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A B S T R A C T

Background

Nutrition is an important aspect of management in severe acute pancreatitis. Enteral nutrition has advantages over parenteral nutrition
and is the preferred method of feeding. Enteral feeding via nasojejunal tube is oIen recommended, but its benefits over nasogastric feeding
are unclear. The placement of a nasogastric tube is technically simpler than the placement of a nasojejunal tube.

Objectives

To compare the mortality, morbidity, and nutritional status outcomes of people with severe acute pancreatitis fed via nasogastric tube
versus nasojejunal tube.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Embase, and LILACS on 17 October 2019 without
using any language restrictions. We also searched reference lists and conference proceedings for relevant studies and clinical trial registries
for ongoing trials. We contacted authors for additional information.

Selection criteria

We included randomised controlled trials (RCTs) and quasi-RCTs comparing enteral feeding by nasogastric and nasojejunal tubes in
participants with severe acute pancreatitis.

Data collection and analysis

Two review authors independently screened studies for inclusion, assessed risk of bias of the included studies, and extracted data. This
information was independently verified by the other review authors. We used standard methods expected by Cochrane to assess the risk
of bias and perform data synthesis. We rated the certainty of evidence according to GRADE.

Main results

We included five RCTs that randomised a total of 220 adult participants from India, Scotland, and the USA. Two of the trial reports were
available only as abstracts. The trials diJered in the criteria used to rate the severity of acute pancreatitis, and three trials excluded those
who presented in severe shock. The duration of onset of symptoms before presentation in the trials ranged from within one week to four
weeks. The trials also diJered in the methods used to confirm the placement of the tubes and in what was considered to be nasojejunal
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placement. We assessed none of the trials as at high risk of bias, though reporting of methods in four trials was insuJicient to judge the
risk of bias for one or more of the domains assessed.

There was no evdence of eJect with nasogastric or nasojejunal placement on the primary outcome of mortality (risk ratio (RR) 0.65, 95%

confidence interval (CI) 0.36 to 1.17; I2 = 0%; 5 trials, 220 participants; very low-certainty evidence due to indirectness and imprecision).
Similarly, there was no evidence of eJect on the secondary outcomes for which data were available. These included organ failure (3
trials, 145 participants), rate of infection (2 trials, 108 participants), success rate (3 trials, 159 participants), complications associated with
the procedure (2 trials, 80 participants), need for surgical intervention (3 trials, 145 participants), requirement of parenteral nutrition (2
trials, 80 participants), complications associated with feeds (4 trials, 195 participants), and exacerbation of pain (4 trials, 195 participants).
However, the certainty of the evidence for these secondary outcomes was also very low due to indirectness and imprecision. Three trials
(117 participants) reported on length of hospital stay, but the data were not suitable for meta-analysis. None of the trials reported data
suitable for meta-analysis for the other secondary outcomes of this review, which included days taken to achieve full nutrition requirement,
duration of tube feeding, and duration of analgesic requirement aIer feeding tube placement.

Authors' conclusions

There is insuJicient evidence to conclude that there is superiority, inferiority, or equivalence between the nasogastric and nasojejunal
mode of enteral tube feeding in people with severe acute pancreatitis.

P L A I N   L A N G U A G E   S U M M A R Y

Nasogastric tubes versus nasojejunal tube for feeding people with severe acute pancreatitis

Review question

We wanted to assess whether there are diJerences in safety and eJectiveness when people with severe acute inflammation of the pancreas
(pancreatitis) are fed liquid nutrients during the acute illness with a nasal tube inserted into the stomach (nasogastric tube) versus into
the upper part of the small bowel (nasojejunal tube).

Background

Acute pancreatitis is an inflammatory condition that can be caused by many factors, of which excessive alcohol intake and gallstones are
the most common. Most people with the condition suJer mild attacks and recover uneventfully, usually within a week. During this period,
oral feeding is withheld till the pain settles. However, one in five people with acute pancreatitis will progress rapidly to develop a severe
form of the condition that can result in infections, shock, organ failure, and even death. People with severe acute pancreatitis require
nutritional support. Feeding liquid nutrients via a tube into the stomach or small bowel is preferred over intravenous feeding as it results
in fewer infections, serious complications, and deaths. However, for tube feeding to be eJective it must ideally be started within the first
48 hours. Feeding nutrients through nasojejunal tubes that bypass the stomach is thought to prevent stimulating pancreatic secretions,
thereby providing rest to the inflamed pancreas. However, inserting nasojejunal tubes requires technical expertise and resources that
could delay the starting of feeds. Nasogastric tubes are technically easier to insert than nasojejunal tubes, and their use can prevent delays
in initiating feeds.

Study characteristics

We found five randomised trials (trials in which participants are assigned to one of two or more treatment groups using a random method)
that included 220 adult participants with acute severe pancreatitis from India, Scotland, and the USA and that compared feeding via
nasogastric versus nasojejunal tubes. The evidence is current to 17 October 2019.

Key results

The results showed that there was little or no diJerence between routes of nasal feeding for death, success of feeding, and complications
of feeding. The current evidence is insuJicient to suggest that there is any advantage or disadvantage with either method of tube feeding
in people with severe acute pancreatitis.

Certainty of evidence

The certainty of evidence was very low for all outcomes. Our confidence in the evidence was reduced due to the small numbers of people
studied, which led to imprecise results, and the methods used in some of the studies for diagnosis and treatment which diJered from
currently accepted methods.
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Summary of findings for the main comparison.   Nasogastric compared to nasojejunal tube feeding for severe acute pancreatitis

Nasogastric compared to nasojejunal tube feeding for severe acute pancreatitis

Patient or population: Severe acute pancreatitis
Setting: In hospital
Intervention: Nasogastric tube feeding
Comparison: Nasojejunal tube feeding

Anticipated absolute effects* (95% CI)Outcomes

Risk with nasoje-
junal tube feeding

Risk with nasogastric tube feed-
ing

Relative effect
(95% CI)

No. of partici-
pants
(studies)

Certainty of the evidence
(GRADE)

Mortality 200 per 1000 130 per 1000

(72 to 234)

RR 0.65
(0.36 to 1.17)

220
(5 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 3 4 5

Organ failure (single or multi-
ple)

589 per 1000 583 per 1000

(465 to 736)

RR 0.99
(0.79 to 1.25)

145
(3 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 4 6

Rate of infection (local or sys-
temic)

377 per 1000 287 per 1000
(166 to 491)

RR 0.76
(0.44 to 1.30)

108
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 4 7

Success rate of the procedure 948 per 1000 1000 per 1000

(882 to 1000)

RR 1.06
(0.93 to 1.20)

159
(3 RCTs)

⊕⊝⊝⊝

VERY LOW 1 8 9 10

Complications associated
with the procedure

54 per 1000 28 per 1000

(4 to 202)

RR 0.52
(0.07 to 3.74)

80
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 4 9

Surgical intervention 96 per 1000 83 per 1000
(29 to 240)

RR 0.87
(0.30 to 2.50)

145
(3 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 4 11

Requirement for parenteral
nutrition

135 per 1000 139 per 1000
(53 to 366)

RR 1.03
(0.39 to 2.71)

80
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 4 9

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: confidence interval; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

1No serious study limitations: none of the trials were considered to be a high risk of bias in any of the domains. Not downgraded.
2No serious inconsistency: whilst trials diJered in the direction of the eJect estimates, the 95% CI overlapped, and I2 = 0%.
3Very serious indirectness: three of the five trials excluded those participants who presented in severe shock. Trials also diJered in the duration of onset of symptoms before
presentation, ranging from within one week to four weeks. Downgraded two levels.
4Very serious imprecision: the 95% CI of the eJect estimates includes appreciable benefit for both interventions, and the numbers of participants and those with events were
fewer than the optimal information size. Downgraded two levels.
5Publication bias undetected: we identified five studies that are currently awaiting assessment, all of which were conducted in China with full reports unavailable. Data on
mortality from these trials reported in the meta-analysis by Guo 2016 do not indicate diJerential mortality with either intervention. Not downgraded.
6Very serious indirectness: the three trials excluded those participants who presented in shock. Participants in the trials presented at variable times aIer the onset of symptoms,
ranging from within seven days to four weeks. Data from one trial were reported only for multi-organ failure. Downgraded two levels.
7Very serious indirectness: both trials excluded participants in shock and included participants presenting from one week to four weeks aIer the onset of pain. Infection rates
are likely to be have been underestimated. Both trials were also from the same centre. Downgraded two levels.
8Serious inconsistency: whilst the three trials used endoscopy to place nasojejunal tubes, success in placement in the two earlier trials diJered from that in the more recent trial,

yielding inconsistent estimates (I2 = 61%). Downgraded two levels.
9Serious indirectness: one of the two trials defined nasojejunal tube placement as the tube placed in the third part of the duodenum. This trial also placed nasogastric tubes
under endoscopic guidance, which is not usual in clinical practice. Downgraded one level.
10Serious imprecision: although the 95% CI of the eJect estimate do not indicate appreciable benefit with either intervention, they included no eJect. The numbers of participants
and events were also fewer than the optimal information size. Downgraded one level.
11Serious indirectness: the trials were all from India and included participants who were recruited between one and four weeks aIer onset of symptoms. Downgraded one level.
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B A C K G R O U N D

Description of the condition

Acute pancreatitis is an acute inflammatory condition of the
pancreas caused by a number of diJerent aetiological factors.
The incidence of acute pancreatitis varies from 13 per 100,000
to 45 per 100,000 in diJerent parts of the world, and is
believed to be rising (Spanier 2008; Yadav 2013; Bollen 2016;
Greenberg 2016). Men are more commonly aJected than women,
and the median age in those aJected is between 50 and
60 years (Spanier 2008). Excessive alcohol consumption and
gallstones are the most common causes of acute pancreatitis,
accounting for 80% of cases (Banks 2002). Other aetiological
factors include drugs, metabolic conditions, post-endoscopic
retrograde cholangiopancreatography, autoimmune disorders,
trauma, infection, and genetic and anatomical abnormalities
(Banks 2002; Spanier 2008).

