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Abstract

Aim: To know the correlation between C-reactive protein and alanin amino transferase, or with serum albumin level in the
decompensated liver cirrhosis (LC) patients.Material and methods : We consecutively studied decompensated (ascitic) LC
patients. The serum high sensitivity (hs)-CRP was measured with immunoturbidimetry . We studied the correlation between hs-
CRP and ALT,or with serum albumin level with p value < 0.05.Results : There were 108 decompensated (ascitic) liver cirrhosis
patients. The median of hs-CRP level was 63.6(0.76-783.2) mg/L; median of ALT level was 74.3(16-912) UI/L; mean of the
serum albumin level was 25.1±8.49 g/L. The correlation coefficient between hs-CRP and ALT was r = 0.22 (p=0.02); hs-CRP
and serum albumin level was r = ─ 0.28 (p= 0.003).Conclusion: There were still positive low correlation between hs-CRP and
ALT and negative low correlation between hs-CRP and serum albumin level even in patients with decompensated liver cirrhosis.

INTRODUCTION

Liver Cirrhosis is characterized histologically by extensive
loss of liver cells and disorganization of the liver lobules and
disorganized regenerated remaining liver cells which are
surrounded by fibrous tissue (fibrous nodules). C-reactive
protein (CRP) is a plasma protein which is synthesized in the
hepatocyte and the concentration increase during
inflammatory states even chronic inflammation (1,2).
Alanine aminotransferase (ALT) also produced in
hepatocyte cytosol and the concentration is increased in liver
inflammation but usually within normal range in end stage
liver cirrhosis(3). Albumin is also synthesized in the liver
and its serum level is reduced in chronic liver disease as well
as in the inflammatory states, and become one of the severity
markers of liver cirrhosis (3,4). The interesting question: is
the effect of liver cirrhosis on serum CRP level followed by
changes in serum ALT and albumin level in the similar
direction ?. To our knowledge this kind of study has never
been done before. Aim of our study is to know the
correlation between CRP and ALT, and between CRP and
serum albumin level in decompensated liver cirrhosis
patients.

MATERIALS AND METHODS

We consecutively studied the decompensated (ascitic) liver
cirrhosis patients, who were hospitalized in Panti Rapih and
Dr.Sardjito General Hospital , Yogyakarta , Indonesia,
between January 2007 and October 2008 . Patients with
hepatocellular carcinoma based on transabdominal
ultrasound (hepatic nodular or diffuse lesions) and alfa feto
protein > 400 ng/mL, or with treatment which influenced the
hs-CRP results, such as non steroid anti-inflammatory drugs,
were excluded from the study.

The serum high sensitivity (hs)-CRP was measured with
immunoturbidimetry method. Serum ALT , albumin level
and other relevant liver function tests markers, included Anti
HCV and HBsAg were measured. Serum creatinine was also
measured.

Spearman rank correlation coeffficient was applied to reveal
the correlation between hs-CRP and ALT or between hs-
CRP and serum albumin level. P value < 0.05.

RESULTS

There were 108 decompensated (ascitic) liver cirrhosis
patients(66 male;42 female) included in the study with the
mean of age was 59.68±10.26 years old. The characteristic
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of the patients showed the mean of albumin was 25.14±8.49
g/L, median of ALT 39.75(7.7-403)UI/L;hs-CRP
63.6(0.76-783.20)mg/L;bilirubin serum 40.01(2.74-343.2)
μmol/L;and the mean of creatinine serum was 99.89±41.57 μ
mol/L . The hepatitis viral serological marker showed anti-
HCV(+) 45 patients, HBsAg(+) 41 patients and cryptogenic
22 patients There was low correlation between ALT and hs-
CRP level and statistically significant (r = 0.22; p= 0.02).
The low negative correlation was also revealed between
serum albumin level and hs-CRP and statistically significant
(r = ─ 0.28; p = 0.003).

DISCUSSION

Our study showed that serum CRP(hs-CRP) level had
positive low correlation with serum ALT level, and the
serum CRP(hs-CRP) level had negative low correlation with
serum albumin level in decompensated liver cirrhosis
patients. ALT is a cytosol enzyme of hepatocytes which
mainly produced in the liver and become the marker of the
liver parenchymal inflammation. A study showed that the
serum CRP level was produced mainly in the hepatocyte and
under transcriptional control by the cytokine IL-6 (2). It
seem, based on our study, eventhough there was extensive
loss of liver cells and necrotic process of the liver
parenchym in decompensated liver cirrhosis, the serum CRP
level was still maintained in high level and independent of
serum ALT level with its low correlation. The remaining
viable hepatocytes may still contribute to this result. It was
different with a study in milder liver disease such as liver
steatosis subjects which the elevated ALT level was
associated with the higher CRP level(> 3 mg/L) (6). A study
in nonalcoholic steatohepatitis (NASH) also demonstrated
elevation of hs-CRP (7) .

