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Abstract 
 
The most important determinant of mortality in acute pancreatitis is organ failure (OF). 
The aim of this prospective observational study was to determine the incidence of organ 
failure in acute pancreatitis and its relation with the extent of necrosis and outcome. 
Sixty-one patients were divided into 3 groups: no organ failure (NOF), transient organ 
failure (< 48 hrs) (TOF) or persistent organ failure (> 48 hrs) (POF). Of 61 patients, 30 
patients had no organ failure (49.1%), while 11 patients (18%) had TOF and 20 patients 
(32.7%) had POF. The mean age was 46.5 yrs with male predominance. Pulmonary 
and renal failures were the most common (32%), followed by CVS (cardiovascular 
system), coagulation system and CNS (central nervous system). Fourteen (46.4%) 
patients had one or two OF, 17 (56.6%) had more than two OF. There were no deaths 
in patients with up to two organ failures but a 70% (7) death rate in those with three 
organ involvement, 80% (4) with four and 100% with five OF. The percentage of 
pancreatic necrosis was evaluated for its relationship with organ failure. In the NOF 
group 19 (63.3%) patients had no necrosis, as compared to 11 patients with necrosis in 
TOF and POF groups (35.4%). Out of 61 patients, 13 patients died. All 13 patients who 
expired belonged to the POF group (p <.001). Early persisting and deteriorating organ 
failure had the worst outcomes. There was an increase in mortality with an increasing 
number of organs involved. The extent of necrosis was directly related with incidence of 
organ failure. 
 

Introduction 
 
Acute pancreatitis (AP) is characterized by a variable clinical course varying from a mild 
self-limited disease (80-90%) to a clinically severe acute pancreatitis (SAP) in 10-
20% (1-4). Despite advances in knowledge and treatment of AP, the identification of 
patients with clinically severe disease on admission remains difficult (1) and the 
mortality in several series continues to be around 20% (2,5). 
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The factors responsible for high mortality in patients with SAP are organ failure (OF) 
and pancreatic necrosis (6,7). The reported incidence of OF in SAP varies from 28-
76 % (5,8,9). The occurrence of organ dysfunction and progressive organ failure has a 
major impact on outcome. Many patients who succumb to AP within the first two weeks 
of disease onset do so from overwhelming multiorgan failure (10,11). Other studies 
have also reported that prognosis deteriorated with an increase in number of organs 
involved (12,13). Banks and Freeman (14) studied the correlation between mortality and 
organ failure in patients with acute pancreatitis and documented a median mortality of 
3% in patients with single organ failure and 47% in patients with multisystem organ 
failure. Another study documented that the overall mortality (47.8%) correlated with the 
number of organs failing (6). The definition of multiorgan failure is broad and 
encompasses transient to persistent or severe multiorgan failure that requires critical 
care support (15). Patients with persistent organ failure have a higher mortality as 
compared to patients where organ failure resolves (16). Johnson and Hial (17) showed 
that patients with OF that resolved within 48 hours(transient) have a low risk of 
complications and death in comparison to patients who have persistent organ failure(OF 
persisting for 3 or more days) and have a greater than one in three risk of fatal outcome. 
Information regarding the prediction of persistent organ failure in patients with acute 
pancreatitis is not available (18). 
 
One of the factors linked to the development of OF is the extent of pancreatic necrosis. 
Some workers have found a correlation between the extent of necrosis and OF (19). 
The question of the relationship between infected necrosis and OF remains unsettled. 
There is no consistency in the literature on whether organ failure or infected necrosis is 
the main determinant of severity in acute pancreatitis. The aim of study was to study the 
occurrence of organ failure in acute pancreatitis and determine the influence of organ 
failure on mortality in patients with acute pancreatitis. 
 

Materials and Methods 
 
This study was a prospective study under taken during 18 months (December 2011 to 
May 2013) in the Departments of Gastroenterology, General Surgery and Medical 
Intensive Care Unit in Fortis Hospital, Mohali, Punjab, a 260 bedded multispecialty 
tertiary care hospital in Northern India. 
 
The study sample included all consecutive patients diagnosed with acute pancreatitis 
referred to Gastroenterology or General surgery units fulfilling the inclusion and 
exclusion criteria. All the patients were assessed for demographic profile and detailed 
symptom profile. After a detailed clinical examination relevant investigations were 
repeated as and when required. Patients were monitored for the presence and severity 
of organ failure every day during the first week, subsequent local complications, 
subsequent episodes of sepsis, and death or other outcomes during the same hospital 
admission. 
 