Acute pancreatitis is oIen a mild and self-limiting illness that
usually resolves spontaneously within a week, but in about 20%
of cases, it can be severe and result in significant morbidity
and mortality. The mortality rate in people with sevre acute
pancreatitisis about 20% and increases with the age of the patient
and with obesity (Spanier 2008).

The diagnosis of acute pancreatitis is suspected in people
presenting with an acute onset of persistent, severe, abdominal
(epigastric) pain oIen radiating to the back, with or without
vomiting, and is confirmed if pancreatic enzyme levels (serum
lipase in particular, or serum amylase) are elevated at least three
times greater than the upper limit of normal. These enzyme
elevations peak in the first 24 hours and decline over the following
two days. In patients presenting more than 72 hours aIer the
onset of acute abdominal pain strongly suggesting pancreatitis but
without a three-fold elevation in pancreatic enzymes, characteristic
findings of acute pancreatitis on ultrasound, contrast enhanced
computerised tomography (CT), or magnetic resonance imaging
(MRI) are required to confirm the diagnosis (Bradley 1993; Banks
2006).

DiJerentiating mild acute pancreatitis from the more severe
forms is important to prevent or reduce the morbidity and
mortality associated with the latter and to guide appropriate
referral and management options. The Atlanta Classification of
1992 envisaged only two grades of severity, mild and severe,
with mild pancreatitis presenting with the characteristic clinical,
biochemical, and imaging features of acute pancreatitis but
without features of organ failure (heart, lungs, or kidney), or
local and systemic complications that are seen in severe acute
pancreatitis (Bradley 1993). The 2012 revision of the Atlanta
Classification classified acute pancreatitis into mild, moderately
severe, and severe categories, with the absence of organ failure
and local or systemic complications continuing to define mild
acute pancreatitis, but transient organ failure (< 48 hours) or
local or systemic complications (without persistent organ failure)
suggesting moderately severe acute pancreatitis, and persistent
failure (> 48 hours) of single or multiple organs with or without
systemic complications characterising severe acute pancreatitis
(Banks 2012). This diJerentiation was based on observations that
people who developed persistent organ failure early aIer the onset
of symptoms, especially those with necrosis, had higher rates of

morbidity and mortality than those with transient organ failure
(Buter 2002; Mofidi 2006).

Description of the intervention

In mild acute pancreatitis, oral feeds are withheld for a few days
during which time the pain settles (Jiang 2007). The high catabolic
activity associated with ongoing local and systemic inflammation
in severe acute pancreatitis results in a negative nitrogen balance
(Ioannidis 2008). Providing prompt and adequate nutritional
support in this group of patients with severe acute pancreatitis is
therefore important. Providing nutrition intravenously (parenteral
nutrition) was standard practice, but systematic reviews and meta-
analyses of randomised trials have demonstrated that providing
liquid nutrients directly into the stomach or the small intestine
(enteral nutrition) is associated with a lower rate of mortality,
infection, multiple organ failure, and surgical intervention (Cao
2008; Al-Omran 2010; Yi 2012; Yadav 2013). The enteral route
is currently preferred for providing nutrition in severe acute
pancreatitis. However, the benefits of enteral over parenteral
nutrition are most apparent when enteral nutrition is started
early (within 48 hours) (Petrov 2009a; Li 2013). Enteral nutritional
support in acute pancreatitis can be provided via a nasojejunal
(NJ) tube or nasogastric (NG) tube. NJ tube placement during
endoscopy is accomplished by passing a guidewire into the
jejunum through the working channel of the endoscope, over which
the feeding tube is placed. The jejunum starts beyond to the
ligament of Treitz (the suspensory muscle that marks the division
of the duodenum, the first part of the small intestine, from the
jejunum that is the second part of the small intestine). The distal
end of the feeding tube has to be placed beyond this ligament
into the jejunum for NJ feeding. The position of the tube in the
jejunum is confirmed using fluoroscopy. This can also be placed
at the bedside but requires a radiologist to place the tube under
fluoroscopic guidance (Cresci 2003). NG enteral feeding involves
placing the distal end of the enteral feeding tube into the stomach.
This is a simple bedside procedure and neither requires a specialist
for its performance nor entails the use of fluoroscopy to check
placement.

The type of nutritional formulations used in enteral feeding may
be (semi) elemental (oligomeric), polymeric, or a specialised
formulation. An elemental or semi-elemental (oligomeric)
formulation consists of amino acids/oligopeptides/maltodextrins,
and varying proportions of medium chain triglycerides,
whereas a polymeric diet comprises non-hydrolysed proteins,
maltodextrins, and long-chain triglycerides (Petrov 2009b).
Oligomeric formulations are more expensive than polymeric
formulations but may be better tolerated in people with acute
pancreatitis (Tiengou 2006). Specialised formulations include
immuno-nutrition that uses formulations enhanced by specific
amino acids such as glutamine and arginine, omega-3 fatty
acids and nucleotides with the potential to modify the immune
response. Other specialised formulations include fibre-enhanced
formulations that can stimulate the growth of normal enteral
micro-organisms, probiotic-enhanced formulations containing live
bacteria or yeasts, and symbiotic formulations that contain
probiotics and prebiotic fibres (Petrov 2009b). There is insuJicient
evidence at present to recommend any particular type of diet
(Petrov 2009b; Poropat 2015).
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How the intervention might work

Nutritional support needs to be provided early in the course of
severe acute pancreatitis (Ioannidis 2008). Apart from providing
nourishment, enteral feeding also helps to maintain gut mucosal
function (Zhao 2003; Ioannidis 2008). NG tube feeding may enable
prompt nutritional support as it avoids the delay associated with
performing a specialised procedure (NJ tube placement) (Eatock
2000; Petrov 2008). NG tubes are generally less expensive than NJ
tubes, and since their placement is not restricted by the availability
of endoscopy or fluoroscopy facilities, they are widely available.

Why it is important to do this review

In severe acute pancreatitis, providing adequate nutrition without
causing stimulation of pancreatic tissue is stressed. As delivering
nutrients in the jejunum avoids pancreatic stimulation and ensures
functional rest to the pancreas, feeding via NJ tube became
the obvious choice. However, placement of an NJ tube requires
endoscopy and fluoroscopy facilities that may not be readily
or widely available. It has not been established that providing
functional rest to the pancreas improves outcomes, and therefore
providing nutritional support via NG tube feeding may be equally
eJective (Ioannidis 2008). Placement of an NG tube is a relatively
simple procedure and does not require special equipment. On the
other hand, concerns have been raised about the risk of aspiration
associated with NG feeds in patients with altered sensorium and
hindrance to NG feeds due to gastric outlet narrowing resulting
from retroperitoneal inflammation in severe pancreatitis. Hence,
it was important to carry out a systematic review comparing the
eJicacy and risks associated with NG and NJ tube feeding in people
with severe acute pancreatitis.

Two prior systematic reviews addressing the eJicacy and safety
of NG versus NJ tube feeding in people with acute pancreatitis
concluded that NG placement was a viable alternative to
NJ placement (Chang 2013; Nally 2014). However, they either
restricted searching to English language literature, and included
observational studies in addition to trials (Nally 2014); or used the
Jadad scale to assess the risk of bias in included trials (Chang 2013);
and both reviews did not apply GRADE to assess the certainty of
the evidence. In this review, we used a more comprehensive and
updated literature search, assessed a larger number of outcome
measures, used standard methods expected by Cochrane for
assessing risk of bias and for data synthesis, and applied the
GRADE approach to link the eJect estimates for clinically important
outcomes with our confidence in the certainty of these estimates.

O B J E C T I V E S

To compare the mortality, morbidity, and nutritional status
outcomes of people with severe acute pancreatitis fed via
nasogastric tube versus nasojejunal tube.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised clinical trials (RCTs) and quasi-RCTs.

We classified studies as quasi-RCTs if the allocation sequence could
be predicted but not decided directly by the investigators (e.g.
allocation is by alternative dates, medical record number, date of

birth, etc.). We would consider these studies to be at a high risk of
selection bias (Herbison 2012).

