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ABSTRACT
Acute pancreatitis (AP) can cause damage to multiple organs in the whole body, and the liver is one of the most frequently
affected by AP. Ninety-six AP patients, consisting 67 patients with liver injury, were enrolled. They were classified as mild
AP (MAP) and severe AP (SAP), according to the Atlanta Revised Classification, with 50 healthy subjects serving as the
controls. The serum levels of C-reactive protein (CRP) and procalcitonin (PCT) were measured by ELISA. Serum levels
of alanine aminotransferase (ALT), alkaline phosphatase (AKP) and aspartate aminotransferase (AST) were also
analysed. AP patients had high incidence of liver injury which was greater in SAP than in MAP patients, the levels of serum
CRP and serum PCT were positively correlated to ALT, AKP and AST levels in AP patients with liver injury. Serum levels
of CRP and PCT may be used as indicators of liver injury in the AP patients.
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Acute pancreatitis (AP), which are classified as mild AP
(MAP), moderately-severe AP (MSAP) and severe AP
(SAP), is a disease with a high mortality rate.1 However,
organ failure, which is caused by AP, is concerned not
merely with pancreatic tissue; but with other tissues,
such as liver, renal, cardiovascular, and pulmonary.2
The researchers find that the first tissue injury induced
by AP is liver; but there is a few systematic and
comprehensive research whether the biomarker of the
diagnosis of AP is suitable to detect liver injury which is
caused by AP? Therefore, the aim of this investigation
was to assess whether the serum levels of C-reactive
protein and procalcitonin were able to predict liver injury
in acute pancreatitis?
From January 2014 to December 2016, 96 patients were
enrolled into this study due to an AP attack; 29 were
excluded, 10 suffered from fatty liver, 16 suffered from
primary viral hepatitis, and 3 patients were diagnosed
with schistosomiasis. Finally, 67 liver injury patients
caused by AP were included in this study. Therefore, a
total of 146 subjects comprising of 96 patients and 50
healthy people were enrolled into the study. There were
statistical differences among the different groups in age,
Ranson score, APACHE II score, and Balthazar CT
score in the initial stage of hospitalization, except for
gender (Table IA).
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Compared to the control group, the SAP group and MAP
group showed significantly higher ALT, AKP and AST
before the treatment as well as the post-treatment of
SAP group. However, there were no statistical
differences in the MAP after treatment. ALT, AKP and
AST levels were significantly lower in both SAP group
and MAP group before and after treatment (p <0.01,
Table IB).
A. Clinical characteristics of the patients with acute
pancreatitis and control group, B. Comparison of liver
function between SAP group and MAP group, C. The
change of the serum level of CRP and PCT, D.
Comparison of the serum level of CRP and PCT
between AP with liver injury. ###p<0.001, AP group vs.
control by paired t-test; ***p<0.001, comparison between
AP-induced liver injury group and AP without liver injury
group by paired t-test; $$$p<0.001, comparison between
MAP group and SAP group by paired t-test; !!!p<0.001,
comparison between pre-treatment and post-treatment
of MAP group by paired t-test; &&&p<0.001, comparison
between pre-treatment and post-treatment of SAP
group by paired t-test. M, male; F, female; APACHE-II,
acute physiology and chronic health examination-II.
AP, acute pancreatitis; MAP, mild acute pancreatitis;
SAP, severe acute pancreatitis; ALT, alanine aminotransferase; AST, aspartate amino-transferase; AKP,
alkaline phosphatase. CRP, C-reactive protein; PCT,
procalcitonin.
Compared to the control group, the AP group showed
significantly higher CRP and PCT before the treatment,
and the SAP group was more obvious than the MAP
group (p < 0.001, Table IC). The serum levels of CRP
and PCT in AP combined liver injury group were higher
than those without liver damage group, after treatment
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Table I: The biomarker of liver injury in the acute pancreatitis patients.

the serum levels of CRP and PCT in MAP combined with
liver injury significantly lower than before treatment.
Similarly, the serum levels of CRP and PCT in SAP
combined with liver injury were significantly lower
between before and after treatment, but the serum levels
of CRP and PCT were still higher than the control group
in SAP combined with liver injury after treatment
(p <0.001, Tables IC and ID).
There was a strong positive correlation in ALT, AKP,
AST, PCT and CRP levels between the two groups.
Correlation analysis found that ALT, AKP and AST levels
were positively correlated with serum CRP (ALT: r=0.80,
p<0.01; AKP: r=0.88, p<0.01; AST: r=0.86, p<0.01) and
serum PCT (ALT: r=0.89, p<0.01; AKP: r=0.85, p<0.01;
AST: r=0.88, p<0.01).
The effect of serum CRP and PCT were used for
diagnosing liver injury caused by AP in the corresponding reference range. The sensitivity of serum CRP
was 89.55% and the specificity was 88%; the sensitivity
of serum PCT was 94.03% and the specificity was 92%.
Because of the liver's special position, it becomes the
first target organs for extra-pancreatic damage of SAP,
288

and the pathological changes also can be observed in
liver injury patients caused by AP.3 The premature
activation of pancreatic proteases unlocks the
progression of SAP, resulting in the release of various
inflammatory mediators via the portal vein. Subsequently, various inflammatory cytokines released to
inflammatory cells are strongly activated and greatly
amplify the release of cytokines into the bloodstream,
which results in systemic complications and ultimately
leads to liver injury. Conversely, liver injury is in a
position to accelerate the progression of AP. Unfortunately, there was no effective evaluation index
system that was rapidly used to confirm progressive
multiple system organ dysfunction.
In view of this, procalcitonin (PCT) and C-reactive
protein (CRP) levels, which are the most recognized
biomarkers used for the prediction of AP in the routine
diagnostic procedure, were used to estimate AP.4 In
these cases, it was found that the serum level of CRP
and PCT in AP group could be markedly higher than
control group, and the SAP group was more obvious
than the MAP group. This result was in agreement with
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the conclusions of other researchers.5 In a considerable
degree, the results showed that the serum levels of CRP
and PCT in AP combined liver injury group were higher
than those without liver damage group. After treatment,
the serum levels of CRP and PCT in MAP combined with
liver injury were significantly lower than before
treatment. The same result was found before treatment
and after treatment in SAP combined with liver injury, but
the serum levels of CRP and PCT were still higher than
the control group in SAP combined with liver injury after
treatment. The reasons for this phenomenon might be
associated with the degree of organ damage. It was
found out that the liver injury caused by SAP could
secrete more inflammatory factors, and the tissue
damage is more serious. Up to 96% suffered from liver
injury in SAP group; however, only 39% suffered from
liver injury in MAP group. It might indicate that the serum
levels of CRP and PCT were able to provide more
accurate diagnoses in SAP-induced liver injury. The
expression of ALT, AKP and AST was similar to the
expression trend of CRP and PCT. There was a positive
correlation between CRP, PCT and ALT, AKP, AST by
correlation analysis, and the result was consistent with
other reports. Moreover, the results showed that the

serum levels of CRP and PCT were enough sensibility
and specificity for diagnosing liver injury caused by SAP,
which suggested that CRP and PCT might be used as a
indicator of predicting liver injury in acute pancreatitis.
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