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Abstract
Background The length of hospitalization is prolonged in patients with acute pancreatitis due to delay in feeding. The present 
study aimed at evaluating hunger-based early feeding for its efficacy in reducing length of hospitalisation.
Aims and Methods This was a parallel arm superiority randomized control trial. Patients with moderate and severe acute 
pancreatitis were randomised into hunger-based feeding and conventional feeding groups. Patients in hunger-based feed-
ing group commenced feeding once they felt hungry and in conventional feeding group after normalization of biochemical 
parameters and resolution of symptoms. Patients were followed up till their discharge and were analyzed for length of hos-
pitalisation, fasting duration, feed intolerance, incidence of infective morbidities and invasive procedures.
Results Hunger-based feeding and conventional feeding group included 56 and 54 patients, respectively. Hunger-based 
feeding led to a decrease in length of hospitalization (6.3 days in hunger-based feeding vs 7.3 days in conventional feed-
ing group, P = 0.041) and fasting duration (1.6 days in hunger-based feeding vs 2.7 days in conventional feeding group, 
P = 0.001).The incidence of feed intolerance (P = 0.098), infective morbidities and invasive non-surgical procedures were 
similar in both the groups.
Conclusion Hunger-based feeding significantly reduces length of hospitalization and fasting duration in cases of moderate 
and severe acute pancreatitis without any significant rise in the incidence of complications.
Registration number of Clinical Trails Registry India CTRI/2019/01/017,144.
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Introduction

Acute pancreatitis is one of the leading causes of hospitali-
zation and contributes to a significant global disease burden. 
The global incidence of this disease is between 4.9 and 73.4 
cases per 100,000 people worldwide [1]. Mortality rates 
can go up to 10–30% in cases of severe acute pancreatitis 
[2]. Moderately severe and severe acute pancreatitis leads 
to 40–50% systemic inflammatory and septic complications 
and up to 30% mortality [3]. Hence, management of septic 
complications and prevention of multi-organ failure forms an 
important aspect of treatment of acute pancreatitis. Nutrition 
forms a cornerstone in the management of acute pancreatitis. 
The maintenance of gut barrier is one of the most important 

function of enteral feeding in cases of acute pancreatitis. A 
dysfunctional gut barrier is responsible for infective compli-
cations in pancreas and also starts the cascade of systemic 
inflammatory response which can ultimately lead to multi 
organ failure.

Infected pancreatic necrosis causes mortality in 15% of 
the patients [4]. Around 33% of pancreatic infections take 
place in the first 24 h and 75% between first 48 to 96 h.[5] 
Hence, maintenance of gut barrier integrity is a major goal 
in the early phase management, which can be taken care 
of with enteral nutrition [6]. Enteral feeding prevents the 
atrophic changes in the gut lining as the uptake of nutri-
ents in the intestinal cells comes directly from the intestinal 
lumen and also facilitates intestinal. These actions prevent 
intestinal bacterial overgrowth and increased gut permeabil-
ity, hence decreasing the subsequent bacterial translocation 
and septic complications.

The conventional management protocols for acute pan-
creatitis advocated bowel rest in the form of being nil per 
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oral (NPO) for managing patients in the acute stage [7, 8]. 
This was advocated in order to avoid pancreatic stimulation 
and facilitate pancreatic rest. But subsequent research stud-
ies have found out that putting patients on diet restrictions 
subjected them to negative energy balance and exacerbates 
the inflammatory response induced catabolism. It also leads 
to increased bacterial translocation and adds to morbidity 
and mortality [9, 10]. Hence, providing adequate enteral 
nutrition in the early stages of pancreatitis can help tackle 
these complications.

Reports in literature encouraged early feeding without 
any rise in morbidity. Naso-gastric feeding (NGF), when 
compared with nil per oral (NPO) regimen, showed reduc-
tion in the length of hospitalization, days with pain, need 
for opiates and risk of feed intolerance [11]. Naso-enteric 
tube feeding within 24 h when compared to oral diet ini-
tiated 72 h after presentation did not increase the rate of 
major infections or mortality [12]. Early feeding decreased 
the length of hospital stay without increasing the incidence 
of feed intolerance [13, 14]. These studies proved that early 
oral feeding was safe, feasible and lead to better patient out-
comes. Another study assessing early soft diet versus clear 
liquid diet in patients with mild acute pancreatitis showed 
decrease in length of hospitalization without any increase 
in feed intolerance in the patients receiving soft diet as a 
initial feed [15].

