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Abstract

AIM: To determine factors related to disease severity,
mortality and morbidity in acute pancreatitis.

METHODS: One hundred and ninety-nine consecutive
patients were admitted with the diagnosis of acute
pancreatitis (AP) in a 5-year period (1998-2002). In a
prospective design, demographic data, etiology, mean
hospital admission time, clinical, radiological, biochemical
findings, treatment modalities, mortality and morbidity
were recorded. Endocrine insufficiency was investigated
with oral glucose tolerance test. The relations between
these parameters, scoring systems (Ranson, Imrie and
APACHE II) and patients’ outcome were determined
by using invariable tests and the receiver operating
characteristics curve.

RESULTS: One hundred patients were men and 99
were women; the mean age was 55 years. Biliary
pancreatitis was the most common form, followed by
idiopathic pancreatitis (53% and 26%, respectively).
Sixty-three patients had severe pancreatitis and 136
had mild disease. Respiratory rate > 20/min, pulse rate
> 90/min, increased C-reactive protein (CRP), lactate
dehydrogenase (LDH) and aspartate aminotransferase
(AST) levels, organ necrosis > 30% on computed
tomography (CT) and leukocytosis were associated
with severe disease. The rate of glucose intolerance,
morbidity and mortality were 24.1%, 24.8% and 13.6%,
respectively. CRP > 142 mg/L, BUN > 22 mg/dL, LDH
> 667 U/L, base excess > -5, CT severity index > 3
and APACHE score > 8 were related to morbidity and
mortality.

CONCLUSION: APACHE II score, LDH, base excess
and CT severity index have prognostic value and CRP
is a reliable marker for predicting both mortality and
morbidity.
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INTRODUCTION

Although acute pancreatitis (AP) has been recognized
for more than a century, no definitive treatment has
been developed. The recent improvements in outcome
are brought about by the progress in intensive care and
supportive treatment. Although the incidence varies
between countties, it is on the rise .

Improvements in diagnostic techniques and
standardization in diagnosis and treatment have provided
better understanding of the disease and many centers
reported successful results"™. The etiology of AP
is heterogencous and determined by local and social
factors. Gallstones are the leading causes in many centers.
Idiopathic cases comprise 10%-20% of the cases but this

ratio varies with respect to the diagnostic capabilities of
[3.4]

the center

Although the majority of the patients are successfully
managed by medical treatment, complications develop
in 15%-20% of the cases and cause significant risk of
mortality. Reliable scoring systems, radiological evaluation
and laboratory markers are required for identifying high-
risk patients at an early stage in order to take prophylactic
measures. Numerous scoring systems and laboratory
parameters have been used to predict the severity and
mortality: Ranson, Imrie (Glasgow), Goris and APACHE
I scores, contrast-enhanced abdominal computed
tomography (CET), C-reactive protein™*”. The APACHE
I score and the CRP level have been reported to be useful
markers. Although there is a general consensus on the
value of CRP, conflicting opinions have been expressed on
the APACHE 1I score!"”.

In this study from a tertiary referral center, we aimed
to present the characteristics of the AP cases and to
identify clinical, radiological and laboratory parameters as
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well as scoring systems that are associated with treatment
outcome.

MATERIALS AND METHODS

Patients

The data of the patients who were treated for AP at the
Ondokuz Mayis University Medical School, Department
of General Surgery, between 1998 and 2002 (5-year
period) were recorded prospectively in prepared forms. AP
was diagnosed by history, physical examination, laboratory

and radiological findings (ultrasonography and contrast-
enhanced computed tomography (CECT) which was taken
in the first week after admission in some cases but not all).
Amylase and lipase levels higher than three times the upper
level of the normal range were considered significant. In
patients with findings of acute abdomen, the diagnosis
was made by laparotomy. The CECT findings were
graded according to the Balthazar-Ranson classification
and a CT-severity index was determined. Patients with
gallstones on ultrasonography were accepted as cases of
biliary pancreatitis; patients consuming large amounts of
alcohol were considered as having alcoholic pancreatitis; in
patients with hyperlipidemia (triglyceride level more than
1000 mg/dL), this was accepted as the etiological factor.
Patients with undetermined etiology were considered to
be idiopathic cases. Patients with APACHE 1l scores = 8
were diagnosed as having severe AP. If the patients were
getting worse clinically and CECT findings demonstrated
infected necrosis they were accepted as severe. Treatment
algorithm was illustrated in Figure 1. Cholecystectomy
and/or ERCP were performed before discharge in patients
with biliary pancreatitis. Surgery was performed in patients
with clinical detetrioration and those with infected necrosis,
which was diagnosed by fine needle aspiration under CT
guidance. Antibiotic prophylaxis was conducted in patients
with severe AP (carbapenems or a quinolone). The
antibiotics were changed according to culture results. Oral
glucose tolerance test (OGTT) was performed to evaluate
endocrine function at one year after the onset of AP in
patients with no history of diabetes mellitus.

