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Abstract. Prospective cohort study of 113 patients
with necrotizing pancreatitis who were admitted to single
intensive care department has been performed. Persistent
organ failure was diagnosed in 50 (44 %) and transient — in
63 (56 %) cases. Death occurred in 31 (27,4 %) patients:
28 (56 %) with persistent and 3 (4,8 %) with transient or-
gan failure and system complications. Respiratory failure
(67 %) dominated in the mortality structure, cardio-vascular

(59 %), renal (56 %) and intestinal (54 %) failures occurred
with an equal frequency. Bedside Index for Severity in
Acute Pancreatitis (BISAP) score allowed making a high
probability prognosis of organ failure and mortality in pa-
tients with acute necrotizing pancreatitis at admission.
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Introduction. An increasing incidence of acute
pancreatitis has been reported recently, with an esti-
mated 21000 new cases per year in the United States
[4]. On the one hand, most of these cases are a mild
form of pancreatitis, without severe gland injury and
characterized with complete recovery. On the other
hand, acute necrotizing pancreatitis is associated
with increased morbidity and mortality. Assessment
of the severity of the attack and predicting the course
of the disease are important when determining the
allocation of care for these patients or the need for
transfer to a higher level care early in the disease
process. Recent researches have established that the
presence of multiorgan failure alongside with pan-
creatic infection are major determinants of mortality
during acute necrotizing pancreatitis [8, 11]. The
mortality rates in the absence of organ failure, in the
presence of one organ failure, and in patients with
multi-organ failure are 0 %, 3 %, and 47 %, respec-
tively [2]. Different extents of pancreatic necrosis
and its subsequent complications may contribute to
the occurrence of organ failure and mortality during
the admission period [9]. Therefore, the initial deter-
mination of severity in acute necrotizing pancreatitis
to evaluate organ failure and the complications of
pancreatic necrosis as soon as possible is critical for
the appropriate management and risk assessment in a
clinical setting.

Objective — to determine the incidence of mul-
tiorgan failure during acute necrotizing pancreatitis
and to estimate the influence of different organ fail-
ure on the disease severity and mortality.

Material and methods. We performed a pro-
spective observational cohort study of 113 patients
with acute necrotizing pancreatitis who were admit-
ted to single intensive care department of the emer-
gency regional hospital, Chernivtsi, Ukraine, be-
tween March 2010 and September 2015. The study
was conducted in accordance with the principles of
the Declaration of Helsinki. The ethics review board
of each participating hospital approved the study.
The patients or their legal representatives had given
their written informed consent. Patients were in-
cluded in the current prospective study if they ful-
filled the inclusion criteria of signs of pancreatic
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necrosis on contrast-enhanced computed tomography
(CECT). Necrosis was diagnosed by lack of pancreas
enhancement on CECT, which was a sign of im-
paired or absent tissue perfusion. Patients with pan-
creatic necrosis and/or peripancreatic necrosis were
selected. Severity of acute necrotizing pancreatitis
was determined according to the recently revised
Atlanta Classification [6]. Organ failure was defined
for respiratory, cardiovascular, and renal system by
modified Marshall scoring system. Besides above
organs function of neurological system, the liver and
the intestines were estimated as well. Neurological
failure was established by Glasgow coma score. He-
patic function was evaluated according to Child-
Pugh classification [10], grade B or C were criteria
for diagnosis of liver failure. Intestinal failure was
estimated by modified gastrointestinal failure score
[7]. Three level of severity were defined: 1% - intoler-
ance of enteral feeding more than 3 days, depressed
intestinal peristalsis, preserved intestinal gas evacua-
tion ability; 2™ - clinical and roentgenological signs
of distended intestine with intraabdominal pressure
12-20 mm Hg, suppressed gas evacuation; 3 - clinic
of paralytic intestinal obstruction with intraabdomi-
nal hypertension over 20 mm Hg, acute gastric and
duodenal erosions with hemorrhage. Intraabdominal
pressure was measured via the bladder, with patients
in the supine position, using the closed loop system
repeated measurements technique [9]. Additionally,
venous blood citrulline concentration was deter-
mined as an indicator of intestinal epitheliocytes
functional activity [3].

