.

Results

Fifty-six out of 116 patients resulted affect-
ed by chronic hepatitis (CH) (48%), and 60
out of 116 by hepatic cirrhosis HCV-corre-
lated, genotype 1b (52%). Sixty patients (40
males, 20 females [52%]) presented high
serum levels of CA 19-9 (mean value 76.8
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Figure 2.—Elevated CA 19-9 serum levels.

UIl/mL, SD:42.3 Ul/mL). Clinical, instrumen-
tal and laboratory investigations allowed to
exclude any intestinal, pancreatic, ovarian
and mammalian tumors; inflammatory intesti-
nal diseases or colestatic icterus were absent
too (Figure 1), CA 19-9 serum levels were
elevated in 46% (28/60) of CH patients, with
a METAVIR score ranging from F1 to F3, and
in 54% (32/60) of hepatic cirrhosis patients,
with a F4 METAVIR score. The increase of
CA 19-9 in hepatic cirrhosis resulted statisti-
cally significant in comparison to the increase
in chronic hepatitis (P>0.007), as shown in
Figure 2.

Discussion and conclusions

Our data demonstrate that high levels of CA
19-9 are a frequent event in viral chronic hepati-
tis (52%); they often cannot be considered as a
sign of neoplasia, and are statistically correlat-
ed with the severity of the disease (P>0.007) and
with an increase of fibrotic process.

The first outcome of our study is that it is
necessary to careful evaluate the use of CA
19-9 as a tumoral marker in the presence of
a chronic liver disease, because a high per-
centage of false positives can occur.

Our data also focus on the possibility to use
CA 19-9 as indirect marker of hepatic fibro-
sis. Some works in literature report a statisti-
cally significant correlation between CA 19-
9 serum levels and some standard parameters
of hepatic function: a positive correlation can
be shown with levels of AST, ALT, Alkaline
Phosphatase and bilirubin.'?

Other studies show a correlation between
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CA 19-9 (alone or together with CA 125) and
the grade of hepatic fibrosis. In these studies
two groups of patients were examined, one
with a F3-F4 METAVIR score (portal fibrosis
without septa, or septal without cirrhosis)
and one with a F4 METAVIR score (severe
septal fibrosis with cirrhosis). CA 19-9 serum
levels (alone or together with other serum
markers) can be used to individuate patients
with severe fibrosis and cirrhosis. '

Several direct and indirect hepatic fibrosis
markers were studied in the last years.
Ialuronic acid, type IV collagen, metallopro-
teinase-2 (MMP-2), tissue inhibitor of metal-
loproteinase (TIMP-1) were tested as direct
markers. Fibrospect and the European Liver
Fibrosis study group panel were used as tests
with a combination of markers.

Transaminase enzymes were the first indi-
rect hepatic fibrosis markers. They were even-
tually associated to each other in the
Aspartate aminotransferase-Alanine amino-
transferase ratio (AAR) index.'> Wai and oth-
er authors proposed a further evolution of
AAR index, by combining AST to platelet
count: Aspartate aminotransferase Platelet
Ratio Index (APRD).!%? Forns et al. proposed
a simple test which combines age, choles-
terol, YGT and platelets (Forms’ index).

The most studied non invasive markers
combination is Fibrotest, which associates
total bilirubin, aptoglobin, apolipoprotein
Al and p-macroglobulin.?* Fibrotest is
nowadays not only the most studied non
invasive markers combination but also the
most validated, with more than 30 reports in
literature.?* 2 In HCV hepatitis it showed a
significant area under curve (AUC) ranging
from 0.74 to 0.87 for the fibrosis (F>2) and
from 0.71 to 0.87 for the cirrhosis. The pre-
sent data suggest, thus, that Fibrotest is effi-
cient in the diagnosis of the extreme con-
ditions of hepatic fibrosis (FO-F1 and F4),
but is rather less efficient for intermediate
stages. Furthermore, in some studies
Fibrotest did not result as accurate as in the
first works.?% 27

These and other data in literature show
how in the last years many researchers con-
centrated their efforts on the igentification
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of combinations of hepatic fibrosis direct and
indirect markers, or also of sequential algo-
rthythms of combinations, in order to increase
the diagnostic accuracy of the proposed
tests,. 2830

We also report the use of CA 19-9 as indi-
rect marker of hepatic fibrosis; it could be
used in the combinations already in use, in
order to increase the diagnostic accuracy of
the tests, rising both the positive and the neg-
ative predictive values.