Organ failure was defined as per modified multiple organ failure score 
(MMOFS). Transient organ failure was defined as organ failure present for less than 48 

Southwest Journal of Pulmonary and Critical Care/2015/Volume 10 254



hours, and persistent organ failure was recorded when organ failure was present for 
more than 48 hours, where day 0 was the day of entry to the study and day one started 
at 8.00am on the day after entry. The course in hospital and final outcome was 
recorded. Cross tabulations were made with outcome, in particular with mortality. 
 
Statistical Analysis. The data are presented as mean ± SD or median and interquartile 
range, as appropriate. The Mann- Whitney U-test was used for statistical analysis of 
skewed continuous variables and ordered categorical variables. For normally distributed 
data The t-test was applied. Pearson χ2 test or Fisher’s exact test was used for analysis 
of categorical variables with two categories. A p value of <0.05 was considered to 
indicate statistical significance. All calculations were performed using SPSS® version 
15 (Statistical Packages for the Social Sciences, Chicago, IL). 
 

Results 
 
The study was comprised of 61 patients who met the inclusion criteria with diagnosis of 
acute pancreatitis. The study group was further divided as per organ failure into three 
groups: 
No organ failure (NOF) 
Transient organ failure ( < 48 hrs) (TOF) 
Persistent organ failure ( > 48 hrs) (POF) 
 
Demographic Distribution. The mean age of the patients was 46.5 years. The majority of 
patients were in the age group of 30-50 years. In this study the youngest patient was 17 
years old and oldest was 87 years old (Figure 1).  
 

 
 

Figure 1. Age distribution with increased number of organs involvement. 
 
The male to female ratio was found to be 2.4:1 (Figure 2).  

Southwest Journal of Pulmonary and Critical Care/2015/Volume 10 255



 

 
 

Figure 2. Sex distribution. 
 
Male predominance was found in all groups (53.3 %, 81.8%, and 90 % in the no organ, 
transient and persistent organ failure group respectively). 
 
Comorbid Conditions. A majority of the patients (38) in our study group had no 
associated comorbid conditions  while 23 patients (37.8%) had a previous comorbid 
condition. Hypertension was the most common comorbid condition, seen in almost 31 % 
of the patients at the time of admission. Type 2 diabetes was the second most common 
condition noted in 24.6%, followed by hypothyroidism (4.9%), asthma, depression, 
cardiomyopathy and Guillain-Barré syndrome in 1.6% each (Table 1).  
 

Table 1. Comorbid conditions associated in our study group. 
 

Comorbid conditions Percentage of patients 
Hypertension 46% 
Type 2 diabetes mellitus 37% 
Hypothyroidsm 7% 
Bronchial Asthma 3% 
Depression 3% 
Cardiomyopathy 2% 
Guillian Barré syndrome 2% 

 
We could not find any association between co morbidities and mortality as 9 (62.9%) 
deaths occurred in the no comorbidity group as compared to 4 (30.8%) deaths in the co 
morbidities group (p=0.880). 
 
Etiology. The most common etiologies of pancreatitis in our study group were alcohol 
and gall stones (n=24, 39% each) (Table 2).  
 

Table 2. Etiology of acute pancreatitis. 
 

Etiology Percentage of patients 
Alcohol 39% 

Gall stones 39% 
Idiopathic 17% 

Hypertriglyceridemia 3% 
Pancreatic divisum 2% 
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Other causes were idiopathic (n=10, 17%), hypertriglyceridemia (n=2, 3%) and 
pancreatic divisum (n=1, 2%). 
 
Percentage of Necrosis and Organ Failure. The percentage of necrosis on radiological 
imaging (in 46 patients) was evaluated for its relationship with organ failure. In the NOF 
group 19 (63.3%) patients had no necrosis (0%), 4 (13.3%) patients had <30% necrosis, 
1 (3.3%) had 30-50% and 4 (13.3%) had >50% necrosis (Figure 3). 
 

 
 
 

Figure 3. Relation between organ failure and pancreatic necrosis. 
 
In the TOF group, 4 (36.4%) patients revealed no necrosis on contrast-enhanced 
computerized tomography (CECT) of the abdomen, <30% necrosis in 2 (18.2%) 
patients, 30-50% necrosis in 3 (27.3%) and >50% in 1 (9.1%) patient (Figure 3). 
 