Demographic data, etiology, time of admission
after onset of symptoms, disease severity, clinical and
laboratory findings including blood urea nitrogen (BUN),
creatinine, glucose, calcium, alkaline phosphatase (ALP),
bilirubin, aspartate amino transferase (AST), alanine
aminotransferase (ALT), lactate dehydrogenase (LDH),
albumin, base excess (BE), CRP, ¢-1 antitrypsin, and
treatment methods were recorded and their associations
with mortality and morbidity were investigated. Also, the
associations of clinical, laboratory and radiological findings
with disease severity were analyzed

Statistical analysis

Statistical evaluation was performed with SPSS 13.0 for
Windows. The associations of clinical, radiological and
laboratory findings with disease severity were investigated
by univariate analysis (chi-square, Mann-Whitney-U and
Fisher’s exact test). After identification of radiologic
findings, laboratory findings and disease scores (Ranson,
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Figure 1 Treatment algorithm of the patients.

Table 1 Etiology and disease severity of the patients

Etiology Disease severity
Mild () Severe (17) Total (17, %)
Biliary 71 34 105 (52.7)
Idiopathic 37 14 51 (25.6)
Alcohol 14 - 14 (7)
Hyperlipidemia 4 5 9 (4.5)
Miscellaneous 10 10 20 (10)
Drug 7
Infection 5
Trauma 5
Hypercalcemia 2
Others 1

There was no significant correlation between the etiology and disease
severity.

Imrie and APACHE 1) significantly associated with
mortality and morbidity, their diagnostic or predictive
values were determined by ROC (Receiver Operating
Characteristic) analysis.

RESULTS

Epidemiology

During the study petiod of 5 years, 199 patients with AP
were hospitalized; 99 were women and 100 were men; the
mean age was 55.1 £ 1.1 years (range: 16-92). Overall, 136
patients (68%) had mild AP and 63 (32%) had severe AP.
Mean interval between onset of symptoms and admission
was 48 = 3 h (range: 1-300) and it had no association with
mortality or morbidity.

Biliary pancreatitis was the most common form,
followed by idiopathic pancreatitis (53% and 26%,
respectively) (Table 1). Seven patients were using thiazide
diuretics. The infectious agents were leptospirosis in 2
patients and various viruses in 3. Traumatic AP was due to
blunt trauma in 3 patients and coronary bypass operation
in 2. One patient had obstruction of the afferent loop
after Billroth Il gastrectomy. Biliary pancreatitis was more
frequent in women than in men (59.59% and 45.45%, P
< 0.002). With the introduction of endoscopic retrograde
cholangiopancreatography (ERCP), the frequency of
idiopathic pancreatitis decreased from 31.5% at the
beginning of the study to 20% at the end of the study.
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Table 2 Relations between clinical, radiological and laboratory

findings and disease severity

Parameters MAP SAP P
RR > 20 21.7% 48.1% <0.001
PR >90 36% 65% <0.001
Necrosis ratio in CT > 30% 4.1% 27.1% <0.001
CRP (mg/L) 116+ 8 171 +£15 <0.002
LDH (U/L) 570 + 31 959 + 104 <0.05

AST (U/L) x N
Leukocytosis (x 10°/mm”)

47+1.3
13+04

475+0.7 <0.05
16+0.7 <0.05

RR: Respiratory rate; PR: pulse rate; CRP: Serum C-reactive protein; LDH:
lactate dehydrogenase; AST: Aspartate aminotransferase; CT: Contrast-
enhanced abdominal computed tomography.

