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Value of serum CRP and IL-6 Assays combined with
Pancreatitis activity scoring system for assessing
the severity of patients with acute pancreatitis
Fang Xu', Xin Hu?, Shu-ling Li3

ABSTRACT

Objective: To evaluate the accuracy of serum CRP and IL-6 assays combined with the pancreatitis activity scoring
system (PASS) in assessing the severity of patients with acute pancreatitis (AP).

Methods: This was a retrospective study of 223 patients with AP admitted to Baoding Lianchi District People’s Hospital
between February 2021 and 2023. They were classified into three categories: mild AP (MAP), moderate severe AP
(MSAP) and severe AP (SAP). The differences, accuracy and sensitivity of the individual assays, and the three in
combination, were compared and analysed in the three groups.

Results: PASS scores, IL-6 and CRP levels were significantly higher in the SAP and MSAP groups compared to those in
the MAP group, with statistically significant differences between the three groups. Multi-factorial logistic regression
analysis suggested that PASS, IL-6 and CRP were correlated indicators of AP severity. The combination of the three
assays was higher than that of the PASS score, IL-6 and CRP alone, suggesting optimal diagnostic efficacy when the
three assays were combined. Moreover, the levels of PASS score, IL-6 and CRP showed a positive correlation with the
degree of disease severity.

Conclusions: The serum CRP, IL-6 and PASS scores were significantly elevated in AP patients and showed a positive
correlation with disease severity, all of which are beneficial for the diagnosis of AP. PASS is superior to CRP and IL-6 in
the assessment of AP. The combination of the three assays can achieve a far superior diagnostic efficacy to that of the
individual index assays.
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health in clinical practice. According to a survey,
about 1 in 5 patients with pancreatitis have severe
AP (SAP), which has a mortality rate of more than
20%.! In the 1980s, most AP cases died in the early
stages of the disease. Recent advances in surgical
pancreatic treatment have seen an increase in the AP
cure rate, but the overall mortality rate is still as high
as 17%.2 Accurate assessment and treatment of SAP
patients is a key component in the effective control of
disease progression and in improving the prognosis.?
The current classification system for AP comprises
three categories* decided at the Acute Pancreatitis
Classification Conference in Atlanta in 1992: mild
acute pancreatitis (MAP), moderate severe acute
pancreatitis (MSAP) and SAP. This was followed
by a series of systems for prognostic assessment of
AP according to the 1992 Atlanta classification, such
as the Ranson score, Acute Physiology and Chronic
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Health Status Evaluation II (APACHE II) and Bedside
Index for Severity in AP (BISAP), all of which showed
low specificity and sensitivity. Currently, there is a
lack of clinical systems for prognostic assessment of
new classification systems. However, the pancreatitis
activity scoring system (PASS), recently developed
by several pancreatitis experts, has been shown to be
useful in the assessment of MSAP?, although there are
few clinical studies of it. Given that AP is accompanied
by a significant systemic inflammatory response®, we
investigated the value of serum CRP and IL-6 assay
combined with PASS in assessing the severity of AP
patients.

METHODS

This was a retrospective study. Two hundred and

twenty-three patients with AP admitted to Baoding
Lianchi District People’s Hospital between February
2021 and February 2023 were identified and classified
into either the MAP, MSAP or SAP group according to
the 2012 edition of the Revised Atlanta Classification
of Acute Pancreatitis. There were 86, 77 and 60 cases,
respectively. Patient data, including demographic
data, were retrieved from the electronic medical
record system. The MAP group and the MSAP group
were combined as the non-SAP group. No significant
difference was observed in the comparison of general
data between the three groups (Table-I).
Ethical Approal: The study was approved by the
Institutional Ethics Committee of Affiliated Hospital
of Hebei University (No.: HDFYLL-KY-2023-009; date:
19 January 2023), and written informed consent was
obtained from all participants.

Four mililiter of venous blood was drawn from
all patients after admission, and the specimens were
routinely separated at high speed. The relevant tests
were completed within one hour of serum collection.
Serum IL-6 and CRP levels were measured by the
immunoturbidimetric method using a HITACHI 7600
automatic biochemical analyser.

