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Severe acute pancreatitis admitted to intensive
care unit: SOFA is superior to Ranson’s criteria
and APACHE II in determining prognosis

Fiisun ADAM, Canan BOR, Mehmet UYAR, Kubilay DEMIRAG, Ilkin CANKAYALI

Department of Anesthesiology, Ege University School of Medicine, Izmir

Background/aims: Severe acute pancreatitis usually requires intensive management of cardiovascular, pulmonary, renal, and
septic complications. Many scoring systems are used in determining the outcomes. The aim of the study was to evaluate the role of
three scoring systems, i.e. Acute Physiology and Chronic Health Evaluation, Sequential Organ Failure Assessment, and modified
Ranson’s criteria, in predicting mortality rate in patients with severe acute pancreatitis as well as other factors influencing morta-
lity in patients admitted to intensive care unit. Materials and Methods: Charts of 43 patients hospitalized in intensive care unit
with severe acute pancreatitis were screened retrospectively. Four patients were excluded. Acute Physiology and Chronic Health Eva-
luation II, Sequential Organ Failure Assessment and modified Ranson’s scores were calculated on admission, and Sequential Or-
gan Failure Assessment score was recorded on weekly intervals during the intensive care unit stay. Results: Thirty-nine patients
were included in the study (65% male, mean age: 61 years). The intensive care unit mortality was 64% and hospital mortality was
71%. Sequential Organ Failure Assessment scores correlated significantly with mortality. All patients with Sequential Organ Fa-
ilure Assessment score 211 at any time during intensive care unit stay had higher mortality (80% sensitivity, 79% specificity,
ROC=0,837). Although Acute Physiology and Chronic Health Evaluation II is used to estimate mortality prognosis, we could not
find any statistically significant association between Acute Physiology and Chronic Health Evaluation II scores and mortality.
Conclusion: Various scoring systems are used to determine the prognosis of severe acute pancreatitis. In this group of patients, hig-
her Sequential Organ Failure Assessment scores predict higher intensive care unit/hospital mortality.
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Yogun bakima alinan siddetli akut pankreatit: SOFA skoru prognozu
belirlemede Ranson ve APACHE II Skorundan iistiindiir

Giris ve Amag: Siddetli akut pankreatit genellikle kardiyovaskuler, pulmoner, renal ve septik komplikasyonlar agisindan yogun
izlem gerektirir. Prognozu belirlemede bircok skorlama sistemi kullanilir. Bu ¢alismanin amact yogun bakima alinan siddetli akut
pankreatit olgularinda akut fizyoloji ve kronik saglik degerlendirme II skoru, ardisik organ yetmezligi degerlendirme ve modifiye
Ranson skoru kullanilarak bu skorlarin mortaliteyi tahmin etmedeki degerini ve mortalite ile iligkili diger faktirleri saptamaktir.
Gereg¢ ve Yontem: Siddetli akut pankreatit nedeniyle yogun bakima alinan 43 hasta dosyast retrospektif olarak incelendi. Dort
hasta ¢alismaya alinmadi. Akut fizyoloji ve kronik saglik degerlendirme II, ardisik organ yetmezligi degerlendirme ve modifiye
Ranson skorlar: hasta yatisinda, ardisik organ yetmezligi degerlendirme skoru yogun bakim yatist boyunca her hafta hesaplandi.
Bulgular: 39 hasta ¢calismaya alindr (%65 erkek, yas ortalamasi: 61 yil). Yogun bakim mortalitesi %64, hastane mortalitesi %71
bulundu. Yogun bakimda yatist siiresince herhangi bir zamanda ardisik organ yetmezligi degerlendirme skoru >11 seyredenlerde
mortalite daha yiiksekti (sensitivite %80, spesifisite %79, ROC=0,837). Mortaliteyi tahmin etmede kullanilan akut fizyoloji ve kro-
nik saglik degerlendirme II ile istatistiksel olarak anlamli bir iligki gosterilemedi. Sonug: Siddetli akut pankreatitte prognozunu
belirlemede bir¢ok skorlama sistemi kulllanilmaktadir. Bu grup hastalarda ardisik organ yetmezligi degerlendirme skoru yiiksek
oldugunda yogun bakim ve hastane mortalitesinde artis olarak sonuglanir.