Table 3 Disease severity and CECT findings in 172 radiologi-

cally examined patients 7 (%)

Disease severity

CECT findings MAP SAP
Normal (non-diagnostic) 20 (16.4) 3(6.3)
Edema in pancreas 62 (50.8) 18 (37.5)
Pancreatic necrosis < 30% 33 (27) 14 (27.1)
30% < Pancreatic necrosis > 50% 5 (4.1) 13 (27.1)"
Pancreatic necrosis > 50% 2 (1.6) 0

P < 0.001 vs patients with mild AP. CECT: Contrast-enhanced abdominal
computerized tomography; MAP: Mild acute pancreatitis; SAP: Severe acute
pancreatitis.

Factors related to disease severity

Tachypnea (respiratory rate > 20 at the initial examination),
a heart rate > 90 and pancreatic necrosis more than 30%
were found to be associated with disease severity. CRP,
LDH, AST and leukocyte levels were significantly higher
in severe AP (Table 2). The bilirubin level was higher in
biliary pancreatitis in comparison with other forms (P <
0.05, Z-test). In 13 patients, although the amylase level was
3 times higher than the upper limit of the normal range,
the lipase level was normal. Disease severity and etiology
showed no statistically significant association with amylase,
pancreatic amylase and lipase levels.

Factors associated with morbidity
CT showed varying degrees of necrosis in 56.3% of
the patients with severe AP (Table 3). CT findings were
unremarkable (non-diagnostic) in 16% of the mild
pancreatitis cases and 6% of the severe cases. Extensive
necrosis more than 30% was significantly associated with
disease severity, early complication and mortality rates (P
< 0.001, P < 0.05 and P < 0.004, respectively, Table 2).
The carly complication rate was significantly higher in the
severe AP group in comparison with mild AP (67% »s 8%,
P < 0.001). The overall early complication rate was 26%:
abscess in 11 patients, multiorgan dysfunction syndrome
MODS) in 9, pseudocysts in 8, ARDS in 3 patients and
upper gastrointestinal bleeding in 2 (33 patients in total).
Fourteen of these patients died. Factors associated with
morbidity are shown in Table 4.

At the end of 1 year, OGTT was performed in 112
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Table 4 Factors related to morbidity and mortality

Factors Morbidity Mortality
Cut-off Positive AUC Cut-off Positive AUC
level LR level LR
APACHE-II 8.5 5] 0.72 8.5 5 0.88
BE -5 3.36 0.69 -5 4.63 0.84
CT-INDEX 2 2.04 0.67 ] 4.3 0.68
BUN (mg/dL) 22 2.23 0.70 23 2.85 0.70
CRP (mg/L) 142 203 072 160 2,03 0.82
LDH (U/L) 667 4.07 0.82 667 2.79 0.82

The AUC (Area Under Curve) value near to 1.00 means having high
prediction rate of the morbidity and mortality. Positive LR (likelihood ratio)
is also correlated with high prediction rate of the morbidity and mortality.
CRP: Serum C-reactive protein; LDH: Lactate dehydrogenase; BE: Base
excess.

patients. Twenty-seven of these patients (24%) had
impaired glucose tolerance. In 13 (12%) of these patients,
diabetes developed. The impaired glucose tolerance was
not associated with necrosis or disease severity.

Suspicion of necrosis led to fine needle aspiration and
culture in 20 patients; cultures grew bacteria in 13; E. coli
(n = 6) was the most common bacterium. Eighty-two per
cent of the cases (163 patients) were treated conservatively
and 18% (36 patients) underwent surgery. Seven
underwent laparotomy for acute abdomen and AP was
diagnosed by operative findings. Necrosectomy + closed
lavage techniques were performed in 23 patients and “open
abdomen” and planned re-laparotomy in 6. Nutritional
support was not significantly associated with mortality or
morbidity.

Factors associated with mortality

Mortality was 37.5% in severe AP, 2.3% in mild AP and
13.6% (27 cases) overall. The mean base excess was -7.6
in patients who died and -1.9 in those who survived (P <
0.05). Among Ranson, Imrie and APACHE 1I scores, the
APACHE 1 score was the best predictor of mortality.
Mean APACHE 1I score was 5.7 + 0.3 in patients who
survived and 15 £ 1.7 in those who died (P < 0.05). CT
severity index, LDH, BUN, CRP and base excess were the
other parameters associated with mortality (Table 4).