Types of participants

We included participants with severe acute pancreatitis. Clinical
presentation with upper abdominal pain and elevated serum
amylase or lipase levels would be necessary for diagnosing acute
pancreatitis. Any of the following methods for assessing severity in
acute pancreatitis would be acceptable (UK 2005):

• Atlanta criteria: 1992 (Bradley 1993);

• Glasgow score: score 3 or more (Blamey 1984);

• Ranson's score > 3 (Ranson 1974);

• CT severity index score > 2 (Balthazar 1990);

• C-reactive protein levels > 150 mg/L (Büchler 1986); or

• Author's self-defined diagnosis of severe acute pancreatitis.

We included trials reporting participants with varying severity of
pancreatitis if data for those with severe acute pancreatitis were
available. The Glasgow score, Blamey 1984, and Ranson's score,
Ranson 1974, involve the use of a number of clinical or laboratory
parameters, and share the disadvantage of needing at least 48
hours aIer symptom onset to complete scoring. The CT severity
index is calculated aIer intravenous contrast injection and assesses
the morphology of pancreas, presence of fluid collections, and
extent of necrosis to arrive at a severity score (Balthazar 1990;
Balthazar 1994). The revised Atlanta criteria takes into account
organ failure and local complications in determining severity
(Banks 2012).

The criteria for assessing severity are detailed in Appendix 1. This
table lists criteria that have been commonly used to assess or
predict severity in individuals with acute pancreatitis. In addition
many other criteria have been developed for the purpose of
severity prediction: systemic Inflammatory response syndrome
score (SIRS), sequential organ failure score (SOFA), multiple organ
dysfunction score (MODS), etc. As most predictive criteria are
limited in their accuracy, and there is no consensus at present, we
decided to keep the inclusion criteria broad. We did not disregard a
study if the severity criteria utilised were not from the prespecified
list, but assessed whether participants in such studies would also
fulfil the revised Atlanta criteria (Banks 2012).

Types of interventions

We included trials assessing the intervention: placement of
nasogastric tube and feeding done through nasogastric tube. The
comparison (active control) was placement of nasojejunal tube and
feeding done through nasojejunal tube.

Types of outcome measures

Primary outcomes

Mortality

Secondary outcomes

1. Organ failure (single or multiple)

2. Rate of infection (local or systemic)

3. Success rate of the procedure (tube placed in the desired
position)

Nasogastric versus nasojejunal tube feeding for severe acute pancreatitis (Review)
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4. Complications associated with the procedure: bleeding,
perforation, sinusitis, etc.

5. Surgical intervention

6. Requirement for parenteral nutrition

7. Complications associated with the feeds: aspiration, diarrhoea,
etc.

8. Days taken to achieve full nutrition requirement: adequate
caloric intake, positive nitrogen balance, etc.

9. Duration of tube feeding

10.Duration of analgesic requirement aIer feeding tube placement

11.Exacerbation of pain

12.Length of hospital stay

Search methods for identification of studies

Electronic searches

We searched the following databases:

• Cochrane Central Register of Controlled Trials (CENTRAL) (via
OvdiSP) (to 2019, Issue 9; Appendix 2);

• MEDLINE (via OvidSP) (1946 to 17 October 2019; Appendix 3);

• Embase (via OvidSP) (1980 to 17 October 2019; Appendix 4);

• LILACS (Latin American and Caribbean Health Science
Information database) (search engine: iAH v2.6 powered by
WWWISIS) (1982 to 17 October 2019; Appendix 5).

We applied no language restriction in our search and selection of
trials.

For ongoing trials we searched the following databases:

• World Health Organization International Clinical Trials Registry
Platform up to 17 October 2019 (apps.who.int/trialsearch/
Default.aspx);

• US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov up to 17 October 2019 (www.clinicaltrials.gov);

• metaRegister of Controlled Trials up to 17 October 2019 (https://
www.isrctn.com/);

• Clinical Trials Registry - India up to 17 October 2019 (ctri.nic.in/
Clinicaltrials/login.php).

Searching other resources

We screened the reference lists of relevant studies to find additional
trials.

We searched the proceedings of major conferences: Digestive
Diseases Week, United European Gastroenterology Federation,
American Society for Parenteral and Enteral Nutrition, European
Society for Clinical Nutrition and Metabolism, and International
Association of Pancreatology.

For potentially relevant studies not published as full papers, we
contacted the lead author to provide us with the complete data.

Data collection and analysis

Selection of studies

The results of the searches were combined using Rayyan soIware
(Ouzzani 2016) to remove duplicates. Two review authors (AKD, AG)
independently screened the combined results for inclusion in the
review. The reasons for exclusion of potentially relevant studies
are provided in the Characteristics of excluded studies table.
Where there was insuJicient information to include or exclude a
study, we attempted to access the full text to make a decision or
contacted the lead author. When this still did not provide clarity, we
assessed the studies as awaiting classification (see Characteristics
of studies awaiting classification). When multiple reports of the
same study were reported we referenced them as a single study.
Any disagreements were resolved by discussion amongst all the
review authors. We presented the selection process in a PRISMA
flowchart (Figure 1).
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Data extraction and management

Two review authors (AKD, AG) independently extracted data. All
extracted data were cross-verified by two other review authors (RK,
PT).

We extracted data from all the included trials onto pre-tested data
extraction forms for the following domains:

• General information (journal title, year of publication, author
names and contact information)

• Methods (diagnosis of acute pancreatitis, severity assessment
of acute pancreatitis, trial design, random sequence generation,
allocation concealment, blinding, follow-up)

• Participants (country, age, gender, comorbidities, nutritional
status)

• Interventions (method of NG and NJ tube placement, position of
NJ tube in relation to ligament of Treitz, interval from admission
to intervention, number of participants in each arm)

• Outcomes (primary and secondary as specified in the Types of
outcome measures section)

• Numerical data required for meta-analysis

• Additional information (funding, conflicts of interest, trial
registration)

Any disagreements were resolved by discussion amongst all the
review authors. We contacted the corresponding author of any
trials with missing data.

Assessment of risk of bias in included studies

We used the 'Risk of bias' tool in Review Manager 5 to assess the
quality of the included studies (Review Manager 2014), according to
the guidelines in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). We assessed the following domains.

• Random sequence generation (selection bias)

• Allocation concealment (selection bias)

• Blinding of participants and personnel (performance bias)

• Blinding of outcome assessment (detection bias) - subjective
and objective

• Incomplete outcome data (attrition bias)

• Selective reporting (reporting bias)

• Other bias

We acknowledge that due to the nature of the intervention,
blinding the person performing the procedure or the participant
may not be feasible. 'Risk of bias' assessments for each included
trial are shown using 'Risk of bias' graph and 'Risk of bias' summary
figures.

Measures of treatment e8ect

For the primary outcome (mortality) and other binary outcomes
we reported risk ratios (RR) with 95% confidence intervals (CI). For

continuous outcomes we intended to report the mean diJerences
(MD) with 95% CI.

Unit of analysis issues

We considered individual participants as the unit of analysis. We did
not anticipate cluster or cross-over trials for the interventions being
studied.

Dealing with missing data

In the case of missing data, we contacted the trial authors for the
required information. If missing data were still not available, we
analysed the data using intention-to-treat (ITT) for dichotomous
data, assuming that the missing participant had the event of
interest. We did not test the validity of these assumptions by
performing sensitivity analysis assuming one group had the event
and another did not and vice versa, since data from only one
participant was not available aIer randomisation amongst all the
included studies.

Assessment of heterogeneity

We assessed the heterogeneity amongst the studies by using the

Chi2 test with the alpha level at 10% and quantified it by the Higgins

I2 statistic (Higgins 2002; Higgins 2003). We considered I2 > 50%

as indicative of significant heterogeneity. In the event of I2 > 80%
(substantial heterogeneity), we did not plan to perform the meta-
analysis but instead present the results using forest plots without
pooled estimates.

Assessment of reporting biases

We were unable to create a funnel plot to assess for publication bias
due to the insuJicient number of trials included in the review.

Data synthesis

We used Review Manager 5 for data analysis (Review Manager
2014). We pooled treatment eJects using the Mantel-Haenszel
method for dichotomous data which gave the pooled RR with
95% CI. We intended to pool continuous data using the inverse
variance method to obtain the MD with 95% CI. We used the fixed-
eJect model for the analysis (Higgins 2011). If heterogeneity was
considered significant (see Assessment of heterogeneity) and could
not be explained in subgroup analyses (see below), we presented
pooled data using the random-eJects model.

Subgroup analysis and investigation of heterogeneity

We attempted to perform the following subgroup analyses to
explore the cause of any heterogeneity.

• Low vs high risk of bias: if we found low risk of bias
in the domains of random sequence generation, allocation
concealment, and selective outcome reporting, then we
classified studies as having low risk of bias.

• Trials with early (≤ 48 hours of admission) versus delayed (> 48
hours aIer admission) enteral nutrition.