Riassunto

Significato di elevati livelli sierici di CA 19-9 nell e-
patite cronica e nella cirrrosi HCV correlata

Obiettivo. L'antigene carboidratico 19-9 (CA 19-
9) ¢ utilizzato come marker neoplastico nella dia-
gnosi e nel follow-up di tumori gastrointestinali.
Tuttavia la sua specificita si riduce nelle malattie
croniche. Incrementi del CA 19-9 sono stati segna-
lati in patologie epatiche non neoplastiche, tra cui
la cirrosi epatica, in quest'ultimo caso i suoi livelli
sembrano essere correlati con il grado di fibrosi e la
severita della malattia. Lo scopo di questo lavoro &
valutare e confrontare i livelli plasmatici di CA 19-
9 in pazienti affetti da epatite cronica (CH) e in
pazienti con cirrosi epatica HCV-correlata, per veri-
ficare se in corso di CH il riscontro di valori eleva-
ti di CA 19-9 sia un evento frequente ¢ se vi sia cor-
relazione tra i livelli di CA 19-9 e la severita dell’e-
patopatia.

Metodi. Sono stati arruolati 116 pazienti, di cui 76
maschi e 40 femmine, di eta media 54 anni, 56 con
epatite cronica, 60 con cirrosi epatica Child A HCV-
correlata, genotipo 1b. T pazienti con incremento del
CA 19-9 sono stati sottoposti a ecografia addominale,
esofagogastroduodenoscopia, colonscopia, TAC spi-
rale addominale.

Risultati. 11 52% (60/116) dei pazienti presentava
aumento del CA 19-9. Nessuno era affetto da neo-
plasie intestinali, pancreatiche o ittero colestatico. I
livelli sierici di CA 19-9 erano elevati nel 46% (28/60)
delle epatiti croniche e nel 54 % (32/60) delle cirrosi
epatiche. L'incremento del CA 19-9 nella cirrosi epu-
tica rispetto all'epatite cronica risultava statistica-
mente significativo (P>0.007).

Conclusioni. L'aumento dei livelli sierici di CA
19-9 & frequente nell’epatite cronica virale (52%);
spesso nella CH non € spia di una concomitante
neoplasia ma si correla (p>0.007) con la severita
della malattia.

Parole chiave: Antigene carboidratico 19-9 - Fibrosi
epatica - Epatite cronica - Epatite C.

Dicembre 2007



MEANING OF ELEVATED CA 19-9 SERUM LEVELS IN CHRONIC HEPATITIS AND HCV-RELATED CIRRHOSIS

-~

11.

12,

3372

16.

Vol, 53, N. 4

6.

. Montalto M, Santoro L, V.

References

- Motoo Y. Satomura Y, Mouri I, Mouri H, Ohtsubo K,

Sakai J et al. Serum levels of pancreatitis-associated
protein in digestive diseases with special reference 1o
gastrointestinal cancers. Dig Dis Sci 1999;44:1142-7.

. Plemenos MF, Dimas C, Kotsios A, Gennatas K, Pafiti AK.

Prognostic significance of the immunohistochemical
localization and serological detection of CA19-9 tumor
antigen in colon carcinoma, ] BUON 2004;9:73-6.

. Markocka-Maczka K. Ca 19-9 antigen in differentia-

tion of pancreatic inflammarory and neoplastic tumors.
Wiad Lek 2003;56:537-40.

. Ducreux M, Boige V, Malka D. CA 19-9 and pancrea-

tic carcinoma, a revival? Onkologie 2007;30:12-3.

. Nouts A, Levy P, Voitot H, Bernades P. Diagnostic value

of serum Ca 19-9 antigen in chronic pancreatitis and
pancreatic adenocarcinoma Gastroenterol Clin Biol
1998;22:152-9.

Tanaka N, Okada S, Ueno H, Okusaka T, Ikeda M,
The usefulness of serial changes in serum CA19-9 levels
in the diagnosis of pancreatic cancer. Pancreas
2000;20:378-81.

. Nowak ], Jakubowska D, Wiczkowski A, Sprzaczko-

wska K, Stechly T, Zmudzinski W et al. Carbohydrate
antigens CA 19-9, CA 242, CA 50 in liver diseases. Wiad
Lek 1998:51:484-91,

. Park KH. Kim JS, Lee JH, Kim HJ, Kim JY, Yeon JE et

al. Significances of serum level and immunohistoche-
mical stain of CA19-9 in simple hepatic cysts and
intrahepatic biliary cystic neoplasms. Korean ]
Gastroenterol 2006;47:52-8.

. Vandemergel X, Vanderghevnst F, Decaux G. Very high

s. Acta

clevation of CA19-9 level in a patient with steatos
Gastroenterol Belg 2003;68:380-1.

stola M, Curigliano V, Ricci R,
Vecchio FM et al. Normalisation of high CA 19-9 values
in autoimmune hepatitis after steroidal treatment. Int |
Immunopathol Pharmacol 2005;18:603-7.

de Goede E, Yap SH. An exceptional®high concentra-
tion of serum CA 19.9 in a patient with alcoholic liver
disease. Gur 1997:41:579-80.

Giannini E, Borro P, Botta F, Chiarbonello B, Fasoli A,
Malfatti F e al. Cholestasis is the main determinant of
abnormal CA 19-9 levels in patients with liver cirrho-
sis. Int J Biol Markers 2000;15:226-30.

. Maestranzi S, Przemioslo R, Mitchell H, Sherwood RA.