DISCUSSION

Although the mortality due to AP has decreased markedly
in recent years, it is still a life-threatening disease. The
demographic characteristics of AP are similar in many
series; most patients are in the 50-60 year age group. In
most seties published in the English literature, gallstones
are the leading cause, followed by alcohol. Although the
reported figures vary, the frequencies of metabolic and
infectious causes in the present series are higher than those
reported[4’8’“’12]. Idiopathic AP includes cases with un-
clucidated ctiology. The frequency is lower in centers that
perform extensive investigations and usually biliary causes
are revealed. Accordingly, with the introduction of ERCP,
the frequency has decreased from 30% to 20% in our
center.
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The increased frequencies of tachypnea, tachycardia
and leukocytosis which are components of the systemic
inflammatory response syndrome (SIRS) are expected
findings. Also, AST level was significantly higher in severe
AP than in mild AP. AST, which is a component of vatious
scoring systems, is a marker of serious liver damage'™'"”.
Higher levels of bilirubin in biliary AP in comparison with
other forms are not surprising. Although many studies
include ALT and ALP elevations with hyperbilirubi-
nemia®®" our results are not in accordance. It was
reported that, lipase was more specific and sensitive than
amylase™. Thirteen patients with AP in the present study
had higher than 3 times normal amylase level but normal
lipase levels. Our view is that lipase measurement does not
contribute to the diagnosis. Conversely, the diagnosis of
AP should be approached with caution in patients with
increased lipase but normal amylase!™?.,

Contrast-enhanced CT has been used for a long time
for diagnosis and prediction of severity of the disease™’.,
In some seties, the frequency of organ failure increases
with more extensive necrosis' . In the present study,
extensive necrosis more than 30% was associated with
increased severity and mortality. Mertele and Balthazar
reported similar results in their series"*"”. The restricted
power in our study prohibited the detailed evaluation of
these findings. CT was non-diagnostic in 6% of the severe
AP patients and only 63% of the severe AP patients
had necrosis on CECT in our study. The majority of the
patients with necrosis had mild AP according to scoring
systems. This may be explained by the possibility that
radiological findings do not always reflect disease severity.
Because AP is a mediator disease, pancreas necrosis is not
mandatory for cytokine effects.

Disease severity was evaluated by APACHE 1 scoring
system instead of other scoring systems like Ranson’s
and CT scan scoring in this study. The need of CECT
was decided by clinical behavior of patients and not all
patients underwent CECT. Atlanta criteria overlook the
amount and location of necrosis on CECT". However,
Kemppainen et al" showed that, the outcome was
favorable for patients with necrosis restricted to the distal
part of the pancreas. CECT may yield negative findings
in 20%-30% of the mild AP patients. If the CT staging is
required, the CT severity index, as prepared by Balthazar
should be used"”. The CT index that reflects the extent
of necrosis as well as peripancreatic or extrapancreatic
inflammation is valuable in predicting morbidity and
mortality in this study and the literature™ ', One of the
complications of AP, peripancreatic abscess, may develop
in the absence of pancreatic necrosis. CT not only shows
necrosis but also guides the fine-needle aspiration for
culture (FNAC). As in the present series, the diagnostic
value of FNAC varies between 60% and 90%!""*".

Surgical treatment was performed in 18% (36) of
the cases. Necrosectomy and continuous closed lavage
were the techniques we preferred mostly. Although this
technique and planned relaparotomy do not appear to
differ significantly with respect to mortality and morbidity,
less invasive procedures are usually preferred” . The
best strategy is probably the one with which the center
feels most comfortable. Because there is a large difference

between the numbers of patients who underwent each
treatment (necrosectomy + closed lavage versus planned
re-laparotomy), comparison was not made. Nine of the 29
patients (31%) who underwent surgery for AP died; this is
slightly higher than the 20%-25% rate in the literature” ",
Although favorable results with percutaneous drainage
have been reported with a limited number of patients, this
approach has not received general acceptance. The reason
for the failure is recurrent obstruction of the catheter by
the necrotic debris™

Glucose intolerance was detected in 24% of the AP
cases. In two series with a smaller number of patients, the
frequency was 25%-35%""*1. All patients in those series
were necrotizing pancreatitis, which may account for the
higher value in those series. Diabetes mellitus may be due
to inflammation and fibrosis that destroys parts of the
gland.