Nasogastric versus nasojejunal tube feeding for severe acute pancreatitis (Review)
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• Randomised versus quasi-randomised trials.

• Trials with (semi) elemental versus trials with polymeric diet.

• Trials with diJerent scoring systems of severe pancreatitis.

• Excluding trials where placement of tube beyond pylorus was
considered as NJ tube placement.

Sensitivity analysis

We planned to perform the following sensitivity analyses to explore
the influence of the following factors on eJect sizes.

• Restricting the analysis by excluding quasi-randomised studies.

• Restricting the analysis by excluding trials using Ranson's and
Glasgow score for severity assessment.

• Restricting the analysis by excluding trials only available as
abstracts.

R E S U L T S

Description of studies

Results of the search

Our search yielded 524 records, 461 of which remained aIer
duplicates were removed (Figure 1). Two review authors (AKD, AG)
screened the abstracts of these records, excluding 449 records
that were not RCTs or quasi-RCTs comparing NG versus NJ feeds.
We sought the full texts of the remaining 12 records. Of the 12
records, three RCTs available as full-text articles, Eatock 2005;
Kumar 2006; Singh 2012, and two available only as abstracts from
conference presentations, O'Keefe 2014; Moparty 2015, met our
eligibility criteria and were included in the review. Attempts to
obtain additional data from the latter two trials were unsuccessful,
although the trial registration document was available for O'Keefe
2014. The five included RCTs are described in the Characteristics of
included studies tables and summarised below in Included studies.

Of the remaining seven records, two trials were excluded, with
reasons described in the Characteristics of excluded studies tables
and below in Excluded studies.

Five studies, Jiang 2011; Ouyang 2011; Xiaoli 2011; Du 2015; Luo
2015, that were identified from the reference list of a systematic
review, Guo 2016, are currently awaiting assessment as they were in
the Chinese language and we could not obtain abstracts or full texts
(Studies awaiting classification). We did not identify any ongoing
trials.

Included studies

For details see Characteristics of included studies.

All included studies were RCTs; no quasi-RCTs were identified
for inclusion. Three trials were from India (Kumar 2006; Singh
2012; Moparty 2015), with the first two reported from the same
centre, though conducted over diJerent time periods. One trial was
conducted in Scotland (Eatock 2005), and the other in the USA
(O'Keefe 2014).

The studies from India were conducted over two years, and
recruited 30, Kumar 2006, 37, Moparty 2015, and 78, Singh 2012,
participants. Singh 2012 was designed as a non-inferiority trial.
Eatock 2005 recruited 50 participants in Scotland over three years.
O'Keefe 2014 was a multicentred study from the USA that screened

196 participants over a five-year period but recruited only 25
participants.

The studies included only participants with severe acute
pancreatitis. However, the severity criteria used were not uniform
amongst the trials. The severity criteria used in two of the
Indian studies from the same centre were the presence of any of
the following features (Kumar 2006; Singh 2012): APACHE (Acute
Physiology and Chronic Health Evaluation) II score > 8, one or
more organ failures as defined by Atlanta criteria (1992), and/
or computed tomography severity index (CTSI) > 7. The severity
criteria used in Moparty 2015 were not mentioned. The Scottish
trial, Eatock 2005, used a Glasgow score > 3, APACHE II score > 6,
or C-reactive protein > 150 as indicative of severe disease (Knaus
1985). The O'Keefe 2014 study, conducted in the USA, defined
severity as multiple organ failure resistant to early aggressive
intravenous fluid resuscitation as defined by a Marshall score of >
2, or persistent systemic inflammatory response with two or more
features of: (1) temperature > 38 °C or < 36 °C; (2) heart rate >
90/min; (3) respiratory rate > 20/min; (4) total lymphocyte count
> 12,000; or (5) partial pressure of carbon dioxide < 32 mmHg, or
greater than 30% pancreatic necrosis, or APACHE II score > 8, or
Ranson's score > 3, or CTSI > 8 (Marshall 1995). However, most of
the participants in Eatock 2005, Kumar 2006, O'Keefe 2014, and
Singh 2012 would be considered to have severe acute pancreatitis
according to the revised Atlanta criteria (Banks 2012); this is unclear
for the participants in Moparty 2015.

Symptom onset before recruitment to trials varied and was within
96 hours in Eatock 2005, within seven days in Singh 2012, within
10 days in O'Keefe 2014, and within four weeks in Kumar 2006 and
Moparty 2015.

None of the included trials recruited children, although only Eatock
2005 and O'Keefe 2014 specifically restricted recruitment to adults.
Eatock 2005 also excluded pregnant women. The three trials from
India excluded people presenting in shock (Kumar 2006; Singh
2012; Moparty 2015). Amongst the trials available as full text, there
were more men than women, and gallstones and alcohol were the
main cause of acute pancreatitis. This information is lacking from
the two abstracts. Information on the baseline nutritional status of
participants was available in one trial (Kumar 2006).

Enteral feeding was initiated at 48 hours, Kumar 2006, or attempts
were made to start enteral feeding aIer 48 hours of admission,
Singh 2012, in two of the Indian studies. Enteral feeding was
started between 24 to 72 hours aIer onset of pain in Eatock
2005. The time taken to reach adequate caloric intake through the
enteral route varied from about one to seven days in the three
trials available as full text. Semi-elemental feed was used in all
five trials. Detailed information on feeding tube placement and
confirmation of their position was provided for the three studies
available as full text (Eatock 2005; Kumar 2006; Singh 2012). NJ
tube was placed endoscopically in the three trials, and radiological
confirmation of position was done in Singh 2012. The position of
the NJ tube was confirmed during endoscopy in Eatock 2005. Data
on confirmation of correct position of the NJ tube were lacking in
Kumar 2006. NG tube was passed endoscopically in Kumar 2006,
whilst it was passed at the bedside in Eatock 2005 and Singh 2012.
Confirmation of position of the NG tube was done by aspiration and
pH measurement or X-ray (Eatock 2005), or air test and aspiration
of gastric content (Singh 2012). Details of confirmation of the NG
tube were not available for Kumar 2006. The method used in
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feeding tube placement and confirmation of tube position were not
available from the two included trials available only as abstracts
(O'Keefe 2014; Moparty 2015). The position of the tube in the NJ
group also varied. O'Keefe 2014 defined NJ placement as the tube
placed 40 cm distal to the ligament of Treitz, whilst Kumar 2006
considered NJ placement as placement of the feeding tube in the
third part of duodenum. NJ tube was placed in the jejunum in
Eatock 2005 and Singh 2012.

All included trials reported mortality rates. Eatock 2005 did not
report information by group on organ failure, rate of infection,
surgical intervention, duration of tube feeding, or duration of
analgesic requirement. Kumar 2006 did not report on the duration
of tube feeding and duration of analgesic requirement aIer feeding
tube placement. Singh 2012 did not report on the complications
associated with the procedure or duration of analgesic requirement
aIer feeding tube placement. O'Keefe 2014 did not report on any
of the secondary outcomes of this review, whilst Moparty 2015
did not report on rate of infection, success and complications
associated with the procedure, complications associated with
feeds, days taken to achieve full nutrition requirement, duration

of tube feeding, analgesic requirement, and exacerbation of pain.
Only O'Keefe 2014 and Singh 2012 mentioned the source of funding.

Excluded studies

We excluded two studies identified as potentially eligible aIer
screening 402 records (see Characteristics of excluded studies).
Piciucchi 2010 was available as full text and compared NG with NJ
tube feeding in severe acute pancreatitis, but was not an RCT. Lou
2016 was available only as an abstract, and compared NJ with NG
tube feeding in a paediatric population, but did not specify whether
all participants had severe acute pancreatitis, and we could not
contact the authors to provide clarifications.

Risk of bias in included studies

The risk of bias in the included studies is shown in Figure 2 and
Figure 3. The detailed information provided in the three RCTs
available as full-text articles permitted the assessment of most of
'Risk of bias' domains. Information was available for three, Moparty
2015, and five, O'Keefe 2014, out of the eight domains for the
abstracts. We judged only one of the included studies as at low risk
of bias across all domains (Singh 2012).

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

Eatock 2005 and Kumar 2006 used computer-generated random
numbers, whilst Singh 2012 used block randomisation generated

by a statistician not involved in the study. Allocation was concealed
by using sequentially numbered, sealed, opaque envelopes in
Singh 2012. The method used to conceal allocation in Eatock 2005,
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Kumar 2006, O'Keefe 2014, and Moparty 2015 were not stated,
hence these trials were judged as at unclear risk of bias for this
domain.

Blinding

Due to the nature of interventions, blinding of participants and
personnel was not feasible in any of the trials. However, there was
suJicient information provided in the full-text reports of three trials
to conclude that the risk of performance bias was low (Eatock
2005; Kumar 2006; Singh 2012), whilst the abstracts in O'Keefe 2014
and Moparty 2015 were not detailed enough to assess the risk of
performance bias clearly.

