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Abstract
Background: Oral nutrition plays a crucial role in managing mild and moderate acute pancreatitis (AP). Early refeeding has shown
significant benefits, yet the precise timing for initiating oral intake remains debated. This study aims to determine the optimal timing

for oral refeeding in mild and moderate AP to minimize hospital length of stay (LOS) and complications.

Methods: A single-center, randomized controlled trial was conducted involving patients diagnosed with mild or moderate AP, admit-
ted between February and October 2024. Participants were randomized into two groups: the immediate oral refeeding (IORF) group,
where a low-fat solid diet was initiated immediately upon admission, and the conventional oral refeeding (CORF) group, where a
gradual oral diet was resumed after clinical and laboratory improvements. The primary outcome was LOS, with secondary outcomes

including pain relapse, diet intolerance, and complications.

Results: Eighty patients were randomized. The mean LOS was significantly shorter in the IORF group compared to the CORF group
(3.4 £1.7 days vs. 8.8 £ 7.9 days, p < 0.001). Pain relapse occurred in 16% of the CORF group. Additionally, complications were less
frequent in the IORF group (8%) compared to the CORF group (26%).

Conclusion: Immediate oral refeeding is a safe and effective approach for mild and moderate AP. It substantially reduces LOS without

increasing adverse effects or complications.
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Introduction Oral feeding, a form of EN, is preferable to tube feeding due to

Acute pancreatitis (AP) poses a significant threat to public its higher acceptability, reduced discomfort, and fewer associated

health, with rising incidence rates globally [1,2]. Nutritional sup-
port plays a vital role in the early management of AP, aiding in
the prevention of malnutrition and reducing complications and
mortality [3]. Studies have consistently demonstrated that enteral
nutrition (EN) is superior to parenteral nutrition (PN) for AP pa-
tients, and current guidelines recommend EN over PN for those
unable to feed orally [4,5].

Historically, “pancreatic rest” through fasting was a standard
initial treatment strategy for AP, aimed at avoiding disease relapse
and pain. However, recent research highlights that mitochondrial
damage and ATP depletion are pivotal during the early phase of AP,
leading to a substantial energy deficit [6-8]. Consequently, early
energy intake—via oral or tube feeding—has been shown to ben-
efit AP recovery [2,9,10].

complications [11,12]. The timing of oral refeeding significantly
impacts recovery and length of hospital stay (LOS) in AP patients
[13]. Current clinical guidelines [14,15] suggest that oral refeeding
(ORF) may begin early under specific conditions, such as the ab-
sence of pain and improvement in laboratory parameters. Howev-
er, a consensus on the precise definition of “early” remains lacking
[16,17]. This ambiguity may explain why conventional oral refeed-
ing (CORF), which involves fasting for the initial 24-48 hours fol-
lowed by a gradual increase in oral intake over 5-7 days, continues

to be widely used for managing mild AP [18].

To address these gaps, this study aims to compare the outcomes
of immediate oral refeeding (IORF) versus CORF in patients with
mild and moderate AP. The hypothesis is that IORF would reduce

LOS and hospital costs without increasing the risk of complications.
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Materials and Methods

This single-center, randomized, controlled clinical trial was con-
ducted at Kanyakumari Medical College and Hospital, Asaripallam,
Tamil Nadu, India, from February to October 2024. Eligible par-
ticipants included patients admitted to the emergency department
who met at least two of three diagnostic criteria for acute pancre-
atitis (AP): acute abdominal pain, elevated serum amylase and/or
lipase levels (=three times the upper reference limit), and imaging
evidence of AP on ultrasound or computed tomography. The se-
verity of AP was classified using the Modified International Mul-
tidisciplinary Classification [19-21], while systemic inflammatory
response syndrome (SIRS) and organ failure (OF) were assessed

using established criteria [14,22].

Inclusion and exclusion criteria

Patients aged >18 years with mild or moderate AP were includ-
ed. Exclusion criteria encompassed pancreatic neoplasm, surgery,
trauma or endoscopic retrograde cholangiopancreatography as the
etiology, chronic pancreatitis, short bowel syndrome, and severe or

critical AP on admission.

