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Background: Acute pancreatitis is among the most common
and costly reasons for hospitalization in the United States. Bowel
rest, pain control, and intravenous fluids are the cornerstones of
treatment, but early feeding might also be beneficial.

Purpose: To compare length of hospital stay, mortality, and re-
admission in adults hospitalized with pancreatitis who received
early versus delayed feeding.

Data Sources: MEDLINE via Ovid, EMBASE, the Cochrane Li-
brary, CINAHL, and Web of Science through January 2017.

Study Selection: Two authors independently reviewed and se-
lected studies if they were randomized clinical trials, included
adults hospitalized with acute pancreatitis, and compared early
versus delayed feeding (≤48 vs. >48 hours after hospitalization).

Data Extraction: Two investigators independently extracted
study data and rated risk of bias using the Cochrane Collabora-
tion tool.

Data Synthesis: Eleven randomized trials (8 peer-reviewed
publications, 3 abstract-only presentations) that included 948 pa-
tients were eligible. Seven trials (3 with low risk of bias) enrolled
patients with mild to moderate pancreatitis. Four trials (1 with
low risk of bias) included patients with predicted severe pancre-

atitis. Routes used for early feeding included oral (4 studies), na-
sogastric (2 studies), nasojejunal (4 studies), and oral or nasoen-
teric (1 study). Among patients with mild to moderate
pancreatitis, early feeding was associated with reduced length of
stay in 4 of 7 studies (including 2 of 3 with low risk of bias). Other
outcomes were heterogeneous and variably reported, but no
study showed an increase in adverse events with early feeding.
Among patients with severe pancreatitis, limited evidence re-
vealed no statistically significant difference in outcomes between
early and delayed feeding.

Limitation: Heterogeneity of feeding protocols and outcomes,
scant data, and unclear or high risk of bias in several studies.

Conclusion: Limited data suggest that early feeding in patients
with acute pancreatitis does not seem to increase adverse events
and, for patients with mild to moderate pancreatitis, may reduce
length of hospital stay.
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Acute pancreatitis is a common cause of hospitaliza-
tion worldwide (1), and recent data suggest that

incidence is increasing (2). Treatment of pancreatitis
usually consists of early recognition, aggressive intrave-
nous hydration, pain control, and supportive monitor-
ing. Oral intake during an episode of acute pancreatitis
is believed to stimulate pancreatic exocrine activity and
potentially prolong recovery. For this reason, bowel
rest, including nothing-by-mouth status (NPO), has
been the standard of care since at least 1950 (3). Keep-
ing patients NPO, however, necessitates prolonged
hospitalization or other forms of nutrition, both of which
may increase risk for adverse events.

Data suggest that enteral nutrition helps stimulate
the gut and maintain its protective barrier, thus reduc-
ing bacterial overgrowth and preventing bacterial
translocation and sepsis (4–6). Several reviews of pa-
tients with pancreatitis suggest that those who receive
enteral feeding have fewer infections, shorter hospital
stays, and lower mortality than those who receive total
parenteral nutrition (7–11). In addition, enteral feeding
in patients with acute pancreatitis may reduce length of
hospital stay when given early (12). Despite these data,
whether to feed patients with pancreatitis during an ac-
tive phase of inflammation or to delay feeding until the
acute phase has subsided remains controversial. Re-
cent trials comparing early versus delayed feeding
have yielded mixed results, and available guidelines
are vague and contradictory (13, 14). Physician practice

varies, with up to 94% of patients being placed NPO at
admission (15, 16). The aim of this systematic review of
randomized clinical trials was to evaluate whether early
feeding affects length of hospital stay, symptoms, and
clinical outcomes compared with delayed feeding in
patients hospitalized with acute pancreatitis.

METHODS
We developed a protocol (PROSPERO: CRD42015

016193) and followed the PRISMA (Preferred Reporting
Items for Systematic reviews and Meta-Analyses) rec-
ommendations (17).

Data Sources and Searches
Between 25 March 2015 and 6 January 2017, a

medical librarian (M.L.C.) performed serial literature
searches for randomized controlled trials in the follow-
ing databases: MEDLINE via Ovid (start date, 1950),
EMBASE (start date, 1946), the Cochrane Library (start
date, 1948), CINAHL (start date, 1960), and Web of Sci-
ence (start date, 1996). Searches designed for each da-
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tabase included controlled vocabulary terms (for exam-
ple, Medical Subject Headings) when available,
combined with keywords to represent concepts, includ-
ing “pancreatitis,” “fast,” “NPO,” “delayed feeding,” and
“enteral nutrition” (see the Appendix, available at
Annals.org, for all search details). No restrictions were
placed on publication date, language, or completion
status. We also searched ClinicalTrials.gov (23 Decem-
ber 2016), hand-searched bibliographies of trials and
reviews, and contacted content experts.

Study Selection
Randomized controlled trials were eligible for in-

clusion if they compared early versus delayed enteral
nutrition in adults hospitalized with a diagnosis of acute
pancreatitis. In keeping with prior reviews and guide-
lines (18, 19), we defined early feeding as feeding ini-
tiated at or within 48 hours of hospitalization and de-
layed feeding as feeding initiated more than 48 hours
after hospitalization. Studies were excluded if they
compared enteral versus parenteral nutrition, com-
pared one form of enteral nutrition with another with-
out varying timing of feeding, or compared one type of
feeding formula with another. We considered studies
published in any language and in full-text, abstract, or
poster form eligible for inclusion. Two authors (V.M.V.
and D.S.) independently determined study eligibility;
when necessary, differences in opinion were resolved
by a third author (V.C.). Interrater agreement for study
eligibility and data abstraction was assessed using the
Cohen � coefficient. Study authors were contacted to
ascertain study eligibility or clarify data.

Data Extraction and Quality Assessment
Data were extracted from included studies inde-

pendently and in duplicate by 2 authors (V.M.V. and
D.S.) using a template adapted from the Cochrane Col-
laboration (20). Information on the number and type of
patients, definitions of early and delayed feeding, type
of feeding, and outcomes (length of hospital stay, mor-
tality, readmission, and symptoms) was extracted.

Two authors (V.M.V. and D.S.) independently as-
sessed risk of bias in included trials for the outcome of
length of stay by using the Cochrane Collaboration tool
(20). Studies that met low-risk criteria in each of the 6
domains were designated as having low risk of bias.
Studies were classified as having unclear risk of bias if
methodological data were missing. Because blinding of
patients and clinicians was not feasible and blinding of
data collectors and outcome adjudicators was unlikely
to affect length of stay, we considered all studies to be
at low risk of bias for the blinding domain.