For detection bias, we considered objective and subjective
outcomes separately. All the outcomes except for the exacerbation
of pain were objective in nature. The objective outcomes, including
mortality, were unlikely to have been aJected by bias even given
the open-label nature of the trials, and hence were judged to be
at low risk of bias. Singh 2012 had a measurable definition of
exacerbation of pain by using biochemical criteria, and the risk of
bias was considered low. O'Keefe 2014 did not report pain as an
outcome, hence there was low risk of bias. In the other trials, pain
was measured subjectively using visual analogue scores or was not
defined, hence the risk of bias was unclear.

Incomplete outcome data

Outcome data were available for all the participants in the trials by
Eatock 2005, Singh 2012, O'Keefe 2014, and Moparty 2015, hence
there was low risk of attrition bias. Data were missing for only one
participant in the trial by Kumar 2006, hence this trial was also
considered to be at low risk of attrition bias.

Selective reporting

Two trials had trials registration documents available (Singh 2012;
O'Keefe 2014), and whilst the former was retrospectively registered,
selective reporting was not apparent. The other three trials

reported the pre-stated outcomes documented in their methods
sections, and we did not discern issues related to reporting bias.

Other potential sources of bias

Singh 2012 and O'Keefe 2014 reported on the sources of funding,
and there was no discernable conflict of interest. The other three
trials did not report funding sources or declare conflict of interest
and were therefore judged as at unclear for other potential sources
of bias.

E8ects of interventions

See: Summary of findings for the main comparison Nasogastric
compared to nasojejunal tube feeding for severe acute pancreatitis

All five included studies reported on the primary outcome of
mortality (Summary of findings for the main comparison). Eight
of the 11 secondary outcomes were reported variably amongst
the included trials. Length of hospital stay, days to achieve full
nutritional requirement, and duration of analgesic requirements
were not reported accurately enough to permit meta-analysis.

Primary outcome

Mortality

Data for mortality were available from all five included trials.
There were 37 deaths in the 220 participants on NG feeds and NJ
feeds in the five trials. In Eatock 2005, mortality in the majority
was secondary to multi-organ failure, with only two of the 12
participants dying within the first week of the illness, and the
remainder of deaths occurring between two weeks to beyond six
weeks from presentation. In Singh 2012, mortality was again later in
the course and also secondary to multi-organ failure. O'Keefe 2014
reported two deaths resulting from progressive organ failure and
compartment syndrome. The point estimate for the pooled data
favoured NG feeding, but the 95% confidence interval (CI) did not
rule out random error (risk ratio (RR) 0.65, 95% CI 0.36 to 1.17; 5
RCTs, 220 participants; Analysis 1.1; Figure 4).

 

Figure 4.   Forest plot of comparison: 1 Nasogastric versus nasojejunal tube feeding, outcome: 1.1 Mortality.

 
Secondary outcomes

Organ failure (single or multiple)

Organ failure was reported in 87 of 145 participants in three studies
(Kumar 2006; Singh 2012; Moparty 2015). Moparty 2015 reported
only multi-organ failure, hence the number of events was relatively
low compared to the other two trials, which included both single

and multi-organ failure. Respiratory and renal failure were the most
commonly reported organ failure. Bleeding and gastrointestinal
failure were also reported, although less commonly. The pooled
estimates did not favour either method of enteral feeding in
preventing organ failure (RR 0.99, 95% CI 0.79 to 1.25; 3 RCTs, 145
participants; Analysis 1.2; Figure 5).
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Figure 5.   Forest plot of comparison: 1 Nasogastric versus nasojejunal tube feeding, outcome: 1.2 Organ failure
(single or multiple).

 
Rate of infection (local or systemic)

Data for infections were available from two trials (Kumar 2006;
Singh 2012), and both reported on the occurrence of culture-
positive infection from various body sites. Infection occurred in
36 out of 108 participants. Singh 2012 reported local pancreatic
infection in two participants on NG tubes and five participants on
NJ tubes. Kumar 2006 reported local infection in three participants
in each of the study groups. The pooled point estimate favoured NG
feeding, but the 95% CI were wide and did not exclude random error
(RR 0.76, 95% CI 0.44 to 1.30; 2 RCTs, 108 participants; Analysis 1.3).

Success rate of the procedure

Three trials reported the success rate in placement of NG and
NJ tubes (Eatock 2005; Kumar 2006; Singh 2012), none of which

reported any failure to place NG tubes. Singh 2012 also reported
no failures with NJ tube placement, but Eatock 2005 reported
failure to pass NJ tubes into the jejunum in two participants,
and one participant who was randomised to NJ feeding but did
not undergo the intervention was also considered to be a failure.
Kumar 2006 reported failure to place the NJ tube in the correct

location in one participant. There was significant heterogeneity (I2 =
66%), and random-eJects meta-analysis did not indicate that either
placement demonstrated appreciable advantages for procedural
success (RR 1.06, 95% CI 0.93 to 1.20; 3 RCTs, 159 participants;
Analysis 1.4; Figure 6).

 

Figure 6.   Forest plot of comparison: 1 Nasogastric versus nasojejunal tube feeding, outcome: 1.4 Success rate of the
procedure.

 
Complications associated with the procedure

Only two trials reported on procedural complications with enteral
nutrition (Eatock 2005; Kumar 2006). Kumar 2006 reported tube
displacement in one participant in each group. Eatock 2005
reported cardiorespiratory arrest in one participant during NJ tube
insertion. The participant was successfully resuscitated, and the NJ
tube was subsequently placed uneventfully. The pooled estimates
were inconclusive due to the small numbers of participants with
events (RR 0.52, 95% CI 0.07 to 3.74; 2 RCTs, 80 participants; Analysis
1.5).

Surgical intervention

Three trials reported on the need for surgical intervention among
study participants (Kumar 2006; Singh 2012; Moparty 2015). Overall,
13 of the 145 participants had surgical interventions. Kumar 2006

and Singh 2012 reported three and six participants undergoing
surgical management for infected pancreatic necrosis, respectively.
Four participants in Moparty 2015 had surgery, but the indications
for surgery were unclear. The pooled analysis again did not favour
either method of tube placement (RR 0.87, 95% CI 0.30 to 2.50; 3
RCTs, 145 participants; Analysis 1.6).

Requirement for parenteral nutrition

Three studies provided information on this outcome (Eatock 2005;
Kumar 2006; Singh 2012). In Eatock 2005, only one participant
on NJ feeds required parenteral nutrition, as he had duodenal
obstruction. Kumar 2006 used partial parenteral nutrition for six
participants on NG feeds and four participants on NJ feeds in the
initial phase of the study when enteral nutrition was insuJicient
to meet the calorie requirements. Singh 2012 reported that no
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participant in either group had to be withdrawn from enteral
feeds. Pooled data from the two trials with number of participants
requiring parenteral nutrition did not favour either method of
enteral feeding (RR 1.03, 95% CI 0.39 to 2.71; 2 RCTs, 80 participants;
Analysis 1.7) (Eatock 2005; Kumar 2006).

Complications associated with the feeds

Four trials reported on complications associated with feeds
(Eatock 2005; Kumar 2006; Singh 2012; Moparty 2015). Twenty-
four of the 195 participants had complications during enteral tube
feeding. Eatock 2005 reported the occurrence of diarrhoea in three
participants on NG tube feeds and one participant on NJ tube feeds.
One participant with NJ tube had bloating. These complications
were transient and managed with a temporary decrease in the
rate of infusion. In two participants with NG tube, loperamide had
to be used transiently for control of diarrhoea. Additionally, one
participant required repositioning of NJ tube warranting a repeat
endoscopy. Kumar 2006 reported the occurrence of diarrhoea in
three participants with NJ tube and four participants with NG tube.
One participant with NJ tube reported palpitations and sweating
aIer the feedings necessitating the removal of the feeding tube and
continuing oral feed from the fiIh day onwards. No participants
required withdrawal of tube feeding due to complications in this
trial. Singh 2012 reported transient diarrhoea (NJ tube: 3, NG
tube: 4) and bloating (1 in each group) in the study participants.
One participant had vomiting (NG tube) and one had refeeding
pain (NJ tube) in the trial by Moparty 2015. None of the studies
reported aspiration pneumonia in any of the study participants. On
pooled analysis, complications associated with feeding were not
significantly diJerent between the two enteral feeding arms (RR
1.11, 95% CI 0.53 to 2.32; 4 RCTs, 195 participants; Analysis 1.8).

Days taken to achieve full nutrition requirement

Kumar 2006 reported that all study participants reached the
daily calorie intake of 1800 kilocalories by seven days. They also
reported serial anthropometric (triceps fold thickness, body mass
index, and mid-upper arm circumference) and biochemical (serum
albumin and pre-albumin) parameters in both study groups. The
biochemical parameters showed a similar decline in both groups.
Singh 2012 achieved the required nutritional goal by day three.
O'Keefe 2014 defined feeding failure as the inability to provide >
10% of nutrient goal for a 48-hour period. This occurred in 6 of
the 11 participants in the NG group, who had to be switched to NJ
feeds. Overall, no data were appropriate for meta-analysis for this
outcome.

