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ABSTRACT

BACKGROUND: The aim of this study was to examine the effect of systemic immunoinflammatory index (Sll), calculated on
presentation to the emergency department (ED), on the prediction of clinical outcomes of patients who were diagnosed with acute
pancreatitis (AP).

METHODS: This research was designed as a single-center, cross-sectional, and retrospective study. Adult patients who were diag-
nosed with AP in the ED between October 2021 and October 2022 in the tertiary care hospital, whose diagnostic and therapeutic
procedures were complete in the data recording system, have been included in the study.

RESULTS: Mean age, respiratory rate, and length of stay of the non-survivors were significantly higher than the mean of the survivors
(t-test, p=0.042, p=0.001, and p=0.001, respectively). Mean Sll score of the patients with fatal outcome was higher than the survivors
(t-test, p=0.001). ROC analysis of the Sll score to predict mortality revealed that the area under the curve was found to be 0.842
(95%CI 0.772-0.898), and the Youden index was 0.614, (p=0.001). When the cutoff value of the Sll score in determining mortality is
>1243, the sensitivity of the score was found to be 85.0%, specificity 76.4%, positive predictive value 37.0%, and negative predictive
value 96.9%.

CONCLUSION: Sll score was statistically significant in estimating mortality. Sll calculated on presentation to the ED can be a useful
scoring system to predict the clinical outcomes of patients who were admitted to the ED and were diagnosed with AP.
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INTRODUCTION

Acute pancreatitis (AP) is an inflammatory condition of the
pancreas that are clinically characterized by abdominal pain
and high levels of pancreatic enzymes in the blood. While
the incidence of AP increases over the years, its mortality
decreases substantially. Gallstones and alcoholism constitute
around 70% while iatrogenic pancreatitis makes around 10%
of the cases.I'l The incidence of AP is rising worldwide due
to obesity and increased prevalence of gallstones, medication
use, and alcoholism.

The revised Atlanta classification lists criteria to diagnose AP
as | abdominal pain consistent with AP (acute onset of a
persistent, severe, and epigastric pain often radiating to the
back); two serum lipase or amylase at least 3 times greater
than the upper limit of normal; and three typical radiologic
findings of acute pancreatic damage on contrast-enhanced
computed tomography and/or on magnetic resonance imag-
ing or ultrasonography.i?

Mortality rates are much higher in certain subgroups of pa-
tients with severe course of AP. The ability to predict disease

Address for correspondence: Mazlum Kilig, M.D.

Tel: +90 216 - 578 30 00 E-mail: drmazlumkilic@gmail.com

Cite this article as: Dalkiling Hokenek U, Kili¢ M, Aliskan H. Investigation of the prognostic role of systemic immunoinflammatory index
in patients with acute pancreatitis. Ulus Travma Acil Cerrahi Derg 2023;29:316-320.

SBU, Fatih Sultan Mehmet Egitim ve Arastirma Hastanesi, Acil Tip Anabilim Dal, istanbul, Turkiye

Ulus Travma Acil Cerrahi Derg 2023;29(3):316-320 DOI: 10.14744/tjtes.2023.96554 Submitted: 22.11.2022 Revised: 23.11.2022 Accepted: 20.02.2023
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

X0l Eﬁ@

316

Ulus Travma Acil Cerrahi Derg, March 2023, Vol. 29, No. 3


https://orcid.org/0000-0003-0282-9034
https://orcid.org/0000-0002-7517-203X
https://orcid.org/0000-0001-5435-7599

Dalkiling Hokenek et al. The prognostic role of systemic immunoinflammatory index in acute pancreatitis

severity helps distinguish patients at high risk of serious mor-
bidity and mortality. The greater the power to predict the se-
verity of the disease, the easier it will be to apply appropriate
early triage for intensive care units and special therapeutic
interventions.®! In routine examination, systemic immunoin-
flammatory index (SlI), which is an easy and economical bio-
marker calculated from complete blood count (CBC), is the
product of the formula “platelet count % neutrophil/lympho-
cyte count.”