Data Synthesis and Analysis
We qualitatively synthesized results of studies that

included patients with mild to moderate pancreatitis
separately from those that included patients with se-
vere pancreatitis. Our main outcomes of interest were
length of hospital stay, mortality, and readmission. Sec-
ondary outcomes included feeding intolerance, nau-
sea, vomiting, recurrent abdominal pain, and necrotiz-
ing pancreatitis. We reported length of stay using the

summary statistic (mean or median) provided by indi-
vidual studies. One study (21) had 2 early-feeding
groups, so the means and SDs of the groups were com-
bined (20). For this study, the number of patients in
each group was not provided, so an equal split was
assumed. For the remaining outcomes, risk differences
were calculated as the difference in the proportion of
patients in each group who developed an adverse
event. Because of clinical heterogeneity of patient pop-
ulations, feeding protocols, and reported outcomes,
meta-analysis was not performed.

Role of the Funding Source
No funding was received for the preparation of this

manuscript. Dr. Chopra is supported by a career devel-
opment award from the Agency for Healthcare Re-
search and Quality (1-K08-HS022835-01), which had no
role in study design; collection, analysis, or interpreta-
tion of data; or writing of the report.

RESULTS
Search Results and Study Details

A total of 1212 citations were retrieved by our
search. An additional 107 studies were obtained
through review of references and ClinicalTrials.gov. Of
these 1319 citations, 8 peer-reviewed randomized clin-
ical trials (22–29) and 3 conference abstracts (21, 30,
31) that included 948 patients met eligibility criteria
(Figure 1). Interrater agreement for study eligibility was
0.86. Eight studies were conducted in Europe, and the
other 3 were done in New Zealand, the United States,
and China.

Four of the 11 trials were determined to have low
risk of bias using the Cochrane tool (Table 1 and Ap-
pendix Table, available at Annals.org) (24, 26, 28, 29).
The Cohen � coefficient for adjudication of study bias
was 0.87.

Patient Characteristics
Acute pancreatitis was uniformly defined across

studies as 2 or more of the following: typical abdominal
pain, a serum lipase or amylase level at least 3 times the
upper limit of normal, and characteristic findings on im-
aging. Patients with chronic (24, 26, 28, 29), recurrent
(25), postendoscopic retrograde cholangiopancreatog-
raphy (24, 28), or tumor-related (24, 28) pancreatitis
were variably excluded from studies. Most studies (24,
26–30) followed the usual standard of care (for exam-
ple, intravenous fluids or pain control) for patients with
pancreatitis; however, 3 studies (22, 23, 25) included
intravenous antibiotics, and 1 (23) included intermittent
parenteral nutrition. Total parenteral nutrition was per-
mitted at the treating physician's discretion in 3 of the
11 studies (23, 24, 28).

Severity of pancreatitis was variably defined and
included such assessments as the Atlanta criteria,
APACHE (Acute Physiology and Chronic Health Evalua-
tion) score, Ranson criteria, computed tomography
classification, or organ failure; however, APACHE II
scores were used most frequently (Table 1) (22–26).
Four studies included patients with predicted moder-
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ate to severe (25) or severe (22–24) pancreatitis. The
incidence of severe pancreatitis in these studies varied
from 27% to 100%, and mean APACHE II scores varied
from 9.8 to 11 (22, 24, 25). The 7 remaining studies
included patients with mild (21, 26, 27, 29, 31) or mild
to moderate (28, 30) pancreatitis.

Route of Feeding
For studies of patients with mild to moderate pan-

creatitis, the route of feeding in the early group varied:
4 administered oral feeding (26, 27, 29, 31), and 2 ad-
ministered nasogastric feeding (28, 30). One study (21)
randomly assigned patients in the early group to either
early oral or early nasoenteric feeding. All control
groups in studies of patients with mild to moderate
pancreatitis were fed orally. In contrast, all 4 studies of
patients with predicted severe pancreatitis provided
the early group with nasojejunal feeding, whereas the
delayed group received either oral (22, 24, 25) or na-
sojejunal feeding (23).

Oral diets varied from white bread with jam and tea
(27) to regular diet. One study randomly assigned pa-
tients in each group to receive a full-calorie diet or
stepwise increases in nutrition (29). Generally, patients
who did not tolerate an oral diet were kept NPO or
were provided nasoenteric or parenteral nutrition at
the treating physician's discretion. In general, enteral
feeding had no minimum duration; however, in the
largest trial (25), patients who received early enteral
nutrition were required to receive it for 7 days per
protocol.

Timing of Feeding
Criteria for initiation of feeding varied for the early

and delayed groups. Five of the 7 studies that included
patients with mild pancreatitis defined early feeding as
occurring within 24 hours of admission (21, 26, 28, 30,
31), using such terms as “immediately” (26) or “at the
next meal time” (31), and 2 studies initiated feeding
using clinical criteria, such as once the patient stopped
opiate therapy (27) or had bowel sounds (29). For the
delayed groups, 3 studies used improvement in pan-
creatic enzyme levels as the criterion (21, 27, 29), and
the remaining 4 required a “period of fasting” (26, 28,
30, 31) that was not otherwise defined. Mean time to
initiation of feeding for the delayed groups ranged
from 2.7 to 5.5 days (26, 30).

All 4 studies of patients with severe pancreatitis
used a time cutoff for initiation of early nasojejunal
feeding (24, 48, or 72 hours) (22–25). Mean time to en-
teral feeding in the early groups ranged from 0.3 to 1.3
days, and mean time to first oral feeding ranged from
3.0 to 5.6 days (22, 23, 25). For the delayed groups, 2
studies offered a diet on hospital day 3 (24, 25), 1
placed a nasojejunal tube after 48 hours to start feed-
ing (23), and 1 fed according to “conventional therapy”
(22). Time to first feeding for the delayed groups thus
ranged from 2.4 to 6.0 days (22, 24), and time to first
oral feeding ranged from 2.4 to 6.4 days (23, 24). Of
note, the delayed group in the second-largest study
(24) fasted for only 2.4 days (64 hours), whereas that of
the largest study (25) fasted for only 3 days.

Main Outcomes
Length of hospital stay was reported in all studies

as either mean and SD (21, 23, 25, 30, 31) or median
with range (22), interquartile range (24, 27, 28), or a
box plot figure (26, 29) (Table 2 and Figure 2). In 4 of 7
studies of patients with mild pancreatitis, including 2
studies with low risk of bias (26, 29) and 2 with unclear
risk (30, 31), early feeding was associated with reduced
length of stay compared with delayed feeding. One

Figure 1. Flow diagram of study selection.