The overall mortality rate (13.6%) was slightly higher
than the previous series, and the mortality of severe AP
was higher than the literature™™*). Fourteen of the 33
patients who had early complications died. Deaths were
mostly due to MODS. We think that, the mortality rate was
also dependent on the suitability of the hospitals’ intensive
care unit (ICU) for these kinds of cases. Although our
center was a regional tertiary care center, the ICU bed
availability might not be possible at that time. This factor
might be the reason for our high mortality rate. The
deterioration parameters such as base excess and BUN
reflect that morbidity and mortality are due to distant
organ injury and tissue perfusion impairment, that is to say,
due to systemic damage. ROC analysis showed that these
are useful parameters for predicting mortality (Table 4).

The CT index, in conjunction with the APACHE II
score and the CRP value are important determinants of
mortality and morbidity. CRP is a practical and inexpensive
parameter that has been proved in other studies also™.
Of the Ranson, Imrie and APACHE 1I scoring systems,
APACHE @I was the most reliable in the present study.
The role of systemic complications in mortality and
morbidity decreased the usefulness of pathology-specific
scoring systems such as Ranson and Imrie scores. One
potential weakness of the APACHE 1I is that patients
older than 65 years have very high scores and there is a
possibility of a false-positive score in that age group"™.
In the present study, age had no association with disease
severity, morbidity or mortality. A multiorgan system score
has been developed to supersede the APACHE Il and
Ranson scores, but the number of cases in that report is
small"”,

In conclusion, AP is a condition with high morbidity
and mortality and may cause endocrine dysfunction in the
long run. Base excess, CRP, CT index and the APACHE II
score are useful in prediction of the course.

REFERENCES

1  McKay CJ, Imrie CW. The continuing challenge of early mor-
tality in acute pancreatitis. Br | Surg 2004; 91: 1243-1244

2 Steinberg W, Tenner S. Acute pancreatitis. N Engl | Med 1994;
330: 1198-1210

3 Toh SK, Phillips S, Johnson CD. A prospective audit aga-
inst national standards of the presentation and management

www.wjgnet.com



3094 ISSN 1007-9327  CN 14-1219/R

World ] Gastroenterol

June 14, 2007 Volume 13 Number 22

10

11

12

13

14

15

16

of acute pancreatitis in the South of England. Gut 2000; 46:
239-243

Birgisson H, Moller PH, Birgisson S, Thoroddsen A, Asge-
irsson KS, Sigurjéonsson SV, Magntsson J. Acute pancreatitis:
a prospective study of its incidence, aetiology, severity, and
mortality in Iceland. Eur | Surg 2002; 168: 278-282

Toouli J, Brooke-Smith M, Bassi C, Carr-Locke D, Telford J,
Freeny P, Imrie C, Tandon R. Guidelines for the management
of acute pancreatitis. | Gastroenterol Hepatol 2002; 17 Suppl:
515-S39

Banks PA. Practice guidelines in acute pancreatitis. Am | Gas-
troenterol 1997; 92: 377-386

Bradley EL. A clinically based classification system for acute
pancreatitis. Summary of the International Symposium on
Acute Pancreatitis, Atlanta, Ga, September 11 through 13,
1992. Arch Surg 1993; 128: 586-590

de Beaux AC, Palmer KR, Carter DC. Factors influencing mor-
bidity and mortality in acute pancreatitis; an analysis of 279
cases. Gut 1995; 37: 121-126

Chatzicostas C, Roussomoustakaki M, Vlachonikolis IG, No-
tas G, Mouzas I, Samonakis D, Kouroumalis EA. Comparison
of Ranson, APACHE II and APACHE III scoring systems in
acute pancreatitis. Pancreas 2002; 25: 331-335

Taylor SL, Morgan DL, Denson KD, Lane MM, Pennington
LR. A comparison of the Ranson, Glasgow, and APACHE II
scoring systems to a multiple organ system score in predicting
patient outcome in pancreatitis. Am | Surg 2005; 189: 219-222
Mann DV, Hershman M], Hittinger R, Glazer G. Multicen-
tre audit of death from acute pancreatitis. Br | Surg 1994; 81:
890-893