Various scoring systems and biomarkers are used for rapid
diagnosis and treatment in emergency department (ED) pa-
tients.*®! SIl can be used for this purpose as. Sl has been
used to predict outcomes of the patients with AP in the past
decade, especially in the field of oncology. It has also been
employed by other disciplines such as ED due to its superiori-
ty in predicting inflammation as it contains three main param-
eters of CBC. As a new inflammatory marker, Sll correlates
positively with neutrophil and platelet counts and negatively
with lymphocyte counts, and its clinical significance has been
reported in malignant and inflammatory diseases.’*’!

The primary objective of this study is to examine the effect
of Sl calculated on presentation to the ED on the clinical
outcomes of patients who were admitted to the ED and were
diagnosed with AP.

MATERIALS AND METHODS

This research was designed as a single-center, cross-section-
al, and retrospective study. The institutional management
approved the analysis and issued a waiver of consent (eth-
ics committee ruling number: 3688, date: October 18, 2022).
Adult patients who were diagnosed with AP in the ED be-
tween October 2021 and October 2022 in our tertiary care
hospital, whose diagnostic and therapeutic procedures were
completely available in the data recording system, have been
included in the study. Excluded from the study were patients
under 18 years of age, pregnant women, and those with in-
complete data. The sample size was calculated as |36 patients,
based on the number of patients in the studies conducted with
a 95% Confidence Interval (Cl), and a 0.5% margin of error.
The study period is determined as | year between October
01, 2021, and October 01, 2022. It was planned to record the
data obtained from the electronic files of the patients in the
follow-up sheets to be created for each patient.

Statistical Analysis

Statistical analyses were performed using SPSS 22.0 for Win-
dows and MedCalc. Descriptive measures are presented as
mean and standard deviation with percentage distribution.
The conformity of the data to the normal distribution was
checked with the Kolmogorov—Smirnov test. ROC analysis
was used to determine the cutoff value of the Sll score in pre-
dicting mortality. The significance level was taken as p<0.05.
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RESULTS

After exclusions, a total of 143 patients were enrolled in the
final analysis. Among these, 123 patients (86%) survived while
20 (14%) died in the follow-up period. As a result of the statis-
tical analysis, it was noted that the mean age of the non-survi-
vors was significantly higher than the mean age of the survivors
(t-test, p=0.042) (Table I). Mean respiratory rate and length
of stay of the non-survivors were also significantly higher than
the mean of the survivors (t-test, p=0.001, and p=0.001).
Table | also shows that mean ALT, AST, glucose, blood urea
nitrogen, creatinine, Na, K, LDH, SO,, lactate, HCO,, CBC
profiles including platelets, and neutrophil leukocytes levels of
the non-survivors were found to be significantly higher than
those of the survivors (p<0.05). On the other hand, SpO,, Ca,
levels, and lymphocytes counts of the survivors were found
to be significantly higher than the mean of the non-survivors
(t-test, p=0.001, p=0.027, and p=0.008, respectively).

It was recorded that mean Sl score of the patients with fatal
outcome was significantly higher than the survivors (t-test,
p=0.001). As a result of the ROC analysis of the Sll score to
predict mortality, the area under the curve was found to be
0.842 (95%Cl 0.772-0.898), and the Youden index was 0.614,
(p=0.001) (Table 2 and Fig. I). Statistical analysis revealed that
the SlI score was statistically significant in predicting mortal-
ity (p<0.001).

When the cutoff value of the SlI score in determining mor-
tality is >1243, the sensitivity of the score was found to be
85.0%, specificity 76.4%, positive predictive value 37.0%, and
negative predictive value 96.9%.