Articles identified through 
literature search (n = 1212)
   MEDLINE via Ovid: 317
   EMBASE: 365
   Cochrane Library: 118
   CINAHL: 12
   Web of Science: 400

Articles identified from
references and ongoing
clinical trials (n = 107)

Total articles retrieved for analysis (n = 1319)

Duplicate articles excluded (n = 165)

Articles screened based on title and abstract (n = 1154)

Articles excluded (n = 1100)
   Not acute pancreatitis: 603
   Not enteral feeding: 356
   Comparing 2 enteral groups 
      without variation in timing: 2
   Control group was parenteral: 2
   Not RCT: 127
   Postsurgical: 1
   Formula comparison: 3
   Not adult population: 6

Full-text articles assessed for eligibility (n = 54)

Articles excluded (n = 25)
   Not enteral feeding: 1
   Not RCT: 15
   Formula comparison: 9
Additional articles excluded (n = 18)
   Incomplete study from
      ClinicalTrials.gov: 1
   Early group fed >48 h after
      hospitalization: 3
   Same patient sample as another
      reviewed RCT: 8
   Duplicate article with switched 
      author names: 1
   Comparison of 2 delayed groups: 1
   Comparing 2 enteral groups 
      without variation in timing: 2
   Control group was parenteral: 1
   Not an RCT: 1

RCTs included in systematic review (n = 11)
   Peer-reviewed manuscript: 8
   Conference abstract: 3

RCT = randomized clinical trial.
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study of patients with severe pancreatitis (high risk of
bias) did not assess the association between early feed-
ing and length of stay (22). Of the remaining 3 studies
of patients with severe pancreatitis, only 1 (unclear risk
of bias) found early feeding to be associated with re-
duced length of stay (23). However, this study was small
and did not report mortality.

Among the 5 studies that included patients with
mild pancreatitis and reported mortality (3 with low risk
of bias, 1 with unclear risk, and 1 with high risk), no
deaths were reported (26–29, 31). One study (low risk
of bias) of patients with severe pancreatitis reported
incidence of death of 8.8%, and another study (unclear
risk of bias) reported incidence of 12.6% (24, 25). Nei-
ther reported a statistically significant association be-
tween early feeding and mortality (Appendix Figure 1,
available at Annals.org). Readmission rates were re-
ported in only 2 trials (26, 28); both studies included
patients with mild to moderate pancreatitis, and both
were assessed as having low risk of bias. Neither trial
reported a significant association between early feed-

ing and readmission (Appendix Figure 2, available at
Annals.org).

Secondary Outcomes
In 4 studies of patients with mild to moderate pan-

creatitis (26, 28–30), feeding was stopped if patients
developed severe worsening pain, vomiting, or ileus. In
these cases, “feeding intolerance” was recorded and
feeding was reattempted after the symptoms improved
or on the following day. Two of these studies (1 with
low risk of bias and 1 with unclear risk [28, 30]) found a
statistically significant association between early feed-
ing and less feeding intolerance (Appendix Figure 3,
available at Annals.org). In 1 study (unclear risk of bias)
of patients with severe pancreatitis, feeding intolerance
was defined as inability to tolerate a low-fat diet on the
fifth day (25). No difference in this outcome between
the early and delayed groups was noted. Another study
(low risk of bias) of patients with severe pancreatitis re-
ported that 31% of patients in the delayed group re-
quired nasoenteric feeding due to intolerance of an

Table 1. Characteristics of Included Randomized Clinical Trials

Study, Year
(Reference)

Country Publication
Status

Patients, n Severity of Pancreatitis* (Criteria) Mean Time to Any
Feeding (SD), d†

Early Delayed Early Delayed

Mild/moderate pancreatitis
Badalov et al,

2007 (21)
United States Abstract 22§ 11 Mild (<3 Ranson criteria, APACHE score >6,

and no necrosis or organ dysfunction)
NR NR

Eckerwall et al,
2007 (26)

Sweden Full text 29 30 Mild (APACHE II score and CRP level) 0.3 (0.8)�� 2.7 (0.8)

Teich et al,
2010 (27)

Germany Full text 69 74 Mild (no organ support or TPN) 2.0 (1.5) 3.0 (1.5)

Petrov et al,
2013 (28)

New Zealand Full text 17 18 Mild to moderate (no organ failure or
pancreatic infection)

0.8 (0.2) 4.2 (2.0)

Karabulut et al,
2014 (31)

Turkey Abstract 49 49 Mild (Atlanta criteria) NR NR

Larĩno-Noia et al,
2014 (29)

Spain Full text 37 35 Mild (Atlanta criteria) 2.4 (0.8) 4.3 (2.1)

Kurti et al,
2015 (30)

Albania Abstract 21 20 Mild to moderate (NR) <1.0 (NR) 5.5 (NR)

Severe pancreatitis
Powell et al,

2000 (22)
United Kingdom Full text 13 14 Severe (Glasgow score ≥3; APACHE II

score ≥7)
0.3 (0.4) 6 (4–10)**

Wu et al,
2008 (23)

China Full text 23 20 Severe (CT classification and APACHE II
score)

1.3 (NR) 4.5 (1.3)

Bakker et al,
2014 (24)

The Netherlands Full text 101 104 Severe (APACHE II and modified Glasgow
scores and CRP level)

0.4 (0.6)‡‡ 2.4 (0.3)

Stimac et al,
2016 (25)

Croatia Full text 107 107 Moderate to severe (APACHE II score ≥6) 0.2 (0.1) 3 (NR)

APACHE = Acute Physiology and Chronic Health Evaluation; CRP = C-reactive protein; CT = computed tomography; LOS = length of stay; NR = not
reported; SIRS = systemic inflammatory response syndrome; TPN = total parenteral nutrition; ULN = upper limit of normal.
* Classification system that study authors used to define severe pancreatitis. An APACHE II score ≥8, a CRP level >1428.6 nmol/L, a CT classification
of D or E, or a modified Glasgow score ≥3 indicated severe pancreatitis. The Atlanta criteria classified pancreatitis as severe if organ failure or local
complications developed.
† Includes time to oral or nasoenteric (nasogastric/nasojejunal) feeding.
‡ Assessed using the Cochrane Collaboration tool. For breakdown of risk, see the Appendix Table (available at Annals.org).
§ The abstract did not provide this value for each study group. An equal split among the 3 groups (early nasoenteric, early oral, and delayed oral)
was assumed.
�� Median value was 0 d (interquartile range, 0 to 1 d).
¶ Feasibility was evaluated by abdominal pain (on day 3 and at discharge based on visual analogue scale) and frequency of gastrointestinal
symptoms (combined nausea, vomiting, gripes, and diarrhea).
** Median (interquartile range).
†† This value was NR. Reported instead is “time to recovery of gut function” (borborygmus, defecation, and no abdominal pain or distention), which
was the time at which full feeding was initiated.
‡‡ Median was 0.33 d (interquartile range, 0.08 to 0.83 d).