Duration of tube feeding

Moparty 2015 aimed at enteral semi-elemental feed for seven days
in both the NG and NJ groups, but the actual duration is not
mentioned in the results. Data were lacking from other trials, hence
it was not possible to perform meta-analysis for this outcome.

Duration of analgesic requirement a#er feeding tube placement

No data were available to perform meta-analysis for this outcome.

Exacerbation of pain

Four trials reported on exacerbation of pain following enteral tube
feeding (Eatock 2005; Kumar 2006; Singh 2012; Moparty 2015).
Thirteen of the 195 participants had exacerbation of pain. In three
trials (Eatock 2005; Kumar 2006; Singh 2012), commencement of

enteral feeds followed a protocol of gradually increasing the rate
and calorie intake over 24 to 72 hours. This information was not
available from the abstract of Moparty 2015. The pooled estimates
did not indicate that exacerbation of pain was significantly diJerent
aIer NG or NJ feeds (RR 0.85, 95% CI 0.31 to 2.29; 4 RCTs, 195
participants; Analysis 1.9).

Length of hospital stay

Two studies reported the average length of hospital stay with both
modes of enteral feeding (Eatock 2005; Kumar 2006), but Eatock
2005 reported data as medians with the range (suggesting that the
data were skewed), and Kumar 2006 reported means with standard
deviations, but these data were also not normally distributed.
Moparty 2015 reported the range for days of hospital stay but did
not provide a mean or median duration. The data from these trials
could not be synthesised and are presented individually in Table 1.

Subgroup analysis

Low risk of bias versus high risk of bias trials

None of the trials were at high risk of bias in the domains
of random sequence generation, allocation concealment, and
selective outcome reporting, hence this subgroup analysis was not
performed.

Early (≤ 48 hours of admission) versus delayed (> 48 hours a#er
admission) enteral nutrition

The results of subgroup analysis based on the time of initiation of
feed are shown in Table 2. There was no significant diJerence in the
primary and secondary outcomes in the subgroups between the NG
and NJ groups.

Randomised versus quasi-randomised trials

No quasi-randomised trials were included in the review.

Trials with (semi) elemental versus trials with polymeric diet

All trials used semi-elemental nutrition, hence subgroup analysis
was not required.

Trials with di,erent scoring systems of severe pancreatitis

All trials except Moparty 2015 (where details of severity assessment
were not mentioned) used multiple scoring systems to assess
severity, and the APACHE II score was used in all of them, hence
subgroup analysis based on diJerent scoring system was not
possible due to the overlapping methods of assessing severity.

Excluding trials where placement of tube in duodenum was
considered as NJ tube

The results of the subgroup analysis based on the position of NJ
tube are shown in Table 3. In one trial, placement of feeding tube
in third part of duodenum was considered as NJ tube (Kumar
2006), whilst the tube was placed in jejunum in three trials (Eatock
2005; Singh 2012; O'Keefe 2014). Moparty 2015 did not specify the
site of NJ tube placement. The pooled estimates of primary and
secondary outcomes in the trials with duodenal tube placement
were not significantly diJerent from the estimates in the overall
meta-analysis.
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Full text versus abstract

The results of the subgroup analysis on the type of publication
available are shown in Table 4. The outcome of this subgroup
analysis was similar to the overall meta-analysis.

Sensitivity analysis

Restricting the analysis by excluding quasi-randomised studies

No quasi-randomised trials were included in the review, hence
sensitivity analysis was not required.

Restricting the analysis by excluding trials using Ranson's and
Glasgow score for severity assessment

As trials used multiple scoring systems for assessing severity, this
analysis could not be done.

Restricting the analysis by excluding trials available only as
abstracts

This did not aJect the results (Table 4).

D I S C U S S I O N

Summary of main results

The pooled data from the five trials in this review revealed that
mortality did not diJer significantly in adults with severe acute
pancreatitis given enteral nutrition via NG tubes or NJ tubes (very
low-certainty evidence). Our confidence in the eJect estimates for
mortality was reduced because of very serious imprecision due
to the small number of participants and events, and indirectness
due to the exclusion criteria and procedures used in the trials
(Summary of findings for the main comparison). The very low-
certainty evidence implies that we are currently unable to state
unequivocally that either method of tube placement for enteral
feeds in people with severe acute pancreatitis oJers any advantage
in reducing mortality.

As with the primary outcome of mortality, there was no evidence of
eJect with NG or NJ feeds in people with severe acute pancreatitis
on any of the secondary outcome measures reported. The success
rate and complications of the procedure were similar, although
one may have anticipated that NJ tube placement would be
associated with lower success rates and more complications due to
the nature of the procedure. The rates of organ failure, infection,
and exacerbation of pain were also similar in the two groups.
There was no significant diJerence in the requirement of surgical
intervention, but this was reported in only three of the five
included RCTs. We also rated the certainty of evidence for all the
secondary outcomes as very low due to very serious imprecision
and indirectness (Summary of findings for the main comparison).

Overall completeness and applicability of evidence

Completeness

We found only five trials comparing the eJicacy and safety of
NG versus NJ tube placements. Five additional trials in the
Chinese language, identified by bibliography searching, could not
be included in this review because their abstracts or full-text reports
were not available. The total number of participants included
in the meta-analysis was only 220, which was insuJicient to
yield definitive results. Whilst all the included studies provided
data on mortality, many of the secondary outcomes, including

the duration of tube feeding, duration of analgesic requirement
aIer feeding tube placement, and days taken to achieve full
nutritional requirement, could not be pooled due to insuJicient
or inappropriate data. For secondary outcomes where data were
available, only two to four trials provided data for inclusion in meta-
analyses.

Applicability

Whilst the trials diJered in the severity criteria used, the majority
of participants would also fulfil severity criteria using the revised
Atlanta criteria (Banks 2012). However, three of the included studies
excluded participants with acute pancreatitis who presented in
shock, limiting the applicability of the results of this review (Kumar
2006; Singh 2012; Moparty 2015). The other limitations to the
applicability of the results of this review include the placement
of tubes into the third part of duodenum and beyond being
considered as NJ placement in Kumar 2006; and the longer duration
than is currently the norm between the onset of symptoms and
hospitalisations and commencing of feeding in Kumar 2006 and
Singh 2012.

Quality of the evidence

The overall certainty of the evidence was very low for all outcomes.
We did not downgrade the certainty of the evidence for any of
the outcomes for risk of bias, inconsistency, or publication bias.
However, we downgraded the certainty of the evidence for all
outcomes by two levels each for very serious imprecision and
indirectness (Summary of findings for the main comparison).

Potential biases in the review process

We followed standard methods expected by Cochrane in the
conduct of this review. We were unable to include the data from
five trials conducted in China that were identified only from the
bibliography of a systematic review, Guo 2016, and which were not
available in full text, or even as abstracts. From the brief description
of these trials in Guo 2016, it is unclear if four of the five studies
are RCTs. Moreover, the conclusions of Guo 2016 and our review are
similar, which suggests that their exclusion in data synthesis herein
did not bias our conclusions. These five studies (Studies awaiting
classification) currently await assessment for inclusion in updates
of this review.

Agreements and disagreements with other studies or
reviews

We identified seven other systematic reviews comparing early
enteral nutrition via NG and NJ tubes in people with acute
pancreatitis (Jiang 2007; Petrov 2008; Chang 2013; Feng 2013;
Nally 2014; Guo 2016; Zhu 2016). The reviews diJered from one
other, and with this review, in many aspects of their conduct
and reporting, such as the inclusion of non-randomised trials
and of trials comparing NG versus total parenteral nutrition; the
databases searched and language restrictions used; their 'Risk
of bias' assessments; transparent reporting of methods; and the
outcomes assessed. Moreover, none of these reviews assessed the
overall certainty of evidence using the GRADE approach. Two of the
five RCTs included in our review, O'Keefe 2014; Moparty 2015, were
not included in any of the seven systematic reviews. We excluded
Piciucchi 2010 since it was not an RCT, but Nally 2014 and Guo 2016
did not. Of the five studies awaiting classification in our review that
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were included in Guo 2016, one of them, Du 2015, was also included
in Zhu 2016.

In spite of these diJerences, mortality was an outcome in all of
these reviews and was no diJerent between NG and NJ feeding
groups. There was also little or no diJerence between NG and NJ
feeding groups in meta-analyses in the systematic reviews that
reported on our secondary outcomes. The conclusions in some of
these reviews imply that enteral feeding via NG tubes is as safe
and eJective as enteral feeding via NJ tubes, or even preferable
(Feng 2013; Guo 2016; Zhu 2016), although the authors of these
reviews acknowledged the need for further research to confirm this
impression. However, the lack of statistically significant diJerences
in the eJect estimates between NG and NJ feeding does not imply
equivalence in eJicacy or safety since none of the trials (except
Singh 2012) were designed to test equivalence, and the optimal
information size was far from adequate in terms of the number of
events or the number of participants for all the outcomes where
meta-analysis was performed in our review, or in the other seven
reviews. Even in Singh 2012, the sample size to determine non-
inferiority for the primary outcome of infectious complications
cannot be extrapolated for the other outcomes and also was not
achieved for the primary outcome. The very low certainty of the
evidence for all outcomes in our review, derived using GRADE,
reiterates the need for further evidence to confirm the comparative
eJicacy and safety of enteral feeding with NG and NJ tubes.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Early introduction of enteral feeding has been recommended in
individuals with severe acute pancreatitis. Based on the current
meta-analysis, there is insuJicient evidence to conclude that
there is superiority, inferiority, or equivalence between nasogastric
(NG) and nasojejunal (NJ) tube feeding in individuals with severe
acute pancreatitis. Current guidelines recommend that enteral
nutrition in acute pancreatitis may be administered via either
the nasojejunal or nasogastric route (IAP/APA Acute Pancreatitis
Guidelines 2013).