The effect of benign and malignant liver diseases on the
tumor markers CA19-9 and CEA Ann Clin Biochem
1998:35:99-103.

. Schoniger-Hekele M, Muller C. The combined elevation

of tumor markers CA 19-9 and CA 125 in liver disease
patients is highly specific for severe liver fibrosis. Dig
Dis Sci 2006;51:338 45.

Giannini E, Risso D, Botta F, Chiarbonello B, Fasoli A,
Malfatti F et al. Validity and clinical utility of the aspar-
tate aminotransferase-alanine aminotransferase ratio
in assessing disease severity and prognosis in patients
with hepatitis C virus-related chronic liver discase.
Arch Intern Med 2003;163:218-24.

Wai CT, Greenson JK, Fontana R, Kalbfleisch JD,
Marrero JA, Conjeevaram HS ef al. A simple noninva-
sive index can predict both significant fibrosis and
cirrhosis in patients with chronic hepatitis C.
Hepatology 2003;38:518-26.

18.

21.

22,

28,

29.

BERTINO

. Le Calvez S, Thabut D, Messous D, Munteanu M, Ratziu

V, Imbert-Bismout F et al. The predictive value of fibro-
test vs.APRI for the diagnosis of fibrosis in chronic
hepatitis C. Hepatology 2004;39:862-3.

Lackener C, Struber G, Liegl B, Leibl S, Ofner P, Bankuti
C et al. Comparison and validation for simpler non
invasive tests for prediction of fibrosis in chronic hepa-
titis C. Hepatology 20035;41:1376-82,

. Sebastianini G, Vario A, Guido M, Noventa F, Plebani

M, Pistis R et al. Stepwine combination algorithms of
non-invasive marker to diagnose significant fibrosis in
chronic hepatitis C. | Hepatol 2006;44:686-93.

. Chrysanthos NV, Papatheodoridis GV, Savvas S, Kafiri

G, Petraki K, Manesis EK ef al. Aspartale aminotran-
sferase to platelet ratio index fibrosis evaluation in
chronic viral hepatitis. Eur ] Gastroenterol Hepatol
2006:18:389-96.

Snyder N, Gajula L, Xiao SY, Grady J, Luxon B, Lau
DT el al. APRI: an easy and validated predictor of hepa-
tic fibrosis in chronic hepatitis C. ] Clin Gastroenterol.
2006;40:535-42.

Snyder N, Gajula L, Xiao SY, Grady J, Luxon B, Lau
DT et al. The APRI may be enhanced by the use of the
FIBROSpect II in the estimation of fibrosis in chronic
hepatitis C. Clin Chim Acta 2007:40:461-3.

. Forns X, Ampurdanes S, Llovet JM, Aponte ], Quinton

L, Martinez-Bauer E et al. Identification of chronic
hepatitis C patients without hepatic fibrosis by a sim-
ple predictive model. Hepatology 2002;36:986-92.

i. Imbert-Bismut F. Ratziu V, Pieroni L, Charlotte F,

Benhamou Y, Poynard T et al. MULTIVIRC Group.
Biochemical markers of liver fibrosis in patients with
hepatitis C virus infection: a prospective study. Lancet
2001;353:1069-75.

. Ngo Y, Munteanu M, Messous D, Charlotte F, Imbert-

Bismut F, Thabut D et al. A prospective analysis of the
prognostic value of biomarkers (FibroTest) in patients
with chronic hepatitis C. Clin Chem 2006;52:1887-96.

. Gebo KA, Herlong HF, Torbenson MS, Jenckes MW,

Chander G, Ghanem KG et al. Role of liver biopsy in
management of chronic hepatitis C: a systematic review.,
Hepatology 2002:36(Suppl 1):5162-71

7. Halfon P. Bourliere M, Deydier R, Botta-Fridlund D,

Renou C, Tran A et al. Independent prospective mul-
licenter validation of biochemical markers (fibrotest-acti-
teso) for the prediction of liver fibrosis and activity in
patients with chronic hepatitis C: the fibropaca study.
Am J Gastroenterol 2006;101:547-55.

Poynard T, Imbert-Bismut F, Ratziu V, Chevret S, Jardel
C, Moussalli ] ef al. GERMED cyt04 group. Biochemical
markers of liver fibrosis in patients infected by hepa-
titis C virus: longitudinal validation in a randomized trial.
J Viral Hepat 2002;9:128-33.

Adams LA, Bulsara M, Rossi E, DeBoer B, Speers D,
George J et al. Hepascore: an accurate validated pre-
dictor of liver fibrosis in chronic hepatitis C infection.
Clin Chem 2005;51:1867-73.

30. Bourliere M, Penaranda G, Renou C, Botta-Fridlund

MINERVA GASTROENTEROLOGICA E DIETOLOGICA

D, Tran A, Portal [ et al. Validation and comparison of
indexes for fibrosis and cirthosis prediction in chronic
hepatitis C patients: proposal for a pragmatic approa-
ch classification without liver biopsies. J Viral Hepat
2006;13:659-70.

309