In POF group no necrosis was detected in 3 (15%) patients, <30 % in 2 (10%), 30-
50% in 1 (5%) and >50% in 2 (10%) patients. The relationship between the amount of 
necrosis was directly related with incidence of organ failure and this correlation was 
found to be statistically significant (Figure 3). 
 
MMOFS and Mortality. We divided our study in 3 groups, no organ failure, transient 
(<48 hrs) and persistent (>48 hrs) organ failure to understand the nature and dynamics 
of organ failure. Groups were further divided in early onset (<7days), late onset 
(>7days). Organ failure was calculated by the Modified multiorgan failure score 
(MMOFS). Daily MMOFS was calculated in all patients up to 7 days. MMOFS difference 
was calculated by MMOFS 7 (MMOFS at day 7) – MMOFS 1 (at the time of admission). 
On the basis of MMOFS difference groups were further divided into same (if difference 

Southwest Journal of Pulmonary and Critical Care/2015/Volume 10 257



was 0), improving (if deference was negative value), or deteriorating (if deference was a 
positive value) groups (Figure 4).  
 

 
 

Figure 4. Comparison of outcome with MMOFS difference. 
 
MMOFS difference was found to be highly significantly (ANOVA, p<0.001 each) 
correlated with organ failures and outcome. In our study no deaths occurred in the 
transient OF groups (early transient, late transient and transient deteriorating). We 
attributed this to the dynamics that transient OF could resolve with treatment and had a 
better outcome than persistent OF. Among the 13 deaths reported in our study, 46.2 % 
were in the early (<7 days) OF group compared to the late (>7 days) OF group (20%).  
 
Organ Involvement. Pulmonary and renal failures were the most common organ 
involvements noted among our study group (32% each). This was followed by 
cardiovascular system (22%), coagulation system (8%) and central nervous system 
(6%) (Figure 5).  
 

 
 

Figure 5. Organ failure by system. 
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Organ involvement and mortality. Fourteen (46.4%) patients had one or two OF and 17 
(56.6%) had more than two OF (table 3). Comparison of the number of organ failures to 
mortality was statically significant (p<0.001) (Figure 6).  

 

 
 

Figure 6. Outcome in patients with increasing organ involvement. 
 
We found that there was an increase in incidence of mortality with an increase in the 
number of organs involved. There were no deaths in patients with up to two organ 
failures; it increased with increasing number of organs involved (Table 3).  
 

Table 3. Organ failure and mortality. 
 

 
 
The mortality rate was 70% (n=7) with three organ involvement, 80 % (n=4) with four 
and 100% with five OF. 
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Discussion 
 
Severe acute pancreatitis is a systemic disease and characterized by acute onset and 
rapid progression, with a high incidence of complications and serious morbidity (20). An 
international multidisciplinary classification of acute pancreatitis severity is based on 
local and systemic determinants of severity. The local determinants relate to presence 
of pancreatic necrosis, and whether the necrosis is infected or sterile. The systemic 
determinants relate to whether there is organ failure or not, and if present, whether it is 
transient or persistent. The presence of both infected pancreatic necrosis and persistent 
organ failure has a greater impact on severity than either determinant alone. Based on 
these principles, the severity is classified as mild, moderate, severe or critical (21).The 
three most common systems involved are renal, lung, and cardiovascular system. 
Respiratory complications are frequent in acute pancreatitis and respiratory dysfunction 
is a major component of multiple organ dysfunction syndrome (22,23). In a population 
based study, 15.05% of patients with AP had a diagnosis of acute renal failure (24). 
 
The present study showed that the difference in age was not significantly different 
between the groups. There are some studies which showed an association between 
advancing age as a predictor of organ failure and mortality. Wig et al. (6) studied 161 
patients and concluded that age of the patients was a risk factor for multiple organ 
failure. Li et al. (25) studied 181 patients with SAP and found a correlation of age with 
OF (<.001). Frey et al26 also showed that the number of complications was positively 
correlated with the age of patients. Older age and number of complications were strong 
predictors of organ failure among patients with SAP. Though we recorded a higher 
incidence of organ failures and mortality in a younger age group of 40-45, the difference 
was attributed to a small number of patients above 65 years in our study as compared 
to studies done in the western world. 
 