Although NGF, immediate early feed, early feeding at 
24 h and at 72 h have shown benefit in patients with acute 
pancreatitis, hunger-based oral feeding in pancreatitis is a 
relatively new concept. The idea of hunger-based feeding is 
based on the physiology of hunger and the fact that subjec-
tive feelings of hunger reflects recovery of GIT. A recent 
study showed that hunger-based early oral re-feeding was 
safe and decreased fasting time period and length of hospital 
stay [16]. The present study was carried out to determine 
the efficacy of hunger-based oral feed vs. conventional oral 
feed, in patients with moderately severe and severe acute 
pancreatitis.

Methodology

Study Design and Setting

The study was a parallel arm superiority randomized con-
trol trial conducted from November 2017 to December 
2019 at tertiary care hospital. The study was approved by 
the Institute Ethics Committee (IEC) (IEC number- JIP/
IEC/2018/047).

Patient Selection

All patients more than 18 years of age, with a diagnosis 
of moderately severe and severe acute pancreatitis (accord-
ing to modified Atlanta classification 2012) were included 
in the study [17]. Patients who had traumatic pancreatitis, 
pancreatitis after endoscopic retrograde cholangio-pancre-
aticography (ERCP), malignancy of the pancreas or biliary 
tree, non-pancreatic infection or sepsis caused by a second 
disease, pancreatitis diagnosed during surgery, medical his-
tory of immune deficiency, patients presenting with shock, 
intubated patients, patients referred from other hospitals 
after initial management and patients with naso-jejunal tube 
in situ were excluded from the study.

Sample Size

Sample size was estimated to be 56 in each group based 
on detecting expected difference of 2 days in hospital stay 
between the 2 groups [16]. Calculations were done based 
on OpenEpi software with 95% confidence limits and 90% 
power. Assuming 15% loss to follow up, the final sample size 
was calculated to be 65 in each group.

Outcome Measures

Primary outcome measure was the length of hospitalization 
(LOH) which was measured from the day of admission till 
the day of discharge. In case of a delay in discharge due to 
logistic reasons, the day of decision to discharge was consid-
ered as the day of discharge [18]. Secondary outcome meas-
ures were reduction in the fasting duration, feed intolerance, 
morbidities and invasive non-surgical procedures. Fasting 
duration was measured from the day of onset of abdominal 
pain till the day when oral feeds were resumed [16]. Feed 
intolerance was defined as occurrence of pain abdomen 
and/or nausea and/or vomiting and/or abdominal disten-
tion after taking the first feed till the patient’s discharge [13, 
16]. Invasive non-surgical procedures which were analyzed 
were aspiration of acute peri-pancreatic fluid collection and 
walled off necrosis (APFC/WON), pigtail placement, pleu-
ral fluid aspiration, ascitic fluid aspiration, ERCP and stone 
removal and chest tube placements. Morbidities which were 
analyzed were sepsis, infected pancreatic collections, pleural 
effusion, pneumonia, ascites and pancreatic necrosis.

Study Procedure

Stratified permuted block randomization was done using 
computer program with randomly selected block sizes of 4 
and 6 [14]. Allocation concealment was carried out the by 
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serially numbered opaque sealed envelope (SNOSE). The 
principal investigator was blinded to feeding regimen. The 
sealed envelope was opened by the nursing staff before 
allotment of the subject to a group. The subjects were allo-
cated into two treatment groups; Group 1—Hunger-based 
feed group (HBF) and Group 2—Conventional feed group 
(CF).

Patients in HBF group were commenced on oral feeding 
once they felt hungry regardless of the pain abdomen, and 
laboratory parameters and patients were observed for the 
tolerance of the feed. The feeds were gradually escalated 
from clear liquids to semisolids and then solid feeds, as 
tolerated by the patient [16]. In the event of feed intoler-
ance, feeds were withdrawn and restarted once patient felt 
hungry. Ryle’s tube was put in patients with vomiting, and 
once it subsided, the Ryle’s tube was removed, and the 
patient was started on oral feeds. Patients in the CF group 
received oral feeding as per the conventional standard 
protocol which allowed oral feeds to be started once the 
pain abdomen reduced and vomiting and nausea resolved. 
The feeds were gradually escalated from clear liquids to 
semisolids and then solid feeds, as tolerated by the patient 
[16]. Patients in both the groups were followed up till their 
discharge. The data regarding the primary and secondary 
outcomes were tabulated and analyzed.