Anahtar kelimeler: Siddetli akut pankreatit, ardisik organ yetmezligi degerlendirme, akut fizyoloji ve kronik saglik degerlendir-
me Il, mortalite
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INTRODUCTION

Diagnosis of acute pancreatitis can be difficult, as
shown by the many cases diagnosed at autopsy (1).
Although the exact incidence in Turkey is unk-
nown, it is reported as 35-80/100.000 in the USA
and 10-20/1.000.000 in the UK (2,3). The most fre-
quent etiological factors are alcohol consumption
and biliary stones as well as post-endoscopic ret-
rograde cholangiopancreatography (post-ERCP),
surgery, certain drugs, HIV infection, hyperlipide-
mia, and biliary anomalies. It is regarded as idi-
opathic acute pancreatitis when no causative fac-
tor is determined (4).

Clinical presentation may change from mild ede-
matous pancreatitis to most severe forms (5). Ap-
proximately 25% of all cases require intensive care
unit (ICU) admission and the mortality is high in
this sub-population (2). Most patients who die from
pancreatitis belong to the severe group, which has
mortality rate approaching 40% (6). Severe acute
pancreatitis usually requires intensive manage-
ment of cardiovascular, pulmonary, renal, and sep-
tic complications. According to the Santorini Con-
sensus Conference (7), patients with severe acute
pancreatitis should be managed in ICU.

Fluid resuscitation, antibiotic therapy, nutrition,
and mechanical ventilation are important in the
treatment of acute pancreatitis in addition to the
surgical techniques such as necrosectomy, pan-
creatic resection, debridement (8). Mortality rate
was reported to be above 75% in mechanically ven-
tilated patients (9). Many scoring systems such as
Acute Physiology and Chronic Health Evaluation
(APACHE), Sequential Organ Failure Assessment
(SOFA) and modified Ranson’s criteria are used in
determining the outcomes. APACHE II is the most
widely used, but there is still ongoing debate abo-
ut the most appropriate scoring system (10,11).
The APACHE II score (12) was compiled using the
worst values of each of the 12 acute physiological
variables obtained during the first 24 h in the ICU
— temperature, blood pressure, heart rate, respira-
tory rate, arterial pH, arterial oxygen saturation,
serum sodium, serum potassium, serum creatini-
ne, haematocrit, white cell count, and itemized
Glasgow Coma Scale score, together with an as-
sessment of chronic health. The SOFA score (13)
was compiled from the arterial oxygen saturation,
fraction of inspired oxygen, serum creatinine, total
bilirubin, platelet count, itemized Glasgow Coma
Scale score, mean arterial pressure, and use of va-
sopressors such as dopamine, dobutamine, adre-

Severe acute pancreatitis

naline and noradrenaline. The worst values for
each parameter in each 48-h period were used.

The aim of the present study was to evaluate the
role of APACHE II, SOFA and modified Ranson’s
scoring systems in predicting mortality rate in pa-
tients with severe acute pancreatitis as well as ot-
her factors influencing mortality in patients ad-
mitted to ICU.

MATERIALS and METHODS

This retrospective study was performed in a terti-
ary University Hospital ICU running by anesthe-
siology which is the main referral center for about
20 millions living around and consists of 27 beds
with an annual admission of 650 patients. Charts
of 43 patients with severe acute pancreatitis hos-
pitalized between January 2008 and December
2011 were screened after Ethics Committee appro-
val. Four patients with either repeated admission
(3) or age under 18 (1) were excluded.

Diagnosis was obtained by clinical symptoms (ab-
dominal pain with nausea and vomiting), labora-
tory parameters (3-fold increase in amylase and li-
pase levels) and radiological findings (edematous
pancreatitis, cholelithiasis, choledocholithiasis, bi-
le sludge with ultrasonography and/or CT-MRI).
Demographic data, co-existing diseases (metabo-
lic, cardiac, pulmonary, renal, hepatic disorders,
and malignancy) on admission and C-reactive pro-
tein (CRP) levels at 24, 48 and 72 hours were re-
corded.