REVIEW Early Versus Delayed Feeding in Patients With Acute Pancreatitis

886 Annals of Internal Medicine • Vol. 166 No. 12 • 20 June 2017 Annals.org

Downloaded from https://annals.org by Columbia University on 02/19/2026.

http://www.annals.org
http://www.annals.org
http://www.annals.org
http://Annals.org
http://www.annals.org


oral diet at 72 hours (24). Feeding intolerance for the
early group was not reported.

A range of gastrointestinal symptoms, including
nausea, bloating, diarrhea, abdominal pain, and vomit-
ing, was reported across studies, each determined clin-
ically (26), via a visual analogue scale (27, 28), or using
a study-specific scale (22, 29). Two studies (low risk of
bias) of patients with mild pancreatitis reported the
proportion with nausea and the proportion with vomit-
ing, with rates ranging from 4.2% to 42.4% (26, 29).
There was no association between early feeding and
proportions of patients with either nausea or vomiting.
One study (low risk of bias) (28) reported the combined
proportion of patients with nausea or vomiting and
found early feeding to be associated with reduced
rates of this outcome (Appendix Figure 4, available at
Annals.org). Only 1 study of patients with severe pan-
creatitis reported the proportion with nausea and the
proportion with vomiting (24); this study (low risk of
bias) found no association between early feeding and
either symptom. In the single study (high risk of bias) of
patients with severe pancreatitis that reported daily
nausea scores, enteral nutrition did not significantly af-
fect nausea (22).

All 7 studies of patients with mild to moderate pan-
creatitis reported measures of abdominal pain; 3 (1
with low risk of bias and 2 with unclear risk) found a
reduction in abdominal pain with early feeding (28, 30,
31). Rates of recurrent abdominal pain were reported
in 3 studies, all of which were deemed to have low risk
of bias (26, 28, 29); rates ranged from 29.2% to 54.3%
(28, 29). None found a difference in rates of recurrent
abdominal pain between early and delayed feeding

(Appendix Figure 5, available at Annals.org). Three
studies of patients with mild to moderate pancreatitis
reported pain measured by scales; 2 (1 with low risk of
bias [28] and 1 with unclear risk [31]) found a reduction
in “mean pain index” with early versus delayed feeding,
whereas the third study (high risk of bias) reported no
difference in pain (27). Two studies of patients with
mild to moderate pancreatitis compared narcotic use
between early and delayed groups: 1 study (unclear
risk of bias) found no difference in such use (21), and
the other (low risk of bias) reported a statistically signif-
icant reduction 24 and 48 hours after randomization in
those receiving early feeding (28). An additional study
(unclear risk of bias) also reported a shorter duration of
pain (3.1 vs. 4.5 days; P < 0.05) with early versus de-
layed feeding (30).

Only 2 studies that included patients with severe
pancreatitis reported measures of abdominal pain.
One study (unclear risk of bias) reported rates of recur-
rent abdominal pain (25), and the other (low risk of
bias) reported daily pain scores (24); neither found a
difference in pain between early and delayed feeding.

Necrotizing pancreatitis, diagnosed by computed
tomography, was reported in 3 studies (2 with low risk
of bias and 1 with unclear risk) (24–26). The 2 studies
that included patients with severe pancreatitis (24, 25)
had high rates of necrotizing pancreatitis (32.7% and
62.9%), whereas 1 study of patients with mild pancre-
atitis (26) had no such events. No studies showed an
association between early feeding and necrotizing pan-
creatitis (Appendix Figure 6, available at Annals.org).
One study (high risk of bias) of patients with severe
pancreatitis reported Balthazar computed tomography

Table 1—Continued

Mean Time to Oral
Feeding (SD), d

Criteria for Initiation of Feeding Route of Feeding Risk of
Bias‡

Primary Outcome

Early Delayed Early Delayed Early Delayed

NR NR Within 12 h of
hospitalization

Until pain resolved and amylase
level was <3 times the ULN

Split between oral
and nasoenteric

Oral Unclear NR

0.3 (0.8) 2.7 (0.8) Immediately After a period of fasting Oral Oral Low LOS; lipase level; SIRS;
feasibility¶

2.0 (1.5) 3.0 (1.5) Off opiate therapy Lipase level <2 times ULN Oral Oral High LOS; pain after first food
intake

4.7 (2.4) 4.2 (2.0) Nasogastric ≤24 h
after admission

Nothing by mouth until physician
decision

Nasogastric Oral Low LOS

NR NR Next mealtime "Routine feeding" Oral Oral Unclear NR

2.4 (0.8) 4.3 (2.1) Bowel sounds present No pain or fever; decreasing lipase
level and leukocyte count

Oral Oral Low LOS

3.1 (NR) 5.5 (NR) Nasogastric ≤24 h
after admission

After a period of fasting Nasogastric Oral Unclear LOS

5 (4–9)** 6 (4–10)** Within 72 h of disease
onset

Conventional therapy Nasojejunal Oral High Markers of the
inflammatory response

5.6 (1.1)†† 6.4 (1.1) Nasojejunal ≤48 h
after admission

Nasojejunal after 48 h Nasojejunal Nasojejunal Unclear LOS; APACHE II score;
CRP level; cost

NR 2.4 (0.3) Nasojejunal ≤24 h
after admission

Oral offered at 72 h; nasojejunal if
oral not tolerated

Nasojejunal Oral Low Composite major
infection or death

3 (NR) 3 (NR) Nasojejunal ≤24 h
after admission

Clear liquid diet on day 3 Nasojejunal Oral Unclear SIRS
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scores (which reflect the extent of pancreatic necrosis)
on days 7 and 14 and found no difference between
early and delayed feeding (23).