Inclusion criteria:

* Aged <70 years, time from onset to admission <24 h.

* Hospitalisation time >48 h, the diagnostic criteria for
AP were met.’

* The patient and family were informed about this
study, the informed consent form was signed and
clinical data were complete.

Exclusion criteria:

* Concurrent heart, lung, liver or kidney diseases or
malignant tumours.

* Pre-existing haematologic
pancreatic diseases

*  Abnormal immune function or chronic inflammatory
diseases.

*  Ahistory of pancreatic cancer or pancreatitis surgery.

* Recent use of drugs, such as immunosuppressants
and hormones, that could affect the outcome of the
study.

* Pregnant or breastfeeding women.

* Mental illness or other reasons that could prevent
cooperation during the study.

PASS criteria: (1) Organ failure (1 point for each system
of respiratory, circulatory and renal, and cumulative for
multiple system failure) x 100. (2) Inability to tolerate
solid food (1 point for intolerance, 0 point for tolerance)
x 40. (3) SIRS (1 point for each abnormal diagnostic
criterion, cumulative for multiple abnormalities) x 25.
(4) Abdominal pain (0-10 points on the pain rating scale)
x 5. (5) Use of intravenous pain medication (converted
to 1 mg of morphine equivalent) x 5. The PASS score is
obtained by multiplying the score for each item by its
weight number and adding the five scores. The higher the
score, the more severe the disease; a PASS score of >90
indicates AP and a score of >140 indicates MSAP.®
Observation indicators: The differences in PASS scores
and the levels of IL-6 and CRP in the three groups were
compared and analysed, and the accuracy and sensitivity
of the combined assay of PASS score, IL-6 and CRP,
and those of the individual assays were compared. The
maximum follow-up time for patients in both groups was
six months.

Statistical Analysis: All data in this study were processed

using SPSS 20.0 statistics software. Measurement data

were expressed as (£1S), and count data were compared
as an absolute value or component ratio. The t-test was
employed for comparison between groups, and the x2
test was used for comparison of rates. Logistic regression
analysis was employed to analyse the area under the

disorders or other

Table-I: Comparative analysis of general information of the three groups (X S).

Indicator MAP group MSAP group SAP group F p
n 86 77 60

Male (cases %) 56 (65.12%) 51 (66.23%) 42 (70.00%) 0.398 0.819
Age (years old) 57.53 £9.82 56.83 £9.70 57.62£9.26 0.149 0.862
Hypertension (cases %) 22 (25.58%) 21 (27.27%) 18 (30.00%) 0.348 0.840
Diabetes mellitus (cases %) 28 (32.56%) 23 (29.87%) 21 (35.00%) 0.411 0.814
BMI (kg/m?) 2436 £2.19 23.93 £ 2.58 2410+2.42 0.660 0.518

P>0.05.
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Table-II: Comparative analysis of the differences in PASS score, IL-6, and CRP levels among the three groups X+ S).

Indicator MAP group MSAP group SAP group F 14
n 86 77 60
PASS score 121.28 +8.48 155.39 +12.95 173.08 +9.79 463.013 0.000
CRP (mg/L) 2543 £5.72 28.63 £5.55 32.76 £5.48 30.315 0.000
IL-6 (ng/ml) 9.26 £2.23 11.32+2.34 15.83 £2.32 147 462 0.000
P <0.05.
Table-III: Logistic regression analysis of PASS score, IL-6 and CRP for AP.
Item P value SE value Waldy? P value 95.0%CI
PASS 0.253 0.038 44.920 0.000 0.179~0.327
CRP 0.132 0.049 7.273 0.007 0.036~0.227
IL-6 0.982 0.175 31.634 0.000 0.640~1.324

curve (AUC) and the optimal diagnostic threshold for
PASS, IL-6, CRP and the combined assay. Moreover, the
AUC and optimal diagnostic threshold of each indicator
were calculated for predicting SAP. The Pearson
correlation coefficient was used to express the correlation
between PASS scores and inflammatory indexes, with P <
0.05 indicating a statistically significant difference.