Statistical Analysis

Analysis was done using SPSS version 19.0. The descrip-
tive statistics included frequencies, proportions and per-
centages for categorical variables and the continuous 
variables were analyzed and explained in terms of mean, 
standard deviation and median. In the inferential statis-
tics Chi-square test or Fisher’s exact test was carried out 
to find out the difference between proportions for gen-
der, presence of co-morbidities, presence of moderate or 
severe pancreatitis, feed intolerance, presence of infective 
morbidities and invasive procedures between the groups. 
Mann–Whitney U test was used to analyse the mean dif-
ference for LOH, age, BMI, mean fasting duration, mean 
amylase level, etc. All the analysis was done as per modi-
fied intention-to-treat (mITT) analysis. Patients on ventila-
tor support and too sick to start oral feeds who ultimately 
succumbed to the severe nature of the disease were not 
randomized, and they were analyzed as per mITT analysis. 
The results were explained for any significant difference 
found for continuous variables between HBF group and 
CF group at the 95% significance level along with 95% 
confidence intervals wherever required and applicable 
and P < 0.05 was considered significant between the test 
groups. Power of the study was 90%.

Results

Enrollment and Baseline Characteristics 
of the Patients

A total of 110 patients were included in the study with 56 
patients in HBF group and 54 patients in CF group. The 
schematic representation of the study is shown in Fig. 1. 
There were 3 subjects in HBF group and 4 subjects in CF 
group following randomization who did not receive their 
allocated intervention as they were too sick to start oral 
feeds, on ventilator support, and ultimately succumbed 
due to the severe nature of disease. As 3 patients in the 
HBF group and 4 patients in the CF group did not receive 
the allocated intervention, a modified intention-to-treat 
(mITT) analysis was carried out. As the recruitment num-
ber of 56 was achieved in the study arm (following the 
adjustment for attrition rate) and the overall statistical sig-
nificance was achieved, further recruitment was stopped 
on the advice of the statistical consultant.

The demographic parameters like age, comorbidities 
and Body Mass Index (BMI) were similar in both the 
groups without any significant difference (Table 1). How-
ever, there was a significant difference in gender distribu-
tion (P = 0.010). Alcohol intake was the major cause of 
pancreatitis in both the groups with 96% patients in HBF 
group and 87% patients in CF group. The distribution of 
aetiology was similar in both the groups (P = 0.128).The 
severity of pancreatitis was also similar in both the groups 
(P = 0.232). Both the groups were similar in mean amylase 
value (P = 0.390) and TLC (P = 0.110).

Primary Outcome Measures

Mean LOH (SD) in HBF group was 6.3 ± 3.5 days and 
that in CF group was 7.3 ± 3.4 days. The mean difference 
of LOH between the 2 groups was 1.04 days with (95% 
CI, 0.44–2.3; P = 0.041) (Table 2). Box plot graph for the 
length of hospitalization in days is depicted for both the 
groups in Fig. 2.

Secondary Outcome Measures

Mean duration of fasting (SD) was 1.6 ± 0.9 days and 
2.7 ± 0.7 days, in HBF and CF group, respectively. Mean 
difference of fasting duration in the 2 groups was 1.13 days 
with (95% CI, 0.82–1.4; P = 0.001) (Table 2). Box plot 
graph for fasting duration in days is depicted for both the 
groups in Fig. 3. The incidence of feed intolerance was 
similar in both the groups (P = 0.098). (Table 2) Although, 
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Fig. 1  Schematic representation 
of study

Table 1  Demographic and 
clinical characteristics

a Mann-Whitney U test
b Chi-square test/ Fisher’s exact test
BMI body mass index, CF conventional feeding HBF hunger-based feeding, SD standard deviation, TLC 
total leukocyte count

HBF group (N = 56) 
n (%)

CF group (N = 54) n (%) p value

Age (Mean, SD) 38(10.3) 37.9(10.5) 0.154 a

Males 56(100) 48(88.9) 0.010b

Presence of comorbidities 12(21.4) 11(20.3) 0.545b

BMI (Mean, SD) 22.4(2.3) 22.3(2.6) 0.328 a

Aetiology
Alcohol intake 54(96.4) 47(87.0) 0.128b

Gallstone disease 0 (0) 3(5.6) 0.073b

Idiopathic 2(3.6) 4(7.4) 0.375b

Moderately severe pancreatitis 44(78.6) 37(68.5) 0.232b

Severe pancreatitis 12(21.4) 17(31.5) 0.232b

Mean amylase level (SD) 755.1(721.9) 800.7(545.4) 0.387 a

TLC > 11, 000 27(48.2) 18(33.3) 0.113b
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the feed intolerance in the HBF group was high at 42.9%, 
many of these patients had either transient pain in the 
abdomen, nausea and vomiting. In all of these patients 
after a brief period they could be started on oral feeding.