DISCUSSION
When to feed patients hospitalized with acute pan-

creatitis has been controversial for decades. Although
studies of patients with sepsis suggest benefit from
early feeding (32), compelling data to make the same
argument in those with pancreatitis have been lacking.
In this systematic review, we evaluated 11 randomized
trials of early versus delayed feeding that included 948
patients with acute pancreatitis. Although heteroge-
neous protocols and outcomes, no study showed a sta-
tistically significant increase in adverse events or wors-
ening of symptoms with early feeding, regardless of
disease severity. For patients with mild to moderate
pancreatitis, early feeding was associated with reduced
length of hospital stay in 4 of 7 studies, including 2 with
low risk of bias. Gastrointestinal symptoms, such as
feeding intolerance, nausea, vomiting, and abdominal
pain, were less frequent among patients randomly as-
signed to early feeding in 3 studies, including 1 with
low risk of bias that showed a reduction in all 4 symp-

toms. Only 1 study of patients with severe pancreatitis
had low risk of bias and reported no difference in
length of stay, mortality, symptoms, or necrotizing pan-
creatitis between patients randomly assigned to early
versus delayed feeding. Collectively, these results sug-
gest that early feeding may be a safe alternative to fast-
ing in some patients with pancreatitis.

That early feeding was not associated with in-
creased complications and may be associated with
shorter hospital stay reflects scientific evidence about
the role of nutrition in acute pancreatitis. It is generally
accepted that enteral feeding, when feasible, is supe-
rior to total parenteral nutrition (7–11, 18). New evi-
dence, however, suggests that enteral feeding may
have benefits that could decrease length of stay, such
as reduced intestinal permeability, improved gut motil-
ity, and reduced infection of pancreatic necrosis (33–
36). Even small amounts of enteral nutrition may help
preserve intestinal epithelium and epithelial tight cell
junctions, stimulate secretion of brush border enzymes,
enhance immune function, or prevent bacterial translo-
cation (37–39). In critically ill patients, early feeding has
recently been recognized as an important therapeutic
intervention, including for those with severe sepsis and

Table 2. Summary of Reported Outcomes in Randomized Controlled Trials Assessing Early Versus Delayed Feeding in Patients
With Acute Pancreatitis

Study, Year
(Reference)

Mean LOS (SD), d Median LOS (IQR), d Death, n (%) Readmission,
n (%)

Early Delayed Early Delayed Early Delayed Early Delayed

Mild/moderate
pancreatitis

Badalov et al,
2007 (21)

Oral: 4.1 (1.7)
Nasoenteric: 3.8 (2.5)
Both: 4.0 (2.1)†

4.2 (1.1) NR NR NR NR NR NR

Eckerwall et al,
2007 (26)

NR NR 4 (3–6) 6 (4–9) 0 (0) 0 (0) 2 (6.9) 3 (10.0)

Teich et al,
2010 (27)

NR NR 7.0 (5.0–10.5) 8.00 (5.75–12.00) 0 (0) 0 (0) NR NR

Petrov et al,
2013 (28)

NR NR 9 (5–12) 8.5 (6.0–13.0) 0 (0) 0 (0) 1 (5.9) 2 (11.1)

Karabulut et al,
2014 (31)

3.9 (0.7) 4.9 (0.8) NR NR 0 (0) 0 (0) NR NR

Larĩno-Noia et al,
2014 (29)

NR NR 5 (3–15)‡ 7 (4–18)‡ 0 (0) 0 (0) Did not follow
patients past

discharge
Kurti et al,

2015 (30)
8.4 (1.8) 10.2 (2.0) NR NR NR NR NR NR

Severe pancreatitis
Powell et al,

2000 (22)
NR NR 10 (5–30)‡ 10 (5–94)‡ NR NR NR NR

Wu et al,
2008 (23)

23.5 (5.3) 27.7 (7.4) NR NR NR NR NR NR

Bakker et al,
2014 (24)

NR NR 15 (10–22) 14 (9–25) 11 (10.9) 7 (6.7) NR NR

Stimac et al,
2016 (25)

16.7 (8.7) 15.5 (8.1) NR NR 10 (9.3) 17 (15.9) NR NR

CT = computed tomography; IQR = interquartile range; LOS = length of stay; NR = not reported.
* For studies reporting nausea and vomiting separately, only data for patients with nausea are presented (see Appendix Figure 4 [available at
Annals.org] for data on both).
† The early group was randomly assigned to early oral and early nasoenteric feeding. The combined data were calculated from the summary
estimates.
‡ Values in parentheses are ranges.
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septic shock, for whom oral or enteral feeding is now
recommended within 48 hours after diagnosis (19, 40).
Recent reviews of acute pancreatitis have also sug-
gested that early enteral feeding may be beneficial. In a
meta-analysis of observational data from patients with
acute pancreatitis, feeding within 72 hours was associ-
ated with not only shorter hospital stay but also lower
rates of mechanical ventilation, pancreatic infection,
and mortality (41). A recent systematic review and
meta-analysis of early feeding in patients with mild pan-
creatitis, which included 3 studies we reviewed and 2
we excluded (42, 43), showed a significant association
between early feeding and shorter hospital stay (12).
In combination, these data suggest that early feeding
may be beneficial, particularly in patients with mild
pancreatitis.

Despite these encouraging results, questions per-
sist about feeding in patients with pancreatitis. First, the
implications of these findings for patients with severe
pancreatitis remain uncertain. Although none of the 4
studies of such patients found an increase in adverse
events with early feeding, only 1 showed benefit (23).
This study found reduced length of stay with early feed-
ing; however, it did not report mortality and had meth-
odological flaws that limit the value of its conclusions.

Given these limitations, the utility of early feeding in this
population remains to be seen. Second, our study was
not designed to assess the initial route of feeding,
which varied considerably across trials. The timing of
early feeding also varied; therefore, an exact definition
of early feeding does not exist, limiting recommenda-
tions on when it should begin. Finally, the preferred
course for a patient who does not tolerate an initial
oral diet is unknown. In the included studies, these pa-
tients were kept NPO, transitioned to enteral feeding,
or placed on total parenteral nutrition. Further studies
to answer these questions are necessary.