The following parameters were collected for
each episode of acute necrotizing pancreatitis: length
of hospital stay, in-hospital mortality, presence of
organ failure, and local complications such as acute
peritoneal fluid collection, pseudocyst, acute necrotic
collection and walled-off pancreatic necrosis. Acute
Physiology and Chronic Health Evaluation
(APACHE)-II [9], Bedside Index for Severity in
Acute Pancreatitis (BISAP) [1] scores and presence
of features of systemic inflammatory response syn-
drome (SIRS) were calculated using data from the
first 24 h after admission. Continuous variables were
expressed as mean with standard deviation and com-
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pared using Student’s t- test or Mann — Whitney test.
Categorical variables were expressed as absolute
numbers and proportions. Pearson’s j° test or
Fisher’s exact test was used for comparison of cate-
gorical variables. Logistic regression models were
created to analyze the independent effects of
APACHE II scores and the number of organ failures
on mortality. To define predisposing factors, the
odds ratio and its 95 % confidence interval were
used as a binary parameter. Discrimination of the
BISAP score for predicting the mortality was evalu-
ated by receiver operating curve (ROC) analyze with
calculation of the area under the curve (AUC). A p
value of <0,05 was considered statistically signifi-
cant.

Results and discussion. All patients with acute
necrotizing pancreatitis were divided into two
groups. According to a recent revision of Atlanta
classification [6] severe form (1* group) was estab-
lished in 50 (44%) patients with persistent organ
failure and local complications, moderate form (2™
group) was diagnosed in 63 (56 %) people with tran-
sient organ failures or local complications.
APACHE-II and Marshall scores, hematocrit and
creatinine level were significantly higher in patients
of the 1* group (p<0,05). There were no differences
between groups according to age and frequency of
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local complications. Death occured at 31 (27,4 %)
cases from 113 patients. High hospital mortality was
observed only among persons with severe form of
acute necrotizing pancreatitis. Persistent organ fail-
ure occurred in 50 patients from the 1% group; 28
(56 %) of them died (table 1). Transient organ dys-
function appeared in 33 patients from the 2" group,
there were 3 (4,76 %) lethal cases. Intensive therapy,
which included rigorous fluids resuscitation, hemo-
dynamic and respiratory support, was ineffective in
17 patients, who died at the early phase of acute ne-
crotizing pancreatitis (during the first or second
week of disease) due to pancreatic shock caused by
multiple organ failure. During the late phase of acute
necrotizing pancreatitis (after two weeks from the
onset) there were 14 lethal cases as result of infec-
tion of pancreatic necrosis with development of sep-
sis and multiple organ failure. The number of organs
with dysfunction was significantly higher in de-
ceased patients compared to those survived
(3,48+0,81 and 1,33+0,44, respectively, p<0,05) as
well as APACHE 1II score, age, hematocrit and
creatinine level. Multivariate logistic regression
analysis revealed that the number of organs in multi-
ple organ failure was the main prognostic factor of
death in patients with acute necrotizing pancreatitis
(p<0,01), wherein each organ failure development

Table 1
Influence of organs failure on survival of patients with acute necrotizing pancreatitis
Deceased (n=31) Survived (n=82) (ové\feﬁifél;,}il% )
Persistent organ failure, n (%) 28 (90,4 %)* 22 (42 %) 28 (56 %)
Respiratory failure, n (%) 28 (90 %)* 14 (17 %) 28 (67 %)
Cardio-vascular failure, n (%) 23 (74 %)* 16 (19 %) 23 (59 %)
Neurological failure, n (%) 11 (35 %) 24 (29 %) 11 (31 %)
Renal failure, n (%) 20 (64 %)* 16 (19,5 %) 20 (56 %)
Liver failure, n (%) 6 (19 %) 10 (12 %) 6 (37 %)
Intestinal failure, n (%) 21 (67 %)* 18 (22 %) 21 (54 %)
Amount of failured organs 3,48+0,81* 1,33+0,48
APACHE TI score 21,4+1,2% 13,6+1,6
Hematocrit, % 51,8+0,9% 45,3+1,2
Citrulline, pmol/l 10,31+0,42* 16,64+0,68
Note. * p<0,05 in comparison with survival patients
Table 2
Impact of BISAP Score on Mortality and Organ Failure Development
BISAP score, n (%)
<3 points >3 points Total
Amount of patients 67 (59 %) 46 (41 %) 113
Mortality 3 (4,5 %) 28 (61 %)* 31 (27,4 %)
Persistent Organ Failure 12 (17,9 %) 38 (82 %)* 50 (44 %)
Extent of Pancreatic Necrosis:
<30% 33 (49,3 %) 13 (28,3 %) 46 (40,7 %)
30-50% 30 (44,8 %) 25 (54,3 %) 55 (48,7 %)
>50% 4 (5,9 %) 8 (17,4 %) 12 (10,6 %)