RESULTS

The PASS score, IL-6 and CRP levels were significantly
higher in the SAP and MSAP groups than in the MAP
group, with statistically significant differences among
the three groups (P = 0.000) (Table-II). Logistic regression
analysis was performed with the disease severity as the
dependent variable and PASS score, IL-6 and CRP as
independent variables. PASS (P = 0.001), IL-6 (P = 0.000),
PCT (P = 0.000) and CRP (P = 0.019) were independent
risk factors for predicting AP severity (Table-III).

The predictive ROC curve for the PASS score, IL-
6, CRP and the combined three assays for AP showed
that the AUCs of the PASS score, IL-6, PCT and CRP
in predicting AP were 0.939, 0.752, 0.959 and 0.947,
respectively. The AUC of the combined three assays
was 0.964, with an optimal sensitivity of 90.00% and
specificity of 97.50%, which was higher than that of the
separate assays, suggesting that the combined assay had
optimal diagnostic efficacy (Table-1V, Fig.1).

Correlation analysis suggested that the PASS score,
IL-6 and CRP levels all showed a positive correlation
with increasing AP severity (Table-V). This indicates that
the three assays have a synergistic effect in determining
AP severity.

DISCUSSION

This study showed that the PASS score was positively
correlated with the severity of the disease; moreover, the

Table-1V: Diagnostic significance of PASS score, IL-6, CRP and the combined assay of the three in AP.

Indicator Critical value Sensitivity ~ Specificity ~ AUC  Youden index 95.0%CI P ovalue
PASS score 157.5 0.967 0.767 0.939 0.734 0.911~0.968 0.000
CRP (mg/L) 26.2 0.933 0.515 0.752 0.449 0.684~0.820 0.000
IL-6 (ng/ml) 14.0 0.767 0.957 0.947 0.724 0.918~0.977 0.000
Combined assay 0.900 0.975 0.964 0.875 0.938~0.990 0.000
Table-V: Correlation analysis of AP severity with PASS score, IL-6, and CRP levels.
PASS score CRP (mg/L) IL-6 (ng/ml)
rvalue P value r value P value rvalue P value
AP 0.884 0.000 0.464 0.00 0.738 0.000
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Fig.1: Predictive ROC curve of PASS score, IL-6, CRP
and the combined assay of the three for AP.

AUC of PASS for the diagnosis of SP was 93.9% with a
sensitivity of 96.70% and specificity of 76.70%, which
was similar to the findings of Wu et al.” However, some
scholars’ believe that only patients with critical illnesses
such as severe pancreatitis and sepsis benefit from the
specificity and sensitivity of PASS, while the sensitivity is
only 44% in the early stage of the disease. Therefore, more
indicators are needed for a combined assay to further
increase the clinical value of PASS.

AP, a common acute abdominal condition in general
surgery, varies in severity from MAP to SAP. SAP is an
aggressive disease characterised by rapid progression,
various complications and a high mortality rate."! The
pathogenesis of AP remains unknown, although there
are three recognised mechanisms: pancreatic enzyme
activation causing pancreatic self-digestion, excessive
activation of leukocytes and pancreatic blood circulation
disorders. These mechanisms interact to promote the
development of AP.”> Activation of pancreatic enzymes
causes the breakdown of necrotic tissue in the pancreas
to produce vasoactive substances, such as vasodilators,
kinin and prostaglandin. Coupled with extensive fluid
exudation around the pancreas, and a sharp decrease in
blood volume and blood pressure, adverse consequences
such as circulatory dysfunction and kidney damage
will be further triggered. In addition, necrotoxin causes
damage to other organs, such as the heart, liver and lungs
and disrupts other functions. Damaged pancreatic tissue
may also become antigenic or an inflammatory irritant
to activate macrophages and release inflammatory
mediators, resulting in a cytokine storm and immune
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dysfunction. An excessive systemic inflammatory
response further aggravates pancreatic tissue lesions.
Without timely corrective measures being made for AP,
there is a high risk of secondary systemic inflammatory
syndromes (sIRs) and multiple organ failure syndromes
(MODs), leading to patient death.™

Given the rapid development of AP and its associated
morbidity, it is of great importance to determine its
severity in clinical practice. The three most commonly
used scoring systems, the Acute Physiology and Chronic
Health Evaluation II (APACHEII), the Ranson score
for predicting the prognosis of AP and the BISAP, are
useful for the evaluation of prognosis in AP. However,
they are considered by some scholars to be difficult to
calculate, in addition to being less than satisfactory in
their specificity and sensitivity.!* Some patients with an
APACHEII score of 28 do not progress to ASP, whereas
a proportion of patients with lower scores do progress.
In view of the high mortality rate and reduced healing
of ASP, it is imperative to improve the specificity and
sensitivity of its diagnosis.

