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ABSTRACT

Background/Aims: Despite various scoring systems and imaging methods, it is hard to predict the severity and the course of acute pan-
creatitis (AP), thereby necessitating better and more reliable markers. Since inflammation plays a key role in the pathogenesis of AP, we
sought to determine whether histone, which is a novel inflammatory marker, may play a role in the prediction of severity and prognosis.
Materials and Methods: A total of 88 consecutive adult patients (>18 years) with a first AP episode were prospectively enrolled in the
study. Severe AP was defined as having a revised Atlanta score >3 in the first 48 h after admission. Circulating histone 3 and 4 levels
were measured using the enzyme-linked immunosorbent assay method.

Results: Eighty-eight consecutive adult patients with a first episode of AP were divided into two groups according to severity, in which
56 (63.6%) were assigned to the mild AP group and 32 (36.4%) to the severe AP group. White blood cell, hemoglobin, creatinine, and
aspartate aminotransferase levels were significantly higher in the severe AP group. However, there was no difference in serum histone
levels between the groups, and there was no correlation between revised Atlanta score and serum histone levels either.

Conclusion: Serum histone levels did not significantly differ between the severe and mild AP groups. Therefore, these markers may not

provide additional benefit for determining the severity of AP.
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INTRODUCTION

Acute pancreatitis (AP) is an inflammatory disease that
is classified into three categories: mild, moderate, and
severe. The mild form has a self-limiting course without
accompanying organ failure or systemic complications,
the moderate form involves transient organ failure (<48
h) or limited local complications (i.e., pancreatic necrosis
and fluid collection), and the severe form is described as
having persistent organ failure (>48 h) accompanied by
further local and systemic complications (1). Despite ad-
vances over the last decades, AP still has a high risk of
in-hospital mortality, particularly in severe cases, due to
the lack of a specific treatment regimen (2).

Nucleosome, a subunit of nuclear chromatin, contains a
central core protein formed by histone and DNA (3). This
nucleosome is demonstrated to be released in extensive
cell damage or death. An increase in nuclear proteins
during the course of different conditions, such as sepsis,
has been reported. The mechanism by which nucleo-
somes are released to the circulation is linked with neu-
trophil-related cell death at infection and inflammation
sites (4).
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The inflammatory cascade in AP is thought to have its ori-
gin by activation of pancreatic proteases that cause acinar
cell apoptosis and necrosis. Pancreatic acinar cell damage or
death releases nucleosome components that contain DNA
and histones into the circulation (5). These nucleosomes
(DNA and histone) exhibit proinflammatory activity and
trigger the accumulation of immune cells into the pancre-
as, leading to the generation of cytokines and other solu-
ble mediators of inflammation, which are held responsible
for the development of remote organ injury (6). A recently
published study demonstrated that these circulating his-
tones that are released into the systemic circulation during
AP because of pancreatic cell damage may be useful bio-
markers for diagnosis, prediction of in-hospital course, and
guiding therapy (7). Furthermore, serum histone levels may
be related to prognosis and mortality. Therefore, the aim of
the present study was to investigate the relationship be-
tween serum histone levels and the severity, prognosis, and
in-hospital mortality of patients with AP.

MATERIAL AND METHODS
The study protocol was approved by the local ethics
committee of Bezmialem Vakif University. Written in-
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formed consent for the procedure was obtained from all
patients. A total of 88 consecutive adult patients with
AP who were admitted to our emergency internal med-
icine department from September 2017 to March 2018
were prospectively enrolled in the study. The age of the
patients were >18 years. The diagnosis of AP was es-
tablished if a patient had the presence of two out of the
three following criteria: (1) constant upper abdominal
pain, (2) increased serum amylase and/or lipase levels at
least three times above the normal value, and (3) charac-
teristic findings from abdominal imaging (transabdominal
ultrasound (US) and/or contrast-enhanced computed to-
mography (CT)). Alcohol-induced AP was defined as daily
consumption of alcohol >30 g for men, 20 g for women,
or 50 g/day 1 month prior to hospitalization after exclu-
sion of gallstones in at least two of the following exam-
inations: US, contrast-enhanced CT scan, and magnetic
resonance imaging (MRI) in accordance with the guide-
lines for alcohol consumption as published by the Danish
Medical Health Authorities (8). Gallstone-induced AP was
defined as serum aspartate aminotransferase (AST) level
>150 U/l in combination with the presence of gallstones
or sludge identified via US, MRI, or endoscopic retrograde
cholangiopancreatography. The severity of AP was deter-
mined according to both revised Atlanta criteria (mod-
erate and severe AP were analyzed together because of
the low number of patients with severe AP) and Japanese
Severity Score (1,9). Primary end-point was defined as
in-hospital mortality or recurrent pancreatitis.