Kaya E, Dervisoglu A, Eroglu C, Polat C, Sunbul M, Ozkan K.
Acute pancreatitis caused by leptospirosis: report of two cases.
World | Gastroenterol 2005; 11: 4447-4449

Tenner S, Dubner H, Steinberg W. Predicting gallstone panc-
reatitis with laboratory parameters: a meta-analysis. Am | Gas-
troenterol 1994; 89: 1863-1866

Frank B, Gottlieb K. Amylase normal, lipase elevated: is it
pancreatitis? A case series and review of the literature. Am |
Gastroenterol 1999; 94: 463-469

Garg PK, Madan K, Pande GK, Khanna S, Sathyanarayan G,
Bohidar NP, Tandon RK. Association of extent and infection of
pancreatic necrosis with organ failure and death in acute nec-
rotizing pancreatitis. Clin Gastroenterol Hepatol 2005; 3: 159-166
Mortele KJ, Wiesner W, Intriere L, Shankar S, Zou KH, Kalan-
tari BN, Perez A, vanSonnenberg E, Ros PR, Banks PA, Silver-
man SG. A modified CT severity index for evaluating acute

www.wjgnet.com

17

18

19

20

21

22

23

24

25

26

27

28

29

30

pancreatitis: improved correlation with patient outcome. AJR
Am | Roentgenol 2004; 183: 1261-1265

Balthazar EJ, Robinson DL, Megibow A], Ranson JH. Acute
pancreatitis: value of CT in establishing prognosis. Radiology
1990; 174: 331-336

Kemppainen E, Sainio V, Haapiainen R, Kivisaari L, Kivila-
akso E, Puolakkainen P. Early localization of necrosis by con-
trast-enhanced computed tomography can predict outcome in
severe acute pancreatitis. Br | Surg 1996; 83: 924-929

Balthazar EJ. Acute pancreatitis: assessment of severity with
clinical and CT evaluation. Radiology 2002; 223: 603-613

Baril NB, Ralls PW, Wren SM, Selby RR, Radin R, Parekh D,
Jabbour N, Stain SC. Does an infected peripancreatic fluid
collection or abscess mandate operation? Ann Surg 2000; 231:
361-367

Biichler MW, Gloor B, Miiller CA, Friess H, Seiler CA, Uhl W.
Acute necrotizing pancreatitis: treatment strategy according to
the status of infection. Ann Surg 2000; 232: 619-626

Rau B, Bothe A, Beger HG. Surgical treatment of necrotizing
pancreatitis by necrosectomy and closed lavage: changing
patient characteristics and outcome in a 19-year, single-center
series. Surgery 2005; 138: 28-39

Hartwig W, Werner ], Uhl W, Biichler MW. Management of
infection in acute pancreatitis. | Hepatobiliary Pancreat Surg
2002; 9: 423-428

Besselink MG, de Bruijn MT, Rutten JP, Boermeester MA,
Hofker HS, Gooszen HG. Surgical intervention in patients
with necrotizing pancreatitis. Br | Surg 2006; 93: 593-599
Ashley SW, Perez A, Pierce EA, Brooks DC, Moore FD,
Whang EE, Banks PA, Zinner MJ. Necrotizing pancreatitis:
contemporary analysis of 99 consecutive cases. Ann Surg 2001;
234: 572-579; discussion 579-580

Paye F, Rotman N, Radier C, Nouira R, Fagniez PL. Percuta-
neous aspiration for bacteriological studies in patients with
necrotizing pancreatitis. Br | Surg 1998; 85: 755-759

Connor S, Alexakis N, Raraty MG, Ghaneh P, Evans ], Hughes
M, Garvey CJ, Sutton R, Neoptolemos JP. Early and late comp-
lications after pancreatic necrosectomy. Surgery 2005; 137:
499-505

Buscher HC, Jacobs ML, Ong GL, van Goor H, Weber RF, Bru-
ining HA. Beta-cell function of the pancreas after necrotizing
pancreatitis. Dig Surg 1999; 16: 496-500

Rau B, Schilling MK, Beger HG. Laboratory markers of severe
acute pancreatitis. Dig Dis 2004; 22: 247-257

Agarwal N, Pitchumoni CS. Assessment of severity in acute
pancreatitis. Am | Gastroenterol 1991; 86: 1385-1391

S- Editor LiuY L-Editor Zhu LH E- Editor Ma WH