This study has several strengths, including an ex-
plicit, published protocol and a comprehensive litera-
ture search that included gray literature and spanned
peer-reviewed articles, abstracts, and ongoing trials.
The searches allowed inclusion of data that have not
been included elsewhere, including 3 abstracts (21, 30,
31) and 1 foreign-language publication (23). Inclusion
of this type of gray literature may help offset publica-
tion bias. Unlike past reviews (7–11), we excluded trials
with total parenteral nutrition as a comparator given
that it is no longer considered the standard of care for
treatment of acute pancreatitis (13, 14). In addition, we
excluded trials in which the early group was fed more

Table 2—Continued

Feeding Intolerance,
n (%)

Nausea and/or Vomiting,
n (%)*

Recurrent Abdominal Pain,
n (%)

Necrotizing Pancreatitis,
n (%)

Early Delayed Early Delayed Early Delayed Early Delayed

NR NR NR NR No difference in narcotic use NR NR

1 (3.4) 4 (13.3) 9 (31.0) 16 (53.3) 9 (31.0) 9 (30.0) 0 (0) 0 (0)

NR NR NR NR No difference in change in pain scores before
and after first meal

NR NR

1 (5.9) 9 (50.0) 0 (0) 6 (33.3) 7 (41.2)
Fewer opiates and less pain

12 (66.7) NR NR

NR NR NR NR “Mean pain index” lower in the early group NR NR

4 (10.8) 4 (11.4) 4 (10.8) 3 (8.6) 12 (32.4) 9 (25.7) NR NR

1 (4.8) 6 (30.0) NR NR Shorter duration of pain in the early group NR NR

NR NR Enteral nutrition did not
affect daily nausea scores

NR NR NR NR

NR NR NR NR NR NR Balthazar CT scores on
days 7 and 14 did not

differ
NR 32 (30.8) 32 (31.7) 37 (35.6) No difference in daily pain scores 64 (63.4) 65 (62.5)

65 (60.7) 57 (53.3) NR NR 4 (3.7) 0 (0) 37 (34.6) 33 (30.8)
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than 48 hours after hospitalization in an attempt to stan-
dardize the definition of “early,” because many of the
early groups in excluded studies and other reviews are
delayed by modern standards.

Our study should be interpreted in the context of
its limitations. First, we were unable to conduct a meta-
analysis due to clinical heterogeneity across studies. As
such, insights into the precise magnitude of benefits
among feeding strategies are limited. Second, results
were constrained by reported outcomes, which were
highly variable, particularly readmission rates. Third,
because only 11 randomized trials met inclusion criteria
and many studies were small, we had limited power to
detect rare outcomes. Fourth, some patient groups
were excluded from the included trials; thus, our find-
ings cannot be generalized to these populations. Fifth,
3 trials were reported in abstract form only and thus
have not undergone full peer review. Sixth, only 4 trials
were assessed as having low risk of bias. Finally, using
length of hospital stay as an outcome has limitations,
including a complex relationship with mortality, and it
must be interpreted in the context of other clinical
outcomes.

Despite these limitations, our study has important
implications. First, we believe our results should en-
courage clinicians to consider early feeding for patients
with pancreatitis. This approach may lead to fewer
symptoms without harm. In an increasingly cost-
conscious environment, early feeding may be an effec-
tive strategy to decrease length of hospital stay. Sec-
ond, our findings differ from 2013 U.S. guidelines for
pancreatitis that recommend waiting to start feeding
until “inflammatory markers are improving” (14) or “ab-
dominal pain has resolved” (13). With 3 randomized
clinical trials (21, 30, 31) not included in previous re-
views (5, 11–14, 18, 44, 45), our review suggests that
waiting to initiate enteral nutrition may not be neces-
sary and can inform new policy in this regard.

In conclusion, early feeding for patients with mild
to moderate acute pancreatitis does not seem to be
associated with adverse events and may reduce length
of hospital stay and gastrointestinal symptoms. How-
ever, limitations, including the sample size of included
studies, variation in outcomes and protocols, and un-
clear or high risk of bias, limit generalizability. Further

Figure 2. Comparison of length of hospital stay for patients with acute pancreatitis randomly assigned to early versus delayed
feeding.

0 5 10 15 20 25 30

Powell et al, 2000 (22)*

Petrov et al, 2013 (28)

Lariño-Noia et al, 2014 (29) 

Eckerwall et al, 2007 (26)

Bakker et al, 2014 (24)

Length of Hospital Stay, d

Mild/Moderate Pancreatitis

Low risk of bias

High risk of bias

Severe Pancreatitis

Low risk of bias

Unclear risk of bias

Wu et al, 2008 (23) 

Stimac et al, 2016 (25)

High risk of bias

94

}

}

}
}

}
}

}

}

}

}

}

P = 0.047

P = 0.91

P = 0.001

Teich et al, 2010 (27) P = 0.32

P = 0.98

P value NR

P < 0.05

P = 0.54

Karabulut et al, 2014 (31) P < 0.001

Badalov et al, 2007 (21) P = 0.77

Kurti et al, 2015 (30) P < 0.05

Median

IQR
Range

Early (≤48 h) Delayed (>48 h)

Mean

95% CI

Length of stay reported in studies as mean and SD, or as median and IQR, range, or IQR and range. IQR = interquartile range; NR = not reported.
* IQR not reported, so only median and range are shown. Length of stay in the delayed group ranged from 5 to 94 d.

REVIEW Early Versus Delayed Feeding in Patients With Acute Pancreatitis

890 Annals of Internal Medicine • Vol. 166 No. 12 • 20 June 2017 Annals.org

Downloaded from https://annals.org by Columbia University on 02/19/2026.

http://www.annals.org


studies evaluating the optimal timing and method of
feeding are necessary.

From Michigan Medicine and VA Ann Arbor Health System,
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APPENDIX: SEARCH STRATEGY
Updated 25 March 2015
Reference numbers: (search results > imported

with duplicates removed by EndNote > count after
manual deduplication)

Ovid MEDLINE (241 > 237 > 235)
exp pancreatitis/ or “acute pancreatitis”.mp. or

pancreatitis.mp.
AND
(fast* or (pancreas adj5 rest*) or “nil by mouth”

or “nil per os” or (delayed adj5 (feed* or nourish* or
nutrition))).mp.

OR
exp eating/ or exp enteral nutrition/ or “enteral nu-

trition”.mp. or ((enteral or oral or nasogastric or nasoje-
junal) and (nutrition or feed*)).mp. or (nourish* or diet*
or feed or feeds or feeding or eat* or refeed*).mp.

AND
randomized controlled trial.pt. or exp randomized

controlled trials as topic/ or (randomi?ed adj5 (subject*

or participant* or trial*)).mp. or (double adj2
blind*).mp.