The incidence of morbidities were similar in both the 
groups which included; sepsis (P = 0.270), infected pancre-
atic collections/ pancreatic necrosis (P = 0.648), pleural effu-
sion /pneumonia (P = 0.478), ascites (P = 0.578). 15 patients 
had pancreatic necrosis/infected collections with 7 in HBF 
group and 8 in CF group, 4 patients had sepsis with 1 in 
HBF group and 3 in CF group, 3 patients had ascites with 
2 in HBF group and 1 in CF group, 17 patients had pleural 
effusion/pneumonia present with 10 in HBF group and 7 in 
CF group. (Table 3).

The number of invasive non-surgical procedures done 
were similar in both the groups, which included aspiration 
of APFC/WON (P = 0.073), pigtail placement (P = 0.595), 

pleural fluid aspiration (P = 0.514), ascitic fluid aspiration 
(P = 0.212), ERCP and stone removal (P = 0.278) and chest 
tube placements (P = 0.329). (Table 4).

Discussion

Treatment of acute pancreatitis continues to be a clinical 
challenge. The management of acute pancreatitis involves 
a multimodal approach with the aim of reducing infective 
morbidities, controlling sepsis, maintaining hemodynamic 
stability and providing proper nutrition to avoid a catabolic 
state. Contrary to previous practices and teachings which 
involved providing bowel rest and pancreatic rest by keep-
ing patients nil per oral, newer practices, based on multiple 
clinical studies, involve early feeding preferably through oral 
route. The present study showed a significant decrease in 
LOH and fasting duration in HBF group as compared to CF 
group. Additionally, the feed intolerance was also similar in 
both the groups indicating that hunger-based early feeding 
in acute pancreatitis patients is well tolerated.

The conventional criteria for starting feeds in a patient 
of pancreatitis is based on the resolution of symptoms like 
abdominal pain, nausea, vomiting and normalization of 
biochemical parameters like amylase and lipase. Zhao et al. 
used an alternate approach based on presence of hunger to 
start feeds, irrespective of the resolution of clinical or bio-
chemical parameters [16].

NGF, immediate early feeding, early feeding at 24 h and 
at 72 h have proven to be safe and feasible and have pro-
vided better patient outcomes.[11–13] But hunger-based 

Table 2  Primary and secondary outcome parameters

a Chi-square test
b Mann-Whitney U test
CF conventional feeding, HBF hunger-based feeding, LOH length of 
hospitalization, SD standard deviation

Clinical outcome parameters HBF group 
(n = 56) n 
(%)

CF group 
(n = 54) n 
(%)

p value

Mean LOH (SD) 6.3(3.5) 7.3(3.4) 0.041b

Feed intolerance 24(42.9) 15(27.8) 0.098a

Mean fasting duration (SD) 1.6(0.9) 2.7(0.7)  < 0.001b

Fig. 2  Box plot graph for length 
of hospitalization in days in 
both the groups
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early oral feeding in pancreatitis is a relatively new con-
cept with only one such study done previously. In the 
present study, we used hunger-based early oral feeding 
in patients with moderate and severe acute pancreatitis in 
order to gain further insight into the safety and feasibility 
of early oral feeding based on hunger in cases of acute 
pancreatitis.

In the present study, the age distribution and the mean 
age of the hunger-based feeding group (HBF) and the con-
ventional feeding group (CF) were similar to the study 
done by Bakker et al.[12] There was a male preponderance 
as the majority of the cases with acute pancreatitis in our 
institute were due to alcohol consumption. The prevalence 
of alcohol consumption is found to be significantly lower 
in females as compared to males in our region.

In the present study, the distribution of comorbidities, 
BMI, mean amylase level, TLC level, severity of pancre-
atitis and infective morbidities were similar in both the 
study groups. A similar trend was observed in previous 
studies too [12, 16]. In the present study, subjects in both 
the groups had alcohol consumption as the most common 
cause for pancreatitis with gallstone disease and other 
causes a distant second. However the study by Zhao et al. 
showed hyperlipidaemia as the most common cause and 
gallstone disease and alcohol consumption were the  2nd 
most common cause [16].