DISCUSSION

AP is an inflammatory disorder of the pancreas encompass-
ing a cascade of cellular and molecular events. It starts from
premature activation of zymogens with the involvement of
innate immune system to a potential systemic inflammatory
response and multiple organ failure.!®

The same consensus report has divided the severity of AP
into mild, moderately severe, and severe. The early phase of
severe AP generally coincides with the |** week and is char-
acterized by the activation of the autoinflammatory cascade,
gut dysbiosis, bacterial translocation, and alleviated immune
responses. On the other hand, the late phase of the process
is marked by the development of local and systemic complica-
tions.” The initial management of AP aims to define the clin-
ical severity of the disease, and then to assess and treat the
fluid losses and renal, cardiovascular, and respiratory failure.
Thus, the evaluation of the vital signs and the organ functions
as demonstrated by laboratory and radiological investigations
are essential in the management of these patients.

The current understanding of the course of AP is yet to be
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Table I. Comparison of survivors and non-survivors with respect to clinical, laboratory and radiological
characteristics in patients with acute pancreatitis

Survived (n=123) Died (n=20) P
Mean SD Mean SD
N % N %

Age 60.7 16 68.7 14.5 0.042"
Sex 0.796*

Female 70 569 12 60.0

Male 53 43.1 8 40.0
Biliary pancreatitis 52 51.0 10 52.6 0.895#
Hyperlipidemia 8 10.4 3 18.8 0.346*
Alcoholic pancreatitis 7 9,0 0 0 0.213#
Drug-related pancreatitis | 13 | 6.3 0.223#
Tumor-related pancreatitis 2 2.6 | 5.9 0.486*
Idiopathic pancreatitis 49 55.7 8 533 0.866*
Pancreatic edema 4 5.3 5 31.3 0.002#
Pancreatic necrosis I 1.3 0 0 0.642%#
Length of stay in hospital (days) 6.8 49 15.7 16.5 0.001"
Systolic pressure (mmHg) 134.2 16.5 130.9 26.9 0.456"
Diastolic pressure (mmHg) 784 9.0 75.8 13.7 0.279°
Pulse rate (bpm) 773 1.3 81.3 13.9 0.163"
Temperature (°C) 363 0.7 36.7 1.0 0.054
SpO, (%) 96.9 1.9 94.9 42 0.001"
Respiratory rate (bpm) 14.6 23 17.7 73 0.001"
Albumin (g/L) 19.4 15.3 14.9 15.1 0.237
ALT (IU/L) 68.3 78.0 2778 6153 0.001"
AST (IU/L) 41.6 40.3 7743 2261.9 0.001"
CRP (mg/L) 116.7 843 142.6 89.9 0.210°
Glucose (mg/dL) 104.8 443 138.8 77.6 0.006"
Urea (mg/dL) 303 243 55.5 45.8 0.001"
Sodium (mEq/dL) 137.8 33 139.7 6.0 0.040
Potassium (mEq/dL) 3.8 0.5 4.2 0.9 0.025"
LDH (IU/L) 287.9 2722 538.1 410.0 0.001"
Calcium (mg/dL) 85 0.5 82 0.8 0.027°
Chloride (mg/dL) 101.6 3.8 99.9 6.0 0.087
Creatinine (mg/dL) 0.85 0.96 1.3 1.0 0.047"
SO, (mg/dL) 63.9 21.7 703 235 0.226"
Lactate (mmol/dL) 1.93 0.72 3.43 2.59 0.001"
HCO, (mEq/dL) 253 24 28.0 7.7 0.002"
PO, (mmHg) 37.6 13.5 58.5 448 0.001"
PCO, (mmHg) 437 82 44.9 6.0 0.539"
pH 74 0.05 74 0.1 0.208"
PLT (10%/L) 211.6 82.1 2723 137.8 0.007
NE (103/mm?3) 6.4 35 1.1 4.9 0.001"
LY (103/mm?3) 1.5 0.6 1.1 0.5 0.008"
HGB (g/dL) 1.7 1.7 121 2.6 0.450"
HCT (%) 362 9.2 33 7.6 0.969"
WBC (10%/mm?) 88 3.6 13.1 5.1 0.001"
N | 1005.6 791.5 3360.9 2485.0 0.001"