APACHE II, SOFA and modified Ranson’s scores
were calculated on admission, and SOFA score
was recorded on weekly intervals during the ICU
stay. The initial, highest and mean SOFA scores
were taken into account.

According to radiological findings, the complicati-
ons were classified as abscess, fistula, pseudocyst,
and necrosis. The patients were divided into nec-
rotizing and non-necrotizing pancreatitis, and the
etiology was classified as biliary, alcoholic, idi-
opathic, post-ERCP, hypertriglyceridemia, and
traumatic.

Use of vasoactive drugs (dopamine >5 ng/kg/min, do-
butamine >5 ng/kg/min, adrenaline >0.2 ng/kg/min, or
noradrenaline >0.2 ng/kg/min), need for renal replace-
ment therapy, prophylactic antibiotics, route and du-
ration of nutrition (enteral, parenteral, or combined),
duration of mechanical ventilation, ICU and hospital
stay, ICU and hospital mortality were recorded.
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Analyses were carried out using the Statistical
Package for Social Sciences (SPSS) 19.0 for Win-
dows by the Department of Biostatistics. Shapiro-
Wilk test was used for normal distribution pattern
analysis of numerical data. Because the subgroup
distribution was not normal, nonparametric tests
were used. The distribution pattern of the numeri-
cal data between survival and mortality was
analyzed with Mann-Whitney U-test. Categorical
variables were analyzed using Pearson’s chi-squa-
re test or Ficher’s exact test. The ability of scores
to discriminate severity of pancreatitis and morta-
lity were explored using receiver operator charac-
teristic (ROC) curves and the area under ROC cur-
ves (AUROC). Continuous variables are expressed
as mean = standard deviation and categorical va-
riables as percentage of number of cases. A two-
tailed p-value of <0.05 was considered significant.

RESULTS

Twenty-five patients were male (64%), and the
mean age of all patients was 61+14 (21-84) years.
On admission, 27 patients (69%) were diagnosed
as necrotizing pancreatitis with etiology such as
biliary, hypertriglyceridemia, trauma or post-
ERCP, while in 12 (30.8%) necrotizing pancreati-
tis patients, no cause was detected. Etiologies of
severe acute pancreatitis are shown in Figure 1.

Recorded complications were: abscess in 15 patients,
fistula in 3, pseudocyst in 14, and necrosis in 30. No
complications were detected only in two patients.

Eight of the patients (20.5%) had no history of sur-
gery, while 7 patients (17.9%) underwent resection,
23 patients (59%) had surgical drainage, and one
patient (2.6%) underwent exploratory laparotomy.

Co-existing diseases are seen in Figure 2.

The route of nutrition during the whole ICU stay
was parenteral in 63%, enteral in 26%, and combi-
ned (parenteral and enteral) in 11%. There was no
significant relation between nutrition route and
mortality.

The ICU mortality was 64% (n=25) and hospital
mortality was 71% (n=28). Factors predictive of
survival are presented in Table 1.

Correlation between SOFA score and mortality
was evaluated by ROC analysis, and sensitivity
and specificity cut-off values are shown in Table 2.

There was no significant relation between initial
CRP values and ICU mortality, while a significant
relation was observed between CRP value at 72
hours and hospital mortality (p=0.040).

When the correlation between duration of mecha-
nical ventilation and either ICU or hospital stay
was investigated by ROC curve analysis, it was fo-
und that the patients spending 76% of ICU stay on
mechanical ventilation died with 100% sensitivity
and 99.9% specificity.

57% of biliary acute pancreatitis cases and 91% of
idiopathic acute pancreatitis cases died. These two
specific etiologies were associated with high mor-
tality when compared with other reasons
(p=0.032). This relation is shown in Figure 3.