Note. * p<0,05 in comparison with patients which BISAP score is <3 points
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significantly worsened the outcome too. Respiratory
failure dominated in mortality structure. Isolated
respiratory failure was identified in 8 cases, 2 (25 %)
of them resulted in death. In patients with respiratory
failure accompanied by other organ failure the mor-
tality rate increased by 66,7-85,6 %. Cardio-vascular
(59 %), renal (56 %) and intestinal (54 %) failures
occured with equal frequency. Neurological and liver
failures did not influence the patients’ survival. In-
testinal failure of the 3™ level were diagnosed in 21
(75 %) among 28 deceased patients of the 1% group,
lasted more than 5 days and was presented by signs
of paralytic ileus, intraabdominal compartment syn-
drome, acute gastric erosions and ulcers with bleed-
ing. There venous citrulline concentration fell to
10,31+0,42 pumol/l during 48 hours after admission
and was significantly lower (p<0,001) than in the
survived persons. In control group citrulline venous
concentration was 36,8+0,43 umol/l, in patients with
moderate acute necrotizing pancreatitis it decreased
up to 20,7+£0,67 umol/l and in persons with severe
acute necrotizing pancreatitis — fell almost three
times (p<0,001). There was a significantly inverse
correlation (r=-0,643, p<0,05) between gastrointesti-
nal dysfunction score and citrulline concentration.
Effective prognosis of organ failure develop-
ment and mortality risk may improve strategy of
patients with acute necrotizing pancreatitis manage-
ment. The BISAP score is a new scoring system first
described in 2008 [1]. The BISAP uses five points:
urea nitrogen more than 25 mg/dl, impaired mental
status by evidence of disorientation or disturbance in
mental status, presence of SIRS, age above 60 years,
and pleural effusions [9]. The number of patients
with BISAP score of 0-5 was 4 (3,5 %), 19 (16,8 %),
44 (38,9 %), 14 (12,4 %), 14 (12,4 %) and 18
(15,9 %) and their mortality rates were 0 %, 0 %,
6,7 %, 35,7 %, 64,3 % and 77,8 %, respectively.
There was significantly an increased risk of death
with increasing BISAP score (p<0,0001): AUC for
mortality by BISAP score was 0,893 (95 % confi-
dence interval 0,829 to 0,957, p<0,0001), and ROC
analyze demonstrated a BISAP score of 3 as the opti-
mal sensitivity (81 %) and specificity (84 %) thresh-
old for mortality. On evaluating outcomes according
to BISAP score of 3 as the cut-off value, we found
that patients with BISAP score 3 and more had a 4,6
times higher risk of developing persistent organ fail-
ure after 24 h of admission (p<0,001) and more fre-
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quent occurrence of extended pancreatic necrosis
(p=0,033, table 2).

Conclusions

Multiple organ failure is a leading cause of mor-
tality cases both during the early and the late phases
of acute necrotizing pancreatitis. Respiratory failure
(67 %) dominates in mortality structure of acute pan-
creatitis, cardio-vascular (59 %), renal (56 %) and
intestinal (54 %) failures occur with equal frequency.
Serum citrulline concentration is an easy and objec-
tive marker of intestinal failure in patients with acute
necrotizing pancreatitis. BISAP score over 3 points
during 24 hours after admission has high reliable
power for organ failure and mortality prognosis in
patients with acute necrotizing pancreatitis.
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DOAKTOPBI, OKA3BIBAIOIIHE BJIMSHUE HA PE3YJIbTATBI JIEHEHUSA
OCTPOI'O HEKPOTHUYECKOI'O TAHKPEATHUTA