*Student t-test. #Chi-square analysis. SD: Standard deviation; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CRP:
C-reactive protein; LD: Lactate dehydrogenase; PLT: Platelets; NE: Neutrophil leukocytes; LY: Lymphocytes; HGB: Hemoglobin; HCT:
Hematocrit; WBC: White blood cell; SlI: Systemic immunoinflammatory index.
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Table 2. Diagnostic values and cut-off level of the Sl score to predict mortality in patients with acute pancreatitis
AUC Cut-Off Sensitivity (%) Specificity (%) +LR -LR PPV NPV  Youden Index
NI 0.842 (0.772-0.898) >1243 85.0 76.4 3.6 0.2 37.0 96.9 0.614

AUC: Area under the curve; LR: Likelihood ratio; PPV: Positive predictive value; NPV: Negative predictive value; Sll: Systemic immunoinflammatory index.
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Figure 1. Areas under ROC curves based on the Sll scores to
predict mortality in patients with acute pancreatitis.

completed, limiting management options to supportive care. A
great deal of evidence has indicated modulation of the immune
system for strategic therapeutic development, by blunting the
inflammatory response and in turn, severity of AP. The clinical
outcome for AP is bound with the degree of pancreatic necro-
sis and the severity of multisystem organ failure triggered by
the systemic inflammatory response. Literature data suggest
that there is a delicate balance between localized damage with
inflammatory cytokine secretion and a systemic anti-inflam-
matory response that limits the inappropriate expression of
proinflammatory agents. Implication of such mediators sug-
gests that suppression of an inappropriate immune response
may improve the prognosis of the patients with AP!'%

Autodigestion of the pancreatic gland following secretion
of the pancreatic enzymes activates local and systemic in-
flammation with boosted expression of several cytokines
and acute phase reactants (TNF-alpha, IL-6, and CRP).l'"!2
Overgrowth of gut bacteria and the related bacterial systemic
translocation may cause more damage on this inflammato-
ry pathways, which paves the way for the diminution of the
immune system as a whole.['*!] Likewise, the findings of the
present study also supported that inflammatory biomarkers
representing cellular immunity such as WBC and NE derived
from non-survivors were significantly higher than the survi-
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vors. On the other hand, high levels of glucose, blood urea
nitrogen, creatinine, liver enzymes, Na, K, LDH, and lactate in
the non-survivors are suggestive of remarkably worse general
condition and higher frequency of organ failures of non-survi-
vors when compared to survivors.

Sll can be used to determine the outcome of the inflamma-
tion-related diseases and to identify patients with poor clin-
ical course. For example, Sll was noted to be significantly
higher in the non-survivor patients with acute cholecystitis
than in the survivors in a Turkish study.['™! A high level of Sll is
an independent risk factor for short survival of patients with
metastatic and unresectable pancreatic cancer. Patients with a
high level of the inflammatory markers Sll, neutrophil-to-lym-
phocyte count neutrophil/lymphocyte ratio (NLR), and the
platelet-to-lymphocyte count, may be more prone to early
liver metastasis.l'! Of note, findings of the present study
conform with these previous information on the impact of
Sl with the severity of inflammation in the pancreatic tissue.

Schlanger et al.l'! studied on 312 patients with pancreatic
ductal adenocarcinoma cited that the circulating immune cells
and their values integrated in the assessed prognostic scores
suffer statistically significant changes after curative pancreat-
ic surgery. Sll scores were compared between pre-operative
and post-operative phases in this research which disclosed
a significant increase in mean Sll scores following surgery.
Likewise, host systemic inflammatory response and local in-
flammatory responses, modified Glasgow Prognostic Score,
Prognostic Index, and NLR were pointed out to play a role in
stratification of outcomes of patients with pancreatic ductal
adenocarcinoma.l'¥ All these findings implicate that immune
scores can have a pivotal role as accurate prognosticators in
patients with pancreatic inflammation. Studies in the litera-
ture have reported that an increased Sll value may predict
poor outcome in patients with AP.