Patients with pancreatic calcifications, cysts, or other
signs of chronic pancreatic defects; history of chronic liv-
er or renal failure, congestive heart failure, coronary artery
disease, or acute infection (within the previous 14 days);
the presence of any chronic inflammatory and autoim-
mune diseases; and known malignancy were excluded
from the study.

Blood samples for histone were obtained from the an-
tecubital peripheral vein and collected into tubes con-
taining calcium-EDTA within 24 h of admission. Serum
was separated by centrifugation at 3000g for 20 min and
stored at —80°C until later analysis. Serum histone levels
were determined by enzyme-linked immunosorbent as-
say method (Bester, Wuhan, China).

Statistical analysis

Data were analyzed using the Statistical Package for
Social Sciences for Windows software, version 21 (IBM
Corp.; Armonk, NY, USA) for statistical analysis. Kolmog-
orov-Smirnov test was used for the normality of distri-

bution of data. Continuous variables were expressed as
meanzstandard deviation, whereas categorical variables
were presented as numbers and percentages. Student's
t and nonparametric Mann-Whitney U tests were used to
determine the differences between values for normally
and non-normally distributed variables, respectively. Cat-
egorical variables were reported as percentages and were
analyzed by either chi-square test or Fisher's exact test,
as appropriate. Pearson rank tests were used to indicate
the correlation of the severity of AP and histone levels. A
two-tailed p<0.05 was considered as significant.

RESULTS

Eighty-eight consecutive adult patients (>18 years) with
AP were divided into two groups according to the severity
of AP, in which 56 (63.6%) of them were assigned to the
mild AP group and 32 (36.4%) to the non-mild AP group.
Gallstones were the cause of AP in 52 (59.1%) patients,
and other causes (e.g., alcohol, cancer, and hypertriglycer-
idemia) were found in the remaining 36 (40.9%) patients.
No patient underwent an open surgical treatment.

Table 1. Baseline clinical characteristics, laboratory values
and mortality of the study patients.

Mild pancreatitis ~ Severe pancreatitis

(n=56) (n=32) p
Age, years 50.4+13.8 53.7+16.1 0.31
Female n, % 33(59.8) 17(53.1) 0.59
Etiology, n, %
Gallstone 37(66.1) 15(46.9) 0.07
Others 19(33.9) 17(53.1)
Organ failure n, % - 2(6.2)
Glucose (mg/dL) 139.2+64.8 172.7+106.1 0.07
WBC count (10%/L) 10.597+3894 150137610  0.001
Hgb, g/dL 13.3+1.5 14.7+1.6 0.03
PLT count (103/L) 24371 225+73 0.38
Cr, mg/L 0,9+0,3 1,2+0,6 <0.01
CRP, mg/L 2.6+£3.9 5.9+85 0.10
ALT, U/L 262.9+ 40.1 130.1+24.4 0.09
AST, U/L 111+19.1 239+40.2 0.02
GGT, U/L 250.7+£33.7 251+44.7 0.72
Amylase, U/L 1064.2+143.3 1615+277.1 0.08
Lypase, U/L 3062.9+608.1 4149.9+825.4  0.28
Histone 3 0.33+£0.24 0.31+£0.19 0.65
Histone 4 0.59+0.41 0.71+1.01 0.46
In-hospital mortality 0 2(6.2%) 0.14
30-day mortality 0 2(6.2%) 0.14
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The study patients’ demographic and clinical charac-
teristics are shown in Table 1. Leukocyte, hemoglo-
bin, and AST were significantly higher in the severe AP
group than in the mild AP group (p=0.31). However, the
groups did not differ significantly with regard to gender
and age. In addition, there was no difference in serum
histone levels between the groups, and there was also
no correlation between revised Atlanta score and se-
rum histone levels.