Serum albumin is also produced by the hepatocytes and
usually depressed in the decompensated liver cirrhosis ,
however the synthesis rate may be still normal, low or even
increase (4) . The albumin synthesis in liver cirrhosis is
influenced by many factors, such as nutritional states,
change in colloid osmotic pressure, pressure alteration
within the liver and cytokines (4,8). The cytokines
(IL-6,IL-1, and TNF-α) have an important role which not
only inhibit the albumin synthesis in the liver , but also
stimulate the acute phase proteins production, such as CRP
(2,4,5). Inflammatory states usually increase synthesis of
many plasma protein, acute phase response, including CRP,
but decrease the albumin level (2,5). Our study showed even
in the decompensated state of liver cirrhosis the negative

correlation between serum CRP level and serum albumin
level was still be maintained, but this low correlation may
reflect the multifactorial influences in the albumin synthesis
and serum albumin level.

Studies also try to predict the association of CRP level and
the prognosis (9) and also as a marker of hepatocellular
carcinoma (10) , and a study suggested that CRP expression
correlates with progression of the disease in chronic hepatitis
B but not chronic hepatitis C (11).

In conclusion, serum CRP(hs-CRP) level has only positive
low correlation with serum ALT level and negative low
correlation with serum albumin level in the decompensated
liver cirrhosis patients. Further study is needed to reveal the
possibility of serum CRP level as one of the end stage liver
cirrhosis marker.

References

1. Hurlimann J; Thorbecke GJ, Hochwald GM. The liver as
the site of C-reactive protein formation. J Exp Med
1966;123:365-378.
2. Black S, Kushneri I, Samols D. C-reactive protein. J Biol
Chem 2004;279:48487-49490.
3. Sherlock S and Dooley J. Diseases of the liver and biliary
system 11thed. Oxford:Blackwell Science Ltd, 2002:19-34
4. Rotschild MA, Oratz M, Zimmon D, Schreiber SS,
Weiner I, van Caneghem A. Albumin synthesis in cirrhotic
subjects with ascites studied with carbonate-14C. J Clin
Invest 1969;48:344-350.
5. Pepys MB, Hirschfield GM. C-reactive protein: a critical
update. J Clin Invest 2003;111: 1805-1812.
6. Kerner A, Avizohar O, Sella R, Bartha P, Zinder O,
Markiewicz W, Levy Y, Brook GJ, Aronson D. association
between elevated liver enzymes and C-reactive protein.
Arterioscler Thromb Vasc Biol. 2005;25:193-197.
7. Yoneda M, Mawatari H, Fujita K, Iida H, Yonemitsu K,
Kato S, Takahashi H, kirikoshi H, Inamori M, Nozaki Y,
Abe Y, Kubota K, Saito S, Iwasaki T, Terauchi Y, Togo S,
Maeyama S, Nakajima A. High-sensitivity C-reactive
protein is an independent clinical feature of nonalcoholic
steatohepatitis (NASH) and also of the severity of fibrosis in
NASH. J Gastroenterol 2007; 42:573-582.
8. Caregaro L, Alberino F,Amodio P,Merkel C,Bolognesi M,
Angeli P, Gatta A. Malnutrition in alcoholic and virus-
related cirrhosis. Am J Clin Nutr 1996;63:602-609.
9. Lin ZY, Wang LY, Yu ML, Chen SC, Chuang WL, Hsieh
MY, Tsai JF, Chang WY. Role of serum C-reactive protein
as a marker of hepatocellular carcinoma in patients with
cirrhosis. J Gastroenterol Hepatol 2000;15:417-421
10. Nagaoka S, Yoshida T, Akiyoshi J, Akibar J, Torimura
T, Adachi H,Kurogi J, Tajiri N, Inoue K, Niizeki T, Koga H,
Imaizumi T, Kojiro M, Sata M. Serum C-reactive protein
levels predict survival in hepatocellular carcinoma. Liver Int.
2007;27:1091-1097.
11. Shima M, Nakao K, Kato Y, Nakata K, Ishii N, Nagataki
S. Comparative study of C-reactive protein in chronic
hepatitis B and chronic hepatitis C. Tohoku J Exp Med
1996;178:287-297



C-Reactive Protein Level in Decompensated Liver Cirrhosis and Its Correlation with Serum Alanine
Aminotransferase and Albumin Levels

3 of 3

Author Information

Putut Bayupurnama, MD
Internist-Gastroenterologist, Department of Internal Medicine, Division of Gastroenterology and Hepatology, Gadjah Mada
University/Dr. Sardjito Hospital

Neneng Ratnasari, MD
Internist-Gastroenterologist, Department of Internal Medicine, Division of Gastroenterology and Hepatology, Gadjah Mada
University/Dr. Sardjito Hospital

Sutanto Maduseno, MD
Internist-Gastroenterologist, Department of Internal Medicine, Division of Gastroenterology and Hepatology, Gadjah Mada
University/Dr. Sardjito Hospital

Siti Nurdjanah, MD
Professor of Internal Medicine; Internist – Gastroenterologist, Department of Internal Medicine, Division of
Gastroenterology and Hepatology, Gadjah Mada University/Dr. Sardjito Hospital