Limitations

Retrospective and single-center design with a small sample
size constitute major limitations of the study. Age limits and
exclusions of the study should be taken into account before
extrapolation of the findings to the general population.

Conclusion

Sl is a marker of autoinflammatory cascade triggered by the
acute inflammation by any cause. It can be a useful scoring
system to predict the clinical outcomes of patients who were
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admitted to the ED and were diagnosed with AP when calcu-
lated on presentation to the ED. In addition, the Sl score was
statistically significant in estimating mortality. Future broad-
based and multicentric studies should analyze the interaction
of SlI with specific subgroups, subpopulations with comorbid-
ities, age groups, and other variables.
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Akut pankreatitli hastalarda sistemik immiinoinflamatuar indeksin prognostik roliiniin

arastirilmasi

Dr. Ummahan Dalkiling Hokenek,' Dr. Mazlum Kilig,? Dr. Halil Aligkan?®

'Saglik Bilimleri Universitesi, Kartal Dr. Liitfi Kirdar Sehir Hastanesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, istanbul
2Saglik Bilimleri Universitesi, Fatih Sultan Mehmet Egitim ve Arastirma Hastanesi, Acil Tip Anabilim Dali, Istanbul
3Saglik Bilimleri Universitesi, Sigli Hamidiye Etfal Egitim ve Arastirma Hastanesi, Acil Tip Anabilim Dali, istanbul

AMAC: Bu calismanin amaci acil servise (AS) basvuruda hesaplanan immiinoinflamatuvar indeksin (SIl) akut pankreatit (AP) tanisi konan hastalarin

klinik sonuglarinin dngdriilmesi tizerindeki etkisini incelemektir.

GEREG VE YONTEM: Bu arastirma, tek merkezli, kesitsel, geriye déniik bir calisma olarak tasarlandi. Ugiincii basamak hastanedeki Ekim 202 | -Ekim
2022 tarihleri arasinda acil serviste AP tanisi alan, veri kayit sisteminde tani ve tedavi islemleri tamamlanmis eriskin hastalar galismaya dahil edildi.
BULGULAR: Hayatta kalmayanlarin ortalama yasi, solunum sayisi ve hastanede kalis stiresi hayatta kalanlarin ortalamasindan anlamli derecede yiik-
sekti (sirasiyla t-testi, p=0.042, p=0.001 ve p=0.001). Oliimciil sonucu olan hastalarin ortalama SlI skoru hayatta kalanlardan daha yiiksekti (t-testi,
p=0.001). Mortaliteyi tahmin etmek igin SIl skorunun ROC analizi, egri altinda kalan alanin (AUC) 0.842 (%95 Cl 0.772-0.898) ve Youden indeksinin
0.614 olarak (p=0.001) hesaplandi. Mortaliteyi belirlemede Sl puaninin kesme degeri >1243 oldugunda puanin duyarliig %85.0, ozgiillik %76.4,
pozitif prediktif deger (PPV) %37.0, negatif prediktif deger (NPV) ise %96.9 olarak bulundu.

TARTISMA: Mortalite tahmininde Sl skoru istatistiksel olarak anlamliydi. Acil servise bagvuru sirasinda hesaplanan SlI, acil servise basvuran ve AP
tanisi konan hastalarin klinik sonuglarini tahmin etmek icin faydali bir puanlama sistemi olabilir.

Anahtar sozclikler: Akut pankreatit; biyobelirteg; immiinoinflamasyon; mortalite; sistemik immunoinflamatuar indeks; sonug.
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