Randomization and interventions

A total of 80 participants were enrolled through consecutive
sampling and randomized into two groups: immediate oral refeed-
ing (IORF) and conventional oral refeeding (CORF). Due to the na-
ture of the intervention, allocation was unblinded for patients and
physicians, but outcome assessors were blinded to reduce bias. In-

formed consent was obtained prior to enrollment.

e IORF Group: Patients initiated a low-fat solid diet immedi-
ately upon hospital admission, irrespective of symptoms or
lab parameters.

e  CORF Group: Patients transitioned from fasting to a low-fat
solid diet through clear liquids, reintroduced only upon meet-
ing criteria such as absence of abdominal pain, restoration of
peristalsis, normalized pancreatic enzymes (< 2x the upper
reference limit), leukocyte count < 15,000/mm3, and reduced

C-reactive protein levels.

Patient management followed International Association of
Pancreatology (IAP)/American Pancreatic Association (APA) evi-
dence-based guidelines [14], including intravenous fluids, correc-
tion of electrolyte imbalances, analgesia, and monitoring for com-

plications.

54

Definitions and measurements

e Diet Tolerance: Ingesting >50% of each meal during admis-
sion.

e Diet Intolerance: Inability to ingest >50% due to uncon-
trolled abdominal pain, nausea/vomiting, AP relapse, or ab-
dominal pain relapse.

e Length of Stay (LOS): Calculated as the total number of nights
in the hospital.

e Discharge Criteria: Diet tolerance 275%, absence of nausea/

vomiting, and pain control (VAS <2).

Clinical follow-ups occurred 1-3 months post-discharge.

Study Endpoints

e  Primary Endpoint: LOS.
e Secondary Endpoints: Complications, abdominal pain re-

lapse, laboratory findings, and diet intolerance.

Data analysis

Data were analyzed using SPSS Version 21.0. Fisher’s exact test
and ANOVA were applied for categorical and quantitative variables,
respectively, with non-parametric tests for non-normal distribu-
tions. Linear regression with logarithmic transformation was used
for LOS, with Lasso selection for predictor variables. Statistical sig-

nificance was considered as p < 0.05.

Results and Discussion

In table 1, the demographic characteristics and baseline clinical
features of the study participants are presented, with comparisons
between the Immediate Oral Refeeding (IORF) and Conventional
Oral Refeeding (CORF) groups. The mean age was slightly higher
in the IORF group (70.2 years) compared to the CORF group (64.9
years), though this difference was not statistically significant (p =
0.15). Both groups had a similar proportion of males (IORF: 52.1%,
CORF: 50.0%; p = 1.0). The distribution of ASA scores was com-
parable across groups, with most participants falling under ASA II
(IORF: 50.0%, CORF: 55%). The mean weight and BMI were also
similar between the two groups, with no significant differences ob-
served (weight p = 1.0, BMI p = 0.56). Etiology of acute pancreatitis
was predominantly biliary (IORF: 30%, CORF: 17.5%) and alcohol-
ic (IORF: 22.5%, CORF: 15%), with no significant differences in dis-
tribution (p = 0.18). Clinical symptoms, including abdominal pain
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Outcomes Total (n = 80) IORF Group (n = 40) | CORF Group (n=40)| p-value
Age - years, mean (SD) 67.8 (17.2) 70.2 (14.2) 64.9 (15.5) 0.15
Sex - male, n (%) 67 (51.1%) 21 (52.1%) 20 (50.0%) 1.0
ASA
I, n (%) 26(32.5% 15 (37.5%) 11(27.5%) 03
I, n (%) 42(52.5%) 20 (50.0%) 22(55%)
111, n (%) 9(11.25%) 4 (10.0%) 5(12.5%)
IV, n (%) 3(3.75%) 1(2.5%) 2(5%)
Weight - kg (SD) 74.8 (14.5) 75.7 (13.3) 73.7 (12.7) 1.0
BMI - kg/m? (SD) 28.06 (4.9) 28.5(4.1) 27.5(4.5) 0.56
Etiology
Biliary, n (%) 19(23.75%) 12(30%) 7(17.5%)
Alcoholic, n (%) 15((18.75%) 9(22.5%) 6(15%) 0.18
Miscellaneous, n (%) 6(7.5%) 4(10%) 2(5%)
Days from onset of symptoms to 1(1.25) 1(2.5%) 1(2.5%) 1.0
admission - days (SD)
Signs and Symptoms
Abdominal pain, VAS (SD)** 8(10%) 6(15%) 2(5%) 0.12
Pain and vomits, n (%) 32(40%) 20(50%) 12(30%) 0.47
Peristalsis, n (%) 40(50%) 22(55%) 18(45%) 0.17
Glasgow scale < 15 0 0 0 -
Serum amylase, U/L, mean (SD) 1421.6 (402.3) 4182.5 (209.5) 5259.7 (1062.5) 0.16
Leukocytes, 10°/L, mean (SD) 9.3(0.4) 9.4 (0.25) 9.2 (0.3) 0.06
CRP, mg/dl, mean (SD) 10.0 (22.0) 10.5 (21.1) 9.4 (15.6) 1.0
Pre-Albumin, g/L, mean (SD) 0.22 (0.06) 0.20 (0.05) 0.24 (0.05) 0.02
Albumin, g/L, mean (SD) 34.7 (5.6) 34.2 (4.7) 35.5 (4.9) 0.94
Triglycerides, mg/dl, mean (SD) 153.1(267.1) 167.7 (294.4) 133.6 (91.9) 1.00
Cholesterol, mg/dl, mean (SD) 168.5 (56.8) 169.7 (54.5) 166.9 (40.4) 0.69
Glycemia, mg/dl, mean (SD) 135.7 (51.5) 138.9 (49.6) 131.6 (36.6) 0.46
SIRS, n (%) 10 (7.6%) 3 (4.2%) 7 (11.7%) 0.10
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Table 1: Demographic Characteristics of Study Participants.