A.B. Pomapy

Pe3tome. IIpoBeneHO MpOCIEKTHBHOE KOTOPTHOE HccienoBanue 113 OOJIBHBIX OCTPHIM HEKPOTHYECKHM ITaHKpPEaTH-
TOM, KOTOpPbIE ObLIM FOCHMTAIN3UPOBAHBI B OJIHO OTAEJICHHE MHTCHCUBHOW Tepanuu. [ocTosHHAs opraHHas HEIOCTAaTOY-
HOcTh BbIsBIeHA B 50 (44 %) u TpansutopHas — B 63 (56 %) Habmogenusax. Ymepnu 31 (27,4 %) nauuent: 28 (56 %) u3
50 genoBek ¢ mocTossHHOU 1 3 (4,76 %) OONBHBIX ¢ TPAH3UTOPHOM OPraHHOM HEOCTATOYHOCTHIO M CHCTEMHBIMHU OCIIOXKHE-
HUSMU. B cTpyKType neranpHOCTH npeodnanana asixatenbHas (67 %), IOYTH ¢ OANHAKOBOM 9acTOTON BCTpedasach cepie-
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gHO-cocyauctas (59 %), nodyeunas (56 %) u xumeunas (54 %) HemocrarouHocTbh. [lIkana BISAP mo3Bomnser ¢ BBICOKO
BEPOSTHOCTBIO TIPOTHO3UPOBATH PA3BUTHE OPTaHHOM HEOCTATOUHOCTH U JICTAIBHOCTH Y OOJIbHBIX OCTPBIM HEKPOTUYCCKHUI
MAHKPEATUT MPH UX TOCITUTATM3AIUH.

KuroueBble ci10Ba: oCTphIit HEKPOTUYECKHUH MAHKPEATHT, TOCHHUTAIbHAS JE€TaIbHOCTh, OpPraHHast HEAOCTATOYHOCTb.

DOAKTOPH, 1O BIVINBAIOTDH HA PE3YJIBTATHU JIIKYBAHHSA 'OCTPOI'O
HEKPOTHUYHOI'O TAHKPEATHUTY

O.B. Pomap

Pe3tome. [IpoBeneHO NpOCIEKTHBHE KOTOPTHE NOCIIDKEHHS 113 XBOpUX Ha TOCTPUH HEKPOTHYHUI ITaHKPEATHT, SIKi
OyJM rocmiraiizoBaHi B O/lHE BifAineHHs iHTeHCUBHOI Tepamii. [TocTiiiHa opraHHa HepocTaTHicTh BusiBiaeHa B 50 (44 %) i
Tpau3utopHa — y 63 (56 %) cnocrepexennsax. [Tomepnu 31 (27,4 %) nauient: 28 (56 %) i3 50 oci6 i3 mocTiiiHOMO 1 3
(4,76 %) xBOpHUX i3 TPAH3UTOPHOIO OPTaHHOIO HEMOCTATHICTIO i CHCTEMHUMH YCKIAJHEHHAMH. Y CTPYKTYypi JIETalIbHOCTI
nepeBakana auxaibHa (67 %), Maibke 3 OZHAKOBOIO YACTOTOIO Tpamwnuiacs cepleBo-cynuaHa (59 %), aupkoa (56 %) i
xumkoBa (54 %) memocrtarHocti. Illkama BISAP no3Boisie 3 BHCOKOIO BipOTiIHICTIO IPOTHO3YBAaTH PO3BUTOK OPraHHOL
HEJIOCTATHOCTI 1 JICTAILHOCTI y XBOPHX Ha TOCTPUH HEKPOTUYHHHN IMAHKPEATHT MPHU 1X rocriTamizarii.

KurouoBi ci10Ba: roctpuit HEKPOTHYHMI TAHKPEATHT, FOCIIITANIbHA JIETATBHICT, OPraHHa HEAOCTATHICTb.

Bumuit nepxapHuil HaBuanbHUi 3aknan Ykpainu
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