Two (2.2%) patients in the severe AP group died during
hospitalization due to multiorgan failure, and no mortality
was detected within the first month following discharge.
Serum histone levels were not higher in patients who suf-
fered primary end-point (p=0.52). In addition, there was
no correlation between revised Atlanta score and serum
histone levels either (Table 2).

When Japanese Severity Score was used to define sever-
ity, there was still no difference between serum histone
levels and the severity of AP (Table 3).

DISCUSSION

In the present study, there was no relationship between
the severity of AP and serum histone levels. In addition,
these biochemical markers did not predict death or re-
current AP.

Table 2. Correlation analysis of serum histone levels with
Revised Atlanta and Japanese Severity Scores.

Correlation co-efficient p

Histone 3 Revised Atlanta Score r:-0.102 0.34
Japanese Severity Score r:-0.096 0.37
Histone 4 Revised Atlanta Score r-0.111 0.33
Japanese Severity Score r:-0.078 0.47

Prediction of severity plays an important role in the man-
agement of AP. Severe AP occurs in approximately 15%-
20% of patients (10). The early recognition of such pa-
tients is crucial to prevent morbidity and mortality. The
50% mortality rate of acute severe pancreatitis may well
be decreased to 8% with a timely recognition and initia-
tion of appropriate therapy (11).

It is difficult for physicians to predict which patients
with AP will develop severe symptoms. Although sever-
al scoring systems have been developed to predict the
severity of AP, these have limitations and provide little
additional information in the assessment of these pa-
tients (12). Imaging technigues cannot reliably establish
severity in the early period, given that necrosis is usually
absent upon admission and may only occur after 48 h
(13). Since scoring systems and imaging methods could
not provide sufficient information to determine the se-
verity of AP, there is a need for other parameters. Since
the inflammatory process is the basic pathophysiology
in AP, several inflammatory markers have been investi-
gated so far. All inflammatory mediators, such as tumor
necrosis factor-a, growth-related oncogene-a/cyto-
kine-induced neutrophil chemoattractant, intercellular
adhesion molecule-1, interleukin (IL)-1, IL-6, IL-8, IL-10,
platelet-activating factor, monocyte chemoattractant
protein-1, complement component C5a, substance P,
hydrogen sulfide, and neutral endopeptidase, were in-
vestigated (14,15). However, these mediators are not
practically available or lack accuracy for severity predic-
tions in patients with AP.

Histones are components of nucleosomes that are re-
leased into the circulation from damaged cells and can
promote inflammation. Several studies that investigated
the plasma concentrations of histone in experimental an-
imal models and patients have demonstrated that it plays
akeyrole in the development of AP (16,17). In a study that

Table 3. Serum Histon levels based on etiology and Japanese Severity Score.

MILD (n=47,53.4%) SEVERE (n=41, 46.6%) p

Mean Japanese Severity Score 0.8+0.4 3.7£0.5 <0.01
Histone 3 Entire group 0.06+0.19 0.04+0.05 0.37

Biliary etiology (n=52, 59.1%) 0.08+0.22 0.02+0.03 0.22

Non-biliary etiology (n=36, 40.9%) 0.01+£0.02 0.05+063 0.55
Histone 4

Entire group 0.10+0.13 0.09+0.12 0.76

Biliary etiology (n=52, 59.1%) 0.10+0.14 0.11£0.10 0.89

Non-biliary etiology (n=36, 40.9%) 0.09+0.10 0.08+0.14 0.71
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investigated the role of histone for predicting the sever-
ity of AP, circulating histone concentrations were found
to be significantly higher in mice with severe AP than in
those with mild AP. It also reported an early increase in
histone concentration which was within the first 24 h of
disease onset (7). Another study investigating the cor-
relation between on-admission serum histone levels and
the development of severe AP found that on-admission
nucleosome levels were significantly higher in severe AP
than in mild or moderate AP (17).

In our study, serum histone levels did not differ between
severe and mild pancreatitis. The most common etiology
for AP in our study patients was gallstones which con-
trasted previous published studies in which alcohol con-
sumption constituted the majority of the etiology. The
degree and the pathophysiology of inflammation may
vary according to the etiology, and this might have af-
fected our results.

Our study had several limitations. First, the sample size
was relatively small and without any control group. Sec-
ond, a single serum histone measurement may not reflect
the long-term course.

Serum histone levels did not differ significantly between
severe AP and mild AP. Therefore, these markers may not
provide additional benefit for determining the severity of
AP.
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