IORF: Immediate Oral Refeeding; CORF: Conventional Oral Refeeding; ASA: “American Society of Anesthesiologists” Physical Status

Classification System; BMI: Body Mass Index; VAS: Visual Analog Pain Scale; SIRS: Systemic Inflammatory Response Syndrome; CRP: C-
Reactive Protein; SD: Standard Deviation. aNormal: 20-104; bNormal20 Breaths Per Minute or a PaC0290lpm; Leukocytes: >12 109 /L

severity (VAS), peristalsis, and the presence of pain with vomiting,
showed no statistically significant differences between groups. All
participants had a Glasgow Coma Scale score of 15, indicating no
impairment of consciousness. Regarding laboratory parameters,
there were no significant differences in serum amylase, leukocyte
count, CRP, triglycerides, cholesterol, or glycemia levels between
the groups. However, pre-albumin levels were significantly lower
in the IORF group (0.20g/L) compared to the CORF group (0.24g/L,
p = 0.02), indicating a slight nutritional difference. Systemic Inflam-

matory Response Syndrome (SIRS) was present in 7.6% of partici-
pants, with a higher occurrence in the CORF group (11.7%) than in
the IORF group (4.2%), though this was not statistically significant
(p=0.10).

In table 2, the clinical outcomes comparing the Immediate
Oral Refeeding (IORF) group and the Conventional Oral Refeeding
(CORF) group highlight significant differences in multiple mea-
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Outcomes IORF Group CORF Group p-value
Length of hospital stay, days, mean (SD) 3.4 (1.7) 8.8(7.9) <0.001
Days from admission to refeeding, days, mean (SD) 0 2.8 (1.7) <0.001
Days from refeeding to discharge, days, mean (SD) 3.4 (1.7) 5.4 (4.8) <0.001
Need for opioids or analgesia infusion, n (%) 0 (0%) 3(7.5%) <0.001
Intolerance diet, n (%) 1(2.5%) 9 (22.5%) <0.001
Reasons for intolerance
Relapse of pain, n (%) 0 (0%) 6 (15.0%) <0.001
Nausea and vomiting, n (%) 1(2.5%) 2 (5.0%) 0.37
Anorexia, n (%) 0 (0%) 1 (2.5%) 0.44
Progression of acute pancreatitis, n (%) 0 (0%) 4 (10.0%) <0.006
Complications, n (%) 2 (5.0%) 7 (17.5%) <0.009
Interventions
Radiology, n (%) 0 (0%) 1 (2.5%) 0.19
Surgery, n (%) 0 (0%) 1 (2.5%) 0.44
ICU admission, n (%) 0 (0%) 2 (5.0%) 0.03
Mortality, n (%) 0 (0%) 1(2.5%) 0.44
Hospital readmission, n (%) 1(2.5%) 4 (10.0%) 0.15

Table 2: Outcomes comparing groups.