The bedside index for severity in acute pancreatitis (BISAP) score represents a simple 
way to identify patients at risk for increased mortality and the development of 
intermediate markers of severity within 24 hours of presentation. In our series the 
BISAP score was significantly associated (p<.001) with organ failure as well as survival 
(p<.001). We found 9 out of 13 deaths in the >3 score group and four deaths at a BISAP 
score of 2 as compared to zero mortality in the BISAP score 1 and 0 group. Kim et al. 
(27) also compared BISAP, the serum procalcitonin (PCT), and other multifactorial 
scoring systems simultaneously, concluded that BISAP is more accurate for predicting 
the severity of acute pancreatitis than the serum procalcitonin, APACHE-II, Glasgow, 
and modified CT severity index (MCTSI) scores. Chen et al. (28) evaluated the 
accuracy of BISAP in predicting the severity and prognosis of acute pancreatitis (AP) in 
497 Chinese patients. They conclude that BISAP score is valuable in predicting the 
severity of AP and prognoses of SAP in Chinese patients. 
 
Contrast enhanced computed tomography (CECT) is considered the gold standard for 
the diagnosis of pancreatic necrosis and peripancreatic collections. CT assessment 
correlates with the clinical course of the disease and recognized variables of disease 
severity. We ordered CECT in all patients on the second or third day after admission 
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rather than at the time of admission. Additional contrast-enhanced CT scans were 
ordered at intervals during the hospitalization to detect and monitor the course of intra-
abdominal complications of acute pancreatitis, such as the development of organized 
necrosis, pseudocysts, and vascular complications including pseudoaneurysms. In our 
study CT severity index (CTSI) > 7 at admission did not correlate well with organ failure 
or mortality (p=NS), although the percentage of necrosis had significant correlation with 
organ failure. Our results are similar to many studies reported in the literature. 
Simchuk et al. (29) performed a study on 268 patients with acute pancreatitis. They 
concluded CTSI > 5 correlated significantly with death. Similar results were also 
obtained by Leung et al. (30) on 121 patients studied retrospectively, and they 
concluded that CTSI is superior to Ranson’s score and APACHE II score in predicting 
outcome in pancreatitis. However a few studies found no association between grade of 
necrosis and outcome of pancreatitis. Shinzeki et al. (31) did not find any correlation 
between necrosis evident on CECT at admission and outcome of SAP (p=0.061). 
Another study by Lankisch et al. (32) also did not find any correlation between necrosis 
and organ failure.  
 
In our study pulmonary and renal were the most common organ failures observed (32% 
each). The total number of organ failures at admission was also significantly different in 
both groups (p=0.001), however none of the organ failures independently proved to be a 
significant predictor of mortality. MMOFS difference was found to be highly significantly 
correlated with organ failures and outcome. Among the 13 deaths reported in our study, 
46.2 % were in the early (<7 days) OF group compared to the late (>7 days) OF group 
(20%). Our series also showed comparable results with other studies suggesting that 
early organ failure is the major predictor of poor outcome MMOFS difference was found 
to be highly significantly (ANOVA, p<0.001 each) correlated with organ failures and 
outcome. In our study no deaths occurred in the transient OF groups (early transient, 
late transient and transient deteriorating). We attributed this to the dynamics that 
transient OF could resolve with treatment and had a better outcome than persistent OF. 
Among the 13 deaths reported in our study, 46.2 % were in the early (<7 days) OF 
group compared to the late (>7 days) OF group (20%). Our series also showed 
comparable results with other studies suggesting that early organ failure is the major 
predictor of poor outcome (p=0.002) compared to late organ failure (p=0.400). 
 
We found that early persistent OF had a 66.6% mortality as compared to persistent 
deteriorating organ failure which also had a very high mortality (72.2%). Very few 
studies have reported on the dynamics of OF with MMOFS. Johnson et al. (19) in a 
study of 290 patients with SAP had 116 patients with no OF and 147 patients with OF at 
the time of admission subdivided those with OF into those with persistent (OF lasting 
for>48 hours) and transient (OF lasting for<48hours) organ failure. Mortality was 36.3% 
in persistent and 5% in transient OF group. No patients without OF died. 
On analysis of the 13 patients who expired, 4 patients died early (<7 days) and 9 deaths 
were late (>7 days). OF was the main cause of death in both groups, however all 
patients with sepsis died later. In the study of Yang et al. (33) the most important and 
common cause of death for patients with fulminant pancreatitis was multiple organ 
dysfunction syndrome, which usually was the consequence of systemic inflammation 
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response syndrome in the early stage, and severe infection in the later stage, 
respectively. 
 

Conclusions 
 

Patients with persistent organ failure have a higher mortality. Early persisting and 
deteriorating organ failure had the worst outcome of among patients with acute 
pancreatitis. There was an increase in mortality with increasing number of organs 
involved. The extent of necrosis was directly related with the incidence of organ failure. 
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