However, there are situations where NG feeding may not be
suitable, such as in patients with vomiting, gastroparesis, or gastric
outlet/duodenal obstruction. NJ tube feeding could be an option
for such patients provided the tube can be passed into jejunum.
Parenteral nutrition may still have a role in situations where
tube feeding is not feasible due to technical reasons or motility
disturbance (ileus) or when calorie requirement cannot be met by
enteral feeding.

Implications for research

Larger randomised controlled trials are required to provide
more credible evidence and to help in establishing appropriate
guidelines for the method of enteral tube feeding in severe
acute pancreatitis. The protocols of these trials should be
designed in accordance with the SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) Statement (Chan
2013), and reported in accordance with the CONSORT Statement
(Schulz 2010). The study should ideally include all patients with
severe acute pancreatitis including those in shock; although
endoscopic placement of NJ tube may be challenging in this group,
this is a clinically relevant outcome to be reported. Trials should
also investigate the impact of enteral nutrition on nutritional status
and the duration of tube feeding. Even large observational studies
may provide some insight into safety, feasibility, complications,
and outcome of enteral nutrition via NG or NJ tube in these
individuals.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised, parallel-group, open-label, 2-armed, active-controlled trial

Setting: Tertiary care hospital

Trial duration: October 1997 to July 2000

Participants Number randomised: 27 (NG), 23 (NJ)
Number analysed: 27 (NG), 23 (NJ)
Age: NG feed: 63 years (47 to 74), NJ feed: 58 years (48 to 64)
Gender (M/F): NG feed: 14/13, NJ feed: 13/10

Inclusion criteria: Patients with severe acute pancreatitis

Definition of pancreatitis: Abdominal pain and serum amylase >= 3 times the upper limit of reference
range

Scale of severity used: Glasgow score >= 3, APACHE II >= 6, CRP > 150 mg/L

Exclusion criteria:

• Patients < 18 years of age

• Pregnant females

Interventions Intervention: NG feed (N = 27), tube in stomach
Control: NJ feed (N = 22), tube in proximal jejunum

Feeding starts - hours form onset of pain: 72 (NG), 72 (NJ)

Interval to full rate of feed - hours after feeding commenced: 36 (NG), 36 (NJ)

Type of feed used: low-fat semi-elemental

Method of insertion: bedside (NG), endoscopic (NJ)

Confirmation of correct position: aspiration and pH measurement or X- ray (NG), endoscopy (NJ)

Endoscopy treatment: ES (endoscopic sphincterotomy) in 7 NG and 9 NJ

Surgical treatment: not reported

Treatment supervised: yes

Outcomes Outcomes sought and reported

• Mortality

• Success rate of the procedure - tube placed in stomach (NG), tube placed in jejunum (NJ)

Eatock 2005 
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• Complications associated with the procedure

• Complication associated with the feeds

• Interval to full rate - hours after feeding commenced

• Requirement for parenteral nutrition

• Exacerbation of pain (visual analogue score for pain)

• Length of hospital stay

Outcomes sought but not reported

• Organ failure (single or multiple)

• Rate of infection (local or systemic)

• Surgical intervention

• Duration of tube feeding

• Duration of analgesic requirement after feeding tube placement

Outcomes not sought but reported

• ICU stay

• Ventilatory support

• Tolerability of feeding

• Serial APACHE II score, CRP

Notes Country: Scotland

Funding source: Not reported

Conflicts of interest: Not reported

1 randomised participant in NJ group was subsequent discovery of an incorrect diagnosis of acute pan-
creatitis.

Feeding tube could not be passed into jejunum in 2 participants in the NJ group; they received NG feed
but were analysed as ITT (NJ group).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from report, "Randomization was by computerized random number
generation"

Allocation concealment
(selection bias)

Unclear risk Quote from report, "... sequence was implemented using numbered contain-
ers."

Comment: It is unclear from the report if the containers were opaque and se-
quentially numbered.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from report, "... No blinding of participants or investigators was at-
tempted."

Comment: This was an open-label study, but there were no differences in co-
interventions between groups.

Blinding of outcome as-
sessment (detection bias) 
Objective outcomes

Low risk Although this was an open-label study, objective outcomes were unlikely to
have been affected by detection bias.

Blinding of outcome as-
sessment (detection bias) 

Unclear risk This was an open-label study, and the detection of pain using the VAS could
potentially have been affected by knowledge of the intervention.

Eatock 2005  (Continued)
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Subjective outcomes
(pain)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome data were available for all participants, and analysis was by inten-
tion-to-treat.

Selective reporting (re-
porting bias)

Low risk The trial was not prospectively registered, and no study protocol was avail-
able, but the pre-stated outcomes in the methods were reported.

Other bias Unclear risk Source of funding and conflicts of interest were not mentioned.

Eatock 2005  (Continued)

 
 

Methods Randomised, parallel-group, open-label, 2-armed, active-controlled trial

Settings: Tertiary care hospital
Duration of trial: September 2002 to December 2003

Participants Number randomised: 30 participants (NG 16, NJ 14)
Number analysed: 30 participants (NG 16, NJ 14)
Age: NG feed 43 + 12.76 years, NJ feed 35.5 + 12.53 years
Gender (M/F): NG feed (14/2), NJ feed (11/3)

Inclusion criteria: Consecutive patients with diagnosis of severe acute pancreatitis

Definition of pancreatitis: Not given

Scale of severity used: Atlanta criteria (organ failure), APACHE ≥ 8, CTSI > 7

Exclusion criteria:

• Symptoms > 4 weeks before hospitalisation

• Already on oral feeds at presentation

• Acute exacerbation of chronic pancreatitis

• Presence of shock (SBP < 90 mmHg at the time of randomisation)

Interventions Intervention: NG feed (N = 16), tube in stomach
Control: NJ feed (N = 14), tube in third part of duodenum

Days after admission the feeding was initiated: 48 hours

Days after admission the adequate calorie intake was achieved: by 7 days in all

Type of feed used: semi-elemental

Method of insertion: endoscopic (NG), endoscopic (NJ)

Surgical treatment: NG feed (1); NJ feed (2)

Partial parenteral nutrition: NG feed (6); NJ feed (4)

Outcomes Outcomes sought and reported

• Mortality

• Length of hospital stay

• Organ failure (single or multiple)

• Rate of infections (local or systemic)

• Success rate of the procedure - tube in stomach (NG), tube in third part of duodenum (NJ)

Kumar 2006 
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• Complications associated with the procedure - bleeding, perforation, sinusitis

• Surgical intervention

• Complications associated with the feeds - aspiration, diarrhoea

• Days taken to achieve full nutrition requirement after tube placement - adequate caloric intake, pos-
itive nitrogen balance

• Requirement for parenteral nutrition

• Exacerbation of pain

Outcomes sought but not reported

• Duration of tube feeding

• Duration of analgesic requirement after feeding tube placement

Outcomes not sought but reported

• Serial anthropometric measurement (triceps fold thickness, body mass index, and mid-upper arm
circumference)

• Biochemical (serum albumin and pre-albumin) nutritional parameters

Notes Country: India

Funding source: Not reported

Conflicts of interest: Not reported

31 participants were randomised, but only 30 participants are shown in the tables; it may be that the
participant for whom NJ placement was unsuccessful was excluded.

Exclusion before randomisation: 4 died within 24 hours of admission; 5 were in shock; 5 were on oral
feed; 3 had duration of illness greater than 4 weeks

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from report, "patients were randomly allocated to NG or NJ feeding by
computer-generated random numbers"

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk This was an open-label study as blinding is impractical. There was no evidence
of differences in the care and management of patients in the two groups.

Blinding of outcome as-
sessment (detection bias) 
Objective outcomes

Low risk Quote from report, "In this study it was not
possible to mask the observer measuring the outcome..."

Comment: This was an open-label study, but the objective outcomes reported
are unlikely to have been affected by detection bias.

Blinding of outcome as-
sessment (detection bias) 
Subjective outcomes
(pain)

Unclear risk This was an open-label study, and the recurrence of pain could potentially
have been affected by knowledge of the intervention.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outomes were available for 30 of 31 participants randomised.

Kumar 2006  (Continued)
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Selective reporting (re-
porting bias)

Low risk The trial was not prospectively registered, and no study protocol was avail-
able, but the pre-stated outcomes in the methods were reported.