IORF: Immediate Oral Refeeding; CORF: Conventional Oral Refeeding; SD: Standard Deviation; ICU: Intensive Care Unit

sures. The length of hospital stay was significantly shorter in the
IORF group (mean 3.4 days) compared to the CORF group (mean
8.8 days; p < 0.001). Additionally, the time from admission to
refeeding was immediate (0 days) in the IORF group, whereas it
averaged 2.8 days in the CORF group (p < 0.001). The duration from
refeeding to discharge was also significantly shorter in the IORF
group (mean 3.4 days vs. 5.4 days; p < 0.001). The need for opioids
or analgesic infusions was entirely absent in the IORF group but
required in 7.5% of the CORF group (p < 0.001). Diet intolerance
was significantly lower in the IORF group (2.5%) compared to the
CORF group (22.5%; p < 0.001). Among the reasons for intolerance,
relapse of pain was noted in 15% of the CORF group but none in the
IORF group (p < 0.001). Complications such as progression of acute
pancreatitis (10% in the CORF group, p = 0.006) and general com-
plications (17.5% in the CORF group vs. 5.0% in the IORF group; p
= 0.009) were also significantly higher in the CORF group. ICU ad-
mission occurred only in the CORF group (5.0%; p = 0.03). Mortal-
ity was minimal, with one case in the CORF group (2.5%, p = 0.44).
Hospital readmissions were higher in the CORF group (10.0%)
than the IORF group (2.5%), though the difference was not statisti-
cally significant (p = 0.15). Overall, the IORF strategy demonstrated
superior outcomes, with shorter hospital stays, lower complication
rates, fewer readmissions, and better tolerance to refeeding. These
findings strongly support the clinical efficacy and safety of immedi-

ate oral refeeding in the studied population.

In table 3, the clinical situation on the refeeding day is compared
between the Immediate Oral Refeeding (IORF) and Conventional
Oral Refeeding (CORF) groups. The IORF group had a significantly
shorter duration from admission to refeeding (0 days) compared to
the CORF group (mean 2.8 days, p < 0.001). On the refeeding day,
the IORF group reported significantly higher abdominal pain (VAS
score of 6.2 vs. 2.0 in CORF, p < 0.001). Additionally, serum amy-
lase and lipase levels were significantly higher in the IORF group
(1339.9 U/L vs. 298.6 U/L for amylase and 4182.5 IU/L vs. 1388.8
IU/L for lipase, both p < 0.001), indicating more severe pancre-
atic enzyme elevations. Leukocyte levels were slightly elevated in
the IORF group (mean 9.4 vs. 9.09 in CORF, p = 0.04), suggesting a
mild inflammatory response. The albumin level was significantly
higher in the IORF group (34.2g/L vs. 31.3g/L in CORF, p = 0.03),
indicating better nutritional status in the IORF group. Cholesterol
levels were also significantly higher in the IORF group (169.7 mg/
dlvs. 151.4 mg/dl in CORF, p = 0.007), and glycemia was higher in
the IORF group (138.9 mg/dl vs. 112.8 mg/dl in CORF, p = 0.002).
There were no significant differences between the two groups in
terms of weight, BMI, CRP, pre-albumin, triglycerides, and choles-
terol levels, though there was a trend towards lower cholesterol in
the CORF group. These findings suggest that the IORF group had
more severe acute pancreatitis indicators on the refeeding day but
also displayed better nutritional status as reflected by albumin lev-

els.
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Outcomes IORF Group CORF Group p-value

Days from admission to refeeding, days, mean (SD) 0 2.8 (1.7) <0.001

Abdominal pain, VAS (SD) 6.2 (2.6) 2.0 (0.3) <0.001
Weight, kg (SD) 75.7 (15.1) 73.2 (13.8) 0.28
BMI, kg/m? (SD) 28.5 (4.7) 27.3(5.2) 0.16

Serum amylase, U/L, mean (SD) 1339.9 (1341.1) 298.6 (13.8) <0.001

Serum lipase, [U/L, mean (SD) 4182.5 (4075.3) 1388.8 (2080.7) <0.001
Leukocytes, 10°/L (SD) 9.4 (0.3) 9.09 (0.4) 0.04
CRP, mg/dl (SD) 10.9 (24.7) 14.6 (24.2) 0.65
Pre-Albumin, g/L (SD) 0.20 (0.06) 0.18 (0.12) 0.33
Albumin, g/L (SD) 34.2 (5.7) 31.3(8.2) 0.03
Triglycerides, mg/dl (SD) 167.7 (341.6) 136.2 (80.9) 0.69
Cholesterol, mg/dl (SD) 169.7 (63.6) 151.4 (41.4) 0.007
Glycemia, mg/dl (SD) 138.9 (57.6) 112.8 (49.1) 0.002

Table 3: Clinical Situation on the Refeeding Day.