Updated 13 Nov 2015 with py = 2014-2016 OR
ed = 20150325-20161231: 39>35> 35

Updated 5 Feb 2016 with py = 2015-2016 =
36>15>14

Updated 8 July 2016 with py = 2016 = 10 > 8
Updated 10 Oct 2016 (including epub ahead of

print) with py = 2016: 10 > 10
Updated 6 Jan 2017 with py = 2016-2017: 21 > 15

EMBASE (433 > 332 > 281)
‘pancreatitis'/de OR ‘acute pancreatitis'/de OR

pancreatitis:ab,ti
AND
‘diet restriction’/exp OR ‘artificial feeding’/exp OR

‘eating’/exp OR ‘nil by mouth’:ab,ti OR ‘nil per os':ab,ti
OR delayed NEAR/5 (feed* OR nourish* OR nutrition)
OR (enteral OR oral OR enteric OR nasogastric OR na-
sojejunal) NEAR/2 (nutrition OR feed*) OR nourish*:
ab,ti OR feed:ab,ti OR feeds:ab,ti OR feeding:ab,ti OR
eat*:ab,ti OR refeed*:ab,ti OR fast* OR pancrea*
NEAR/5 rest*

AND
randomi?ed NEXT/1 (‘controlled trial’ OR trial*) OR

randomi?ed NEAR/5 (subject* OR participant* OR
trial*) OR double NEAR/2 blind*

Updated 13 Nov 2015 with start date 25/3/2015 –
present: 40/32/28

Updated 5 Feb 2016 with start date 1/11/2015 –
19/2/2016: 490>17>14

Updated 8 July 2016 with start date 19/2/2016 –
22/7/2016: 510 > 29 > 24 > 21

Updated 10 Oct with start date 1/7/2016 – 10/10/
2016: 14 > 8

Updated 6 Jan 2017 10/10/2016 – 01/31/2017: 14
> 13

Cochrane Library (Reviews, other Reviews,
other Trials) (249 > 239 > 60)

Pancreatitis
AND
fast* OR (pancrea* NEAR/3 rest*) OR “nil by mouth”

OR “nil per os” OR (delayed NEXT/5 (feed* OR nourish*
OR nutrition)) OR (enteral OR enteric) NEXT nutrition
OR ((enteral OR oral OR nasogastric OR nasojejunal)
AND (nutrition OR feed*)) OR nourish* OR diet* OR
feed OR feeds OR feeding OR eat* OR refeed*

AND
randomi?ed NEAR/3 (“controlled trial” OR “con-

trolled trials” OR trial* or subject* OR participant*) OR
double NEAR/2 blind*

Updated 13 Nov 2015 with publication year
2015 - : 17>17>7

Updated 5 Feb 2016 with publication year 2015 –
2016: 23 >15
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Updated 8 July 2016 with publication year 2016 =
5 > 3

Updated 10 October 2016 with publication year
2016 = 12 > 10

Updated 6 January 2017 with publication year
2016/17: 28 > 23

CINAHL (35 > 7)
(MH “Pancreatitis+”) OR TI pancreatitis OR AB

pancreatitis
AND
((MH “Enteral Nutrition”) OR (MH “Eating”)) OR TI

((fast* OR (pancrea* N5 rest*)) OR “nil by mouth” OR
“nil per os” OR (delayed N5 (feed* or nourish* or nutri-
tion)) OR ((enteral OR enteric) W2 nutrition) OR ((en-
teral OR oral OR nasogastric OR nasojejunal) AND nu-
trition OR feed*)) OR nouris* OR diet* OR feed OR
feeds OR feeding OR eat* OR refeed*) OR AB ((fast*
OR (pancrea* N5 rest*)) OR “nil by mouth” OR “nil per
os” OR (delayed N5 (feed* or nourish* or nutrition)) OR
((enteral OR enteric) W2 nutrition) OR ((enteral OR oral
OR nasogastric OR nasojejunal) AND nutrition OR
feed*)) OR nouris* OR diet* OR feed OR feeds OR feed-
ing OR eat* OR refeed*)

AND
TI (randomi?ed W2 (“controlled trial” OR “con-

trolled trials”) OR (randomi?ed N5 (trial* OR subject*
OR participant*)) OR double N2 blind*) OR AB (ran-
domi?ed W2 (“controlled trial” OR “controlled trials”)
OR (randomi?ed N5 (trial* OR subject* OR partici-
pant*)) OR double N2 blind*)

Updated 13 Nov 2015 with Publication year March
2015 - : 3>3>2

Updated 5 Feb 2016 with DT 2015 OR DT 2016:
5>4>3

Updated 8 July 2016 with DT 2016: 4 – all
duplicates

Updated 10 Oct 2016 with DT 2016: 4 – all
duplicates

Updated 6 Jan 2017: 4 – all duplicates

WoS (CPCI-S and SCI_Expanded)
(447 > 333 > 294)

Pancreatitis
AND
fast* OR (pancreas AND rest*) OR “enteral nutri-

tion” OR “enteric nutrition” OR “delayed feeding” OR
(delay* AND (nutrition OR nourish*)) OR ((enteral OR
oral OR nasogastric OR nasojejunal) AND (nutrition
OR feed*)) OR nourish* OR diet* OR feed OR feeds OR
feeding OR eat* OR refeed*

AND
“randomized controlled trial” OR “randomised con-

trolled trial” OR ((randomized OR randomised) AND
(trial* OR subject* OR participant)) OR (double AND
blind*)

Updated 13 Nov 2015 with 2015 - : 31>23>20
Updated 5 Feb 2016 with 2015-2016: 35>27>22
Updated 8 July 2016 with 2016 – 2016: 23 >

20 > 17
Updated 8 July 2016 with 2016 – 2016: 31 > 22
Updated 6 Jan 2017 with 2016 – 2017: 36 >

30 > 25

Appendix Table. Risk of Bias in Studies Comparing Early Versus Delayed Feeding in Patients With Acute Pancreatitis

Study, Year
(Reference)

Sequence
Generation

Allocation
Concealment

Blinding Incomplete
Outcome
Data

Selective
Outcome
Reporting

Other Source of Bias Summary
Bias

Mild/moderate pancreatitis
Badalov et al, 2007 (21) Unclear Unclear Low Unclear Unclear Not yet peer-reviewed Unclear
Eckerwall et al, 2007 (26) Low Low Low Low Low NA Low
Teich et al, 2010 (27) Low Low Low High Low Asymmetrical dropout High
Petrov et al, 2013 (28) Low Low Low Low Low Stopped early because of formal stopping

rule
Low

Karabulut et al, 2014 (31) Unclear Unclear Low Unclear Unclear Not yet peer-reviewed Unclear
Larĩno-Noia et al, 2014 (29) Low Low Low Low Low NA Low
Kurti et al, 2015 (30) Unclear Unclear Low Unclear Unclear Not yet peer-reviewed Unclear

Severe pancreatitis
Powell et al, 2000 (22) Unclear Unclear Low High Low Not well-described protocol High
Wu et al, 2008 (23) Low Low Low Unclear Unclear Unclear; outdated standard of care Unclear
Bakker et al, 2014 (24) Low Low Low Low Low High mortality that could affect LOS Low
Stimac et al, 2016 (25) Low Low Low Low Unclear High mortality that could affect LOS Unclear

LOS = length of stay; NA = not applicable.
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Appendix Figure 2. Risk difference in rehospitalization in studies comparing early (≤48 h after hospitalization) versus delayed
(>48 h after hospitalization) feeding in patients with acute pancreatitis.