The PASS, developed by several pancreatitis experts
in recent years, has been shown to be valuable for the
assessment of moderate to severe AP in preliminary
studies.” It has also been shown to be useful for the
dynamic assessment of the prognosis of AP and has
clinical value by virtue of its simplicity and ease of use.®

Effective assessment and diagnosis of AP and the adop-
tion of diagnostic and therapeutic measures are crucial to
control the disease and improve its prognosis. In terms
of the pathological and physiological mechanisms of AP,
activation of pancreatic protease leads to self-digestion
of pancreatic tissue and activation of a large number of
inflammatory mediators when necrotic tissue enters the
bloodstream, triggering a waterfall-like cascade of inflam-
matory factors in the body, which in turn produces a sys-
temic inflammatory response syndrome and affects mul-
tiple organ functions."” It was concluded that the level of
inflammatory factors in patients increases rapidly with the
appearance of inflammatory response and correlates with
the severity of the disease.'® Tazeoglu et al.”” concluded
that hypersensitivity reactive protein C (CRP), as an acute
phase response protein, can effectively respond to the de-
gree of AP inflammation. As one of the early diagnostic
bases of AP, CRP plays a role in activating complement,
as well as regulating immunity. In normal patients, serum
CRP levels are low and often rise to a peak within a short
period of time (1-2 days) in response to bacterial infection
and inflammation. As the disease improves, serum lev-
els rapidly return to normal. Serum interleukin 6 (IL-6),
an important inflammatory factor in the occurrence and
development of AP, is mainly produced by monocytes
under the induction of IL-1 and TNF, which can produce
a variety of acute reactive proteins.”® The levels of these
acute reactive proteins directly reflect the degree of pan-
creatic injury in AP patients. Rasch et al.*! revealed that
serum CRP and serum IL-6 were significantly higher in
patients with SAP. It was confirmed in our study that IL-6
and CRP levels were significantly higher in the SAP and
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MSAP groups compared to the MAP group, with statisti-
cally significant differences between all three groups (P
= 0.000). Multi-factorial logistic regression analysis sug-
gested that PASS (P= 0.000), IL-6 (P = 0.007) and CRP (P
= 0.000) were correlation indicators of the severity of AP.
The levels of PASS score, IL-6 and CRP increased with the
degree of severity of the disease, showing a positive cor-
relation. Under the combined assay of the three, the area
under the curve was 99.4% and the specificity was 97.50%,
both of which were higher than that of PASS score, IL-6
and CRP alone, suggesting the optimal diagnostic efficacy
when the three methods were combined.

Limitations: This is a retrospective and single-center
study that may lead to selection bias. In addition, a
smaller sample size was included and some patients
with incomplete clinical data were not included in the
study, which may have led to incomplete data analysis.
In response to this, more samples will be included and
follow-up will be extended in future clinical work, and
prospective and multicenter studies will be conducted
progressively to verify the findings of this study.

CONCLUSION

In summary, serum CRP, IL-6 and the PASS score are
significantly elevated in AP patients and show a positive
correlation with disease severity. This is beneficial for
the diagnosis of AP, and the combination of the three
assays can achieve a diagnostic efficacy far superior to
that of each individual index assay. Given its simplicity
and convenience, the combined assay of serum CRP,
IL-6 and the PASS score provide a means of assessing
the severity of disease in AP patients, which is worthy
of wide clinical application.

Source of funding: This study was sponsored by Self-
funded Project of Baoding Science and Technology
Bureau (No.:21417F128).

Conflicts of interest: None.
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