**Refeeding day = admission day for IORF group. See table 1, values of admission day. IORF: Immediate oral refeeding; CORF:

Conventional oral refeeding; VAS: Visual analog pain scale; BMI: Body mass index; CRP: C-reactive protein; SD: Standard deviation; a
Normal:20-104; b Normal

Discussion

The optimal timing for refeeding in acute pancreatitis (AP) was
investigated in this single-center randomized study. It demon-
strated that administering an immediate oral low-fat solid diet to
patients with mild or moderate AP significantly reduced the length
of hospital stay (LOS) without increasing the risk of complications,
compared to the conventional oral refeeding (CORF) strategy. Giv-
en the variability in timing of refeeding and the persistent use of
CORF in many hospitals, this study provides high-quality evidence

to support decision-making in managing AP patients.

The most recent clinical guidelines vary in their recommenda-
tions for refeeding in AP. The International Association of Pancre-
atology/American Pancreatic Association (IPA/APA) guidelines
recommend restarting a diet in mild AP once abdominal pain de-
creases and inflammatory markers improve [14]. The American
College of Gastroenterology (ACG) guidelines suggest starting a diet
immediately if there is no nausea or vomiting and abdominal pain
has resolved [23]. Meanwhile, the American Gastroenterological
Association (AGA) guidelines advocate for early (within 24 hours)
oral feeding as tolerated [23]. These differences in recommenda-
tions partly explain why the outdated practice of “pancreatic rest”
persists in clinical practice. Pancreatic rest involves fasting until
pancreatic enzyme levels drop, peristalsis returns, and patients are
pain-free. This conventional approach unnecessarily prolongs LOS

for most patients with mild AP.

A 2015 Canadian study found that hospital compliance with
guidelines for AP was poor, with 80.6% of patients unnecessarily
subjected to fasting, contributing significantly to disease costs [18].
This study aimed to address the timing of refeeding in AP, in line
with recent reviews highlighting the lack of solid evidence on the
optimal onset of diet in mild AP [24-28,29].

In the present study, the CORF group followed the conventional
fasting strategy before gradually reintroducing diet, progressing
from clear liquids to solids, which remains common practice de-
spite updated guidelines. Conversely, the IORF group started a low-
fat solid diet upon admission, achieving a significant 51% reduc-
tion in LOS compared to the CORF group [23-27,33-35]. This result
was achieved without waiting for reductions in abdominal pain,
peristalsis, or appetite recovery and without imposing analytical
restrictions, such as monitoring amylase or leukocyte levels (Table
1 and 3). Similar findings have been reported in other studies, sug-
gesting that early oral feeding is feasible and safe for patients with
mild or moderate AP [31,32,36].

Abdominal pain relapse, traditionally considered a risk of early
refeeding, was notably absent in the IORF group and occurred in
only 16% of the CORF group. This lower relapse rate in the IORF
group contributed to the reduced LOS and fewer requirements for

opioids or continuous analgesic infusion. Diet intolerance, another
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concern, was minimal in the IORF group, affecting only 1% of pa-
tients compared to over 20% in the CORF group. These findings
align with prior studies, which report no significant differences in
adverse effects between early oral feeding and conventional strate-
gies [23,29-32,36-39].

Notably, this study adopted a low-fat solid diet for the IORF
group to minimize potential confounders like biliary colic, a com-
mon concern with normal-fat diets. Moraes., et al. [34| demonstrat-
ed that a normal-fat diet caused no adverse effects but acknowl-
edged no differences in LOS or pain relapse across different diets.
The present study’s decision to use a low-fat solid diet ensured no
additional complications while yielding significant benefits, includ-
ing reduced abdominal pain relapse and better symptom control

with conventional analgesia in the IORF group.

This study evaluated all potential adverse effects, including
complications, intensive care unit admissions, progression to se-
vere or critical AP, and hospital readmissions. Although not all dif-
ferences were statistically significant, the IORF group showed bet-
ter outcomes across all parameters [23,29-32,36]. The study thus
confirms that immediate refeeding with a low-fat solid diet is safe,

effective, and feasible in mild or moderate AP patients.

The unblinded design may be a limitation, as both patients and
physicians were aware of the assigned treatment groups. However,
clear criteria for refeeding and discharge reduced the risk of sub-
jective bias. Additionally, although the findings align with other
studies [27,33,35], future research comparing low-fat and normal-
fat diets in sufficiently powered studies is necessary to evaluate dif-

ferences in complications or adverse effects.

Conclusion

The administration of an immediate oral low-fat solid diet to
patients with mild or moderate AP significantly reduced LOS and
hospital costs without increasing the risk of complications. These
findings provide robust evidence to support greater adherence to
clinical guidelines, replacing outdated fasting strategies with early
oral feeding. Future studies may explore comparisons between
low-fat and normal-fat diets to refine nutritional management fur-
ther.
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