60 53.8
50
40 30.8
30
2

20
10 L7 51 56

0 1 — ——

&
RS < & @ Q
N ) A &
& R
QQJ
Qt\

Figure 1. Etiologies of severe acute pancreatitis
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Figure 2. Co-existing diseases as % of total patients (patients might have more than one disease).
Table 1. Factors predicting ICU survival (n=39) (median/min-max)
Death (n=25) Survival (n=14) p=

Age (years) 64 (43-84) 64 (21-77) 0,548
BMI (kg/m?) 30,4 (24,2-41,7) 29,8 (19,1-39,1) 0,350
Ranson’s score 7 (3-9) 7 (1-10) 0,929
APACHE 1II score 22 (10-35) 16 (11-24) 0,920
Initial SOFA score 8 (4-17) 4 (2-16) 0,042%
Mean SOFA score 10 (3-17) 3 (1-11) 0,000*
Highest SOFA score 13 (4-19) 5,5 (2-15) 0,001%

ICU: Intensive care unit, BMI: Body mass index, APACHE: Acute Physiology and Chronic Health Evaluation, SOFA: Sequential Organ Failure
Assessment

Table 2. ROC analysis of Sequential Organ Failure Assessment Score (SOFA) and mortality correlation

Cut-off value AUC (95% CI) Sensitivity (%) Specificity (%) pP=
Initial SOFA score 7 0,697 (0,50-0,89) 64 65 0,042
Mean SOFA score 7 0,904 (0,79-1,01) 88 86 0,000
Highest SOFA score 11 0,837 (0,69-0,98) 80 79 0,001

DISCUSSION

Acute pancreatitis is a severe disease with morta-  tients (14). The most common etiological factors
lity rate of 5-10%. No definitive etiological factors are biliary stones and alcohol consumption. In pa-
can be determined in approximately 10-25% of pa-  rallel to previous studies, in our study, the most
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Figure 3. The relation between the etiology of pancreatitis and mortality

common causes are biliary stones (53.8%) and idi-
opathic (30.8%), even in patients admitted to ICU.

Acute pancreatitis may represent a diverse clinical
course from mild cases to multiple organ dysfunc-
tion or local complications such as necrosis, abs-
cess, and pseudocyst. Thus, various scoring sys-
tems are used to determine the clinical severity
and prognosis during the acute phase of the disea-
se. Recently, there is a widespread recommendati-
on of the use of APACHE II and SOFA scores, es-
pecially in patients with organ dysfunction (15,16).

APACHE II score >8 and Ranson’s score >4 are in-
dicators of severe disease (3). In our study, we ob-
served moderately high APACHE II, SOFA and
modified Ranson’s scores. Among them, SOFA sco-
re was found to be a significantly better prognostic
measure (p<0.05). The development of organ failu-
re may occur early after admission to an ICU, so a
scoring system that allows examination of organ
function is essential. This can be provided by me-
asuring changes in the SOFA score after admissi-
on to the ICU. Trends in the SOFA score over the
first 48 h in the ICU may be a sensitive indicator
of outcome. In patients with septic shock, the SO-
FA score has been shown to have better predictive
power than the APACHE II score (17). The APAC-
HE II score has excellent capability to predict mor-
tality on the basis of values measured within the
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first 24 h after admission. This score does not, ho-
wever, take into account the many factors that can
influence patient outcome during the course of an
ICU stay, so proper evaluation of changes in pati-
ent status over time is also important (18).

Juneja et al. (5) evaluated 55 patients during a pe-
riod of two years and showed that some SOFA sco-
res correlated significantly with 30-day mortality
(SOFA>4; 76,2% sensitivity, 69.2% specificity and
SOFA>8; 86,7% sensitivity, 90% specificity). In
our study, we observed that all patients with an
initial SOFA score >7 died (64% sensitivity, 65%
specificity, ROC=0,697). In addition, if SOFA sco-
re was >11 at any time during ICU stay, mortality
was higher (80% sensitivity, 79% specificity,
ROC=0,837).

Harrison et al. (3) showed significant results for
the role of APACHE II to estimate mortality, ho-
wever, we could not find any statistically signifi-
cant relation between APACHE II score and mor-
tality (p=0.092).

Some other studies speculate that there is a signi-
ficant relationship between mortality and durati-
on of mechanical ventilation and ICU stay (5,9).
They demonstrated that mechanical ventilatory
support was a reliable prognostic factor especially
in severe acute pancreatitis with a mortality rate
of 75% (9). We showed a similar relationship bet-



ween an increase in duration of mechanical venti-
lation and mortality (p=0,0001). Patients spen-
ding 76% of ICU stay on mechanical ventilation
died with 100% sensitivity and 99.9% specificity.

As a conclusion higher SOFA scores predict higher
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