Study, Year (Reference)

Mild/Moderate

   Eckerwall et al, 2007 (26)

   Petrov et al, 2013 (28)

Risk Difference (95% Cl), %

−3 (−17 to 11)

−5 (−24 to 13)

29

17

30

18

2 (6.9)

1 (5.9)

3 (10.0)

2 (11.1)

Early
Feeding

Early
Feeding

Delayed
Feeding

Delayed
Feeding

Sample Size, n Readmitted, n (%)

Favors Early Feeding Favors Delayed Feeding
−20 −10 100

Appendix Figure 1. Risk difference in mortality in studies comparing early (≤48 h after hospitalization) versus delayed (>48 h
after hospitalization) feeding in patients with acute pancreatitis.

Study, Year (Reference)

Mild/Moderate

   Eckerwall et al, 2007 (26)

   Teich et al, 2010 (27)

   Petrov et al, 2013 (28)

   Karabulut et al, 2014 (31)

   Lariño-Noia et al, 2014 (29)

Severe

   Bakker et al, 2014 (24) 

   Stimac et al, 2016 (25) 

Risk Difference (95% Cl), %

0 (−6 to 6)

0 (−3 to 3)

0 (−10 to 10)

0 (−4 to 4)

0 (−5 to 5)

4 (−4 to 12)

−7 (15 to 2)

29

69

17

49

37

101

107

30

74

18

49

35

104

107

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

11 (10.9)

10 (9.3)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

7 (6.7)

17 (15.9)

Early
Feeding

Early
Feeding

Delayed
Feeding

Delayed
Feeding

Sample Size, n Died, n (%)

Favors Early Feeding Favors Delayed Feeding

−15 −10 −5 5 10 150
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Appendix Figure 4. Risk difference in nausea and vomiting in studies comparing early (≤48 h after hospitalization) versus
delayed (>48 h after hospitalization) feeding in patients with acute pancreatitis.

Study, Year (Reference)

Mild/Moderate

   Nausea

      Eckerwall et al, 2007 (26)

      Lariño-Noia et al, 2014 (29)   

   Vomiting

      Eckerwall et al, 2007 (26)

      Lariño-Noia et al, 2014 (29) 

   Nausea or vomiting

      Petrov et al, 2013 (28)

Severe

   Nausea

      Bakker et al, 2014 (24)

   Vomiting

      Bakker et al, 2014 (24)

Risk Difference (95% Cl), %

−22 (−47 to 2)

2 (−11 to 16)

−3 (−21 to 15)

3 (−7 to 12)

−33 (−56 to −11)

−4 (−17 to 9)

−6 (−17 to 5)

29

37

29

37

17

101

101

30

35

30

35

18

104

104

9 (31.0)

4 (10.8)

4 (13.8)

2 (5.4)

0 (0)

32 (31.7)

19 (18.8)

16 (53.3)

3 (8.6)

5 (16.7)

1 (2.9)

6 (33.3)

37 (35.6)

26 (25.0)

Early
Feeding

Early
Feeding

Delayed
Feeding

Delayed
Feeding

Sample Size, n Nausea/Vomiting, n (%)

Favors Early Feeding Favors Delayed Feeding

−40−50 −10−20−30 20100

Appendix Figure 3. Risk difference in feeding intolerance in studies comparing early (≤48 h after hospitalization) versus
delayed (>48 h after hospitalization) feeding in patients with acute pancreatitis.

Study, Year (Reference)

Mild/Moderate

   Eckerwall et al, 2007 (26)

   Petrov et al, 2013 (28)

   Lariño-Noia et al, 2014 (29)

   Kurti et al, 2015 (30)

Severe

   Stimac et al, 2016 (25) 

Risk Difference (95% Cl), %

−10 (−24 to 4)

−44 (−70 to −18)

−1 (−15 to 14)

−25 (−47 to −3)

7 (−6 to 21)

29

17

37

21

107

30

18

35

20

107

1 (3.4)

1 (5.9)

4 (10.8)

1 (4.8)

65 (60.7)

4 (13.3)

9 (50.0)

4 (11.4)

6 (30.0)

57 (53.3)

Early
Feeding

Early
Feeding

Delayed
Feeding

Delayed
Feeding

Sample Size, n Intolerance, n (%)

Favors Early Feeding Favors Delayed Feeding

−60 −40 −20 200
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Appendix Figure 6. Risk difference in necrotizing pancreatitis in studies comparing early (≤48 h after hospitalization) versus
delayed (>48 h after hospitalization) feeding in patients with acute pancreatitis.

Study, Year (Reference)

Mild/Moderate

   Eckerwall et al, 2007 (26)

Severe

   Bakker et al, 2014 (24) 

   Stimac et al, 2016 (25) 

Risk Difference (95% Cl), %

0 (−6 to 6)

1 (−12 to 14)

4 (−9 to 16)

29

101
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0 (0)

64 (63.4)

37 (34.6)

0 (0)

65 (62.5)

33 (30.8)

Early
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Delayed
Feeding

Sample Size, n Necrosis, n (%)

−10 100
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Appendix Figure 5. Risk difference in recurrent abdominal pain in studies comparing early (≤48 h after hospitalization) versus
delayed (>48 h after hospitalization) feeding in patients with acute pancreatitis.

Study, Year (Reference)

Mild/Moderate

   Eckerwall et al, 2007 (26)

   Petrov et al, 2013 (28)

   Lariño-Noia et al, 2014 (29)

Severe

   Stimac et al, 2016 (25) 

Risk Difference (95% Cl), %

1 (−22 to 24)

−25 (−57 to 6)

7 (−14 to 28)

4 (0 to 8)

29

17

37

107

30

18

35

107

9 (31.0)

7 (41.2)

12 (32.4)

4 (3.7)

9 (30.0)

12 (66.7)

9 (25.7)

0 (0.0)

Early
Feeding

Early
Feeding

Delayed
Feeding

Delayed
Feeding

Sample Size, n Pain, n (%)

Favors Early Feeding Favors Delayed Feeding

−40 −20 20 400

Annals.org Annals of Internal Medicine • Vol. 166 No. 12 • 20 June 2017

Downloaded from https://annals.org by Columbia University on 02/19/2026.

http://www.annals.org