In the present study, the mean LOH was 6.3  days 
in HBF group and 7.3 days in CF group with a differ-
ence of 1.04 days. There were a few outliers in both the 
groups. This was due to prolonged treatment for infective 

Fig. 3  Box plot graph for fast-
ing duration in days in both the 
groups

Table 3  Comparison of various infective morbidities in HBF and CF 
groups (Secondary outcome parameter)

a Chi-square test b-Fisher’s exact test
CF conventional feeding, HBF hunger-based feeding

Morbidities HBF group 
(N = 20) n (%)

CF group (N = 19) 
n (%)

p value

Infected collec-
tion/Pancreatic 
necrosis

7 (35) 8 (42.1) 0.648a

Sepsis 1 (5) 3 (15.7) 0.270b

Ascites 2 (10) 1 (5.2) 0.578b

Pneumonia/Pleural 
effusion

10 (50) 7 (36.8) 0.478a

Table 4  Comparison of invasive procedures done in HBF and CF 
groups (Secondary outcome parameter)

a Fisher’s exact test
APFC acute peri-pancreatic fluid collection, CF conventional feed-
ing, ERCP endoscopic retrograde cholangio-pancreaticography, HBF 
hunger-based feeding, WON walled off necrosis

Procedure HBF group 
(N = 10) n(%)

CF group 
(N = 9) n(%)

p  valuea

Aspiration of APFC/WON 3(30) 0(0) 0.073
Pigtail placement 2(20) 1(11.1) 0.595
Pleural fluid spiration 3(30) 4(44.4) 0.514
Ascitic fluid aspiration 1(10) 3(33.3) 0.212
ERCP and stone removal 0(0) 1(11.1) 0.278
Chest tube placement 1(10) 0(0) 0.329
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morbidities in those subjects, which included prolonged 
ventilator support and intensive care unit (ICU) stay, pro-
longed pigtail drainage, need for repeated pleural aspira-
tion and prolonged duration of chest tube drainage. The 
shorter LOH was primarily due to shorter fasting duration 
in the HBF group which was analyzed as a separate sec-
ondary outcome. The mean LOH in the previous hunger-
based early feeding study was found to be to be 13.7 days 
in HBF group and 15.7 days in the CF group with a mean 
difference of 2.1 days [16]. A study on early naso-gas-
tric feeding reported a mean LOH of 8.4 days in HBF 
group and 10.2 days in CF group with a mean difference 
of 1.8 days [11]. The wide variation in the LOH in the 
various studies was because of the distribution of severity 
in those studies. The present study showed a mean fasting 
duration in HBF and CF group of 1.6 days and 2.7 days, 
respectively, with a mean difference in fasting duration 
of 1.1 days, fasting duration being less in HBF group. In 
the previous hunger-based early feeding study, the mean 
fasting duration in the HBF group was 8.3 days, and in 
the CF group, it was 10.5 days with a mean difference of 
2.2 days [16]. It appeared that the shorter fasting duration 
in the HBF group translated into shorter LOH by almost 
the same duration in both the studies. This may suggest 
that subjective feelings of hunger reflected the recovery of 
GI dysfunction and indicated that patients were ready for 
a trial of food [16]. Another possible reason could be that 
hunger may indicate the physiological recovery of the GI 
system. It has also been documented that initiation of oral 
feeding, scheduled on hunger, may not lead to an increase 
in the pancreatic enzyme secretion, and maintain it under 
functional threshold [19, 20]. In the present study, a non-
significant difference was seen in the 2 groups with respect 
to feed intolerance. Previous similar studies also didn’t 
show any significant difference in the incidence of feed 
intolerance in the 2 groups [13, 14, 16]. Although, the feed 
intolerance in the HBF group was higher than that of CF 
group, many of these patients had either transient pain in 
the abdomen, nausea or vomiting and the patients could be 
started on oral feeding after a brief gap. The incidence of 
infective morbidities and non-surgical invasive procedures 
were similar in both the groups.

The strengths of the study are that this is one of the 
very few studies to determine the efficacy of hunger-based 
feeding in patients with moderate and severe pancreatitis. 
It had an adequate sample size to demonstrate the reduc-
tion of LOH in HBF group without any significant increase 
in the complications. The limitation of the study was that 
specialized diet like low fat diet and probiotics were not 
investigated in this study due to logistic reasons. Inclu-
sion of the above parameters could have provided a better 
insight into the hunger-based feeding protocol for acute 
pancreatitis.

Conclusion

Hunger-based feeding in cases of moderate and severe 
acute pancreatitis showed a decrease in length of hospi-
talization and fasting duration without any significant rise 
in the incidence of feed intolerance or infective and sep-
tic complications or the number of invasive non-surgical 
procedures.
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