Other bias Unclear risk Source of funding and conflict of interest are not mentioned.

Kumar 2006  (Continued)

 
 

Methods Randomised, parallel-group, open-label, 2-armed, active-controlled trial

Settings: Hospital
Duration of trial: August 2013 to July 2015

Participants Number randomised: 37 (NG 17, NJ 20)
Number analysed: 37
Age (median, years): Not reported
Gender (M/F): Not reported

Inclusion criteria: All patients with severe acute pancreatitis

Definition of pancreatitis: Not reported

Scale of severity used: Not reported

Exclusion criteria:

• Patients already on oral feeds

• Delayed presentation > 4 weeks

• Patients in shock

• Patients with acute exacerbation of chronic pancreatitis

Interventions Intervention: NG feed (N = 17)
Control: NJ feed (N = 20)

Days after admission the feeding was initiated: not reported

Days between disease onset and initiation of feeding: not reported

Type of feed used: semi-elemental

Method of insertion: not reported

Confirmation of correct position: not reported

Surgical treatment: 1 in NG group and 3 in NJ group

Outcomes Outcomes sought and reported

• Mortality

• Multi-organ failure

• Surgery

• Exacerbation of pain

• Complications associated with the feeds - aspiration, diarrhoea, etc.

• Length of hospital stay

Outcomes sought but not reported

• Rate of infection (local or systemic)

• Success rate of the procedure (tube placed in the desired position)

Moparty 2015 
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• Complications associated with the procedure - bleeding, perforation, sinusitis, etc.

• Requirement for parenteral nutrition

• Days taken to achieve full nutrition requirement - adequate caloric intake, positive nitrogen balance,
etc.

• Duration of tube feeding

• Duration of analgesic requirement after feeding tube placement

Outcomes not sought but reported

• ICU stay

• Ventilatory support

• Vomiting

• Acute fluid collection

• Duration of tube feeding

Notes Country: India

Funding source: Not reported

Conflicts of interest: Not reported

The information is from the abstract only. We contacted author but received no reply.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of random sequence generation is not stated.

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment is not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk The abstract does not comment on blinding of participants, and data insuffi-
cient to assess the risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
Objective outcomes

Low risk The abstract does not comment on blinding of outcome assessment; however,
the objective outcomes reported are unlikely to have been affected by detec-
tion bias.

Blinding of outcome as-
sessment (detection bias) 
Subjective outcomes
(pain)

Unclear risk The abstract does not comment on blinding of outcome assessment; however,
the reporting of pain could be associated with detection bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome data were available for all participants, and the risk of attrition bias
was considered to be low.

Selective reporting (re-
porting bias)

Low risk The trial was not prospectively registered, and no study protocol was avail-
able. However, the study endpoints were reported in the abstract in detail, and
this does not indicate selective reporting.

Other bias Unclear risk Source of funding and conflict of interest are not mentioned.

Moparty 2015  (Continued)
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Methods Multicentre, randomised, parallel-group, open-label, 2-armed, active-controlled trial (abstract)

Settings: Hospital, multicentre
Duration of trial: Over 5 years

Participants Number randomised: 26 (NG 12, NJ 14)
Number analysed: 25 (NG 11, NJ 14)
Age (median, years): NG feed: 52.9 (IQR 35.4) years, NJ feed: 57 (IQR 25.8) years
Gender (M/F): Not reported

Inclusion criteria: All patients with first episode of SAP; age over 18 years

Definition of pancreatitis: Typical history of abdominal pain for over 24 hours with > 3x increase in
serum amylase or lipase

Scale of severity used: Severe AP was defined by at least 1 of the following criteria:

• Multiple organ failure resistant to early aggressive intravenous fluid resuscitation as defined by a Mar-
shall score of > 2

• Persistent systemic inflammatory response with 2 or more features of:
◦ temperature > 38 °C or < 36 °C;

◦ HR > 90 BPM;

◦ RR > 20/min;

◦ WBC count > 12,000;

◦ pCO2 < 32 mmHg, documented at least twice over a period of > 24 hours.

• Pancreatic necrosis > 30%

• CTSI > 8

• APACHE II score > 8

• Ranson's score > 3

Exclusion criteria:

• Inability to absorb enteral nutrients resulting in chronic intestinal failure and need for IV feeding, such
as short bowel, malabsorption disorders such as celiac or intestinal proliferative disorders, chronic
obstruction and pseudo-obstruction

• Time elapsed since commencement of acute pancreatitis symptoms > 10 days

• Any form of artificial feeding since commencement of acute pancreatitis symptoms

• Patients with chronic pancreatitis and pancreatic insufficiency requiring pancreatic enzyme supple-
ments, based on clinical history and specific investigations such as by ERCP, MRCP, or CT scanning

• Pre-existing chronic renal insufficiency requiring haemodialysis or peritoneal dialysis

• Pre-existing end-stage liver disease with ascites, coagulopathy and encephalopathy, supported by
biopsy, and/or radiological imaging and endoscopy (portal hypertension, varices and gastropathy)

• Chronic immunodeficiency states such as AIDS defined by CD-4 count < 50, and immunoglobulin de-
ficiencies

• Pancreatic cancer proven by biopsy, and any other form of cancer with life expectancy < 6 months

• Current somatostatin or corticosteroid therapy

• Contraindication to using the nose for enteral tube insertion

• Severe traumatic brain injury with ICP > 20 mmHg despite treatment

• Previous completion or withdrawal from this study

Interventions Intervention: NG feed (N = 11), tube in stomach
Control: NJ feed (N = 14), tube 40 cm past ligament of Treitz

Days after admission the feeding was initiated: not reported

Feeding was started at 25 cm3/h for the first 24 h, then increased with tolerance to 50 cm3/h for 24 h,
then up to the required goal; a semi-elemental formula was used.

O'Keefe 2014 
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Days between disease onset and initiation of feeding: less than 10 days

Type of feed used: semi-elemental

Method of insertion: not reported

Confirmation of correct position: not reported

Surgical treatment: not reported

Outcomes Outcomes sought and reported

• Mortality

Outcomes sought but not reported

• Organ failure (single or multiple)

• Rate of infection (local or systemic)

• Success rate of the procedure (tube placed in the desired position)

• Complications associated with the procedure - bleeding, perforation, sinusitis, etc.

• Surgical intervention

• Requirment for parenteral nutrition

• Complications associated with the feeds - aspiration, diarrhoea, etc.

• Days taken to achieve full nutrition requirement - adequate caloric intake, positive nitrogen balance,
etc.

• Duration of tube feeding

• Duration of analgesic requirement after feeding tube placement

• Exacerbation of pain

• Length of hospital stay

Outcomes not sought but reported

• 'Feeding failure' defined as failure to achieve a feeding rate of > 10% of goal for a 48-hour period

• Feeding tolerance (nitrogen balance, stool volume, incidence of nausea, incidence of nausea and
vomiting) to demonstrate better tolerance for participants undergoing NJ feeding than those under-
going NG feeding

• Feeding success as determined by the quantity of nutrition delivered and the number of interruptions
due to intolerance, and how the 2 forms of feeding influence disease outcome as measured by dura-
tion of ICU and hospital stay

• Serious adverse events

Notes Country: USA (Birmingham, Alabama; Gainesville, Florida; Indianapolis, Indiana; Pittsburgh, Pennsyl-
vania)

Funding source: Primary - University of Pittsburgh; secondary - National Institute of Diabetes and Di-
gestive and Kidney Diseases

Conflicts of interest: None detected

The information is from the abstract and the ClinicalTrials.gov record. Authors were contacted but did
not consent to share further data currently.

Prospectively registered: NCT00580749

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The study title mentions "randomized, multicenter, clinical trial", but the
method of random sequence generation is not stated.

O'Keefe 2014  (Continued)
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Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment is not stated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk The abstract does not comment on blinding of participants, and data are in-
sufficient to assess the risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
Objective outcomes

Low risk The abstract does not comment on blinding of outcome assessment; however,
the objective outcomes reported are unlikely to have been affected by detec-
tion bias.

Blinding of outcome as-
sessment (detection bias) 
Subjective outcomes
(pain)

Low risk Pain is not reported as an outcome in the abstract.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The outcome data were available for all the participants, and the risk of attri-
tion bias was considered to be low.

Selective reporting (re-
porting bias)

Low risk This trial was prospectively registered, and selective reporting was not detect-
ed.

Other bias Low risk The funding source is mentioned, and conflicts of interest were not apparent.

O'Keefe 2014  (Continued)

 
 

Methods Randomised, parallel-group, open-label, 2-armed, non-inferiority, active-controlled trial

Settings: Hospital in India
Duration of trial: January 2005 to December 2007

Participants Number randomised: 78 (NG 39, NJ 39)
Number analysed: 78 (NG 39, NJ 39)
Age: NG feed: 39.1 ± 16.7 years, NJ feed: 39.7 ± 12.3 years
Gender (M/F): NG feed: 28/11, NJ feed: 25/14

Inclusion criteria: All patients with SAP admitted within 7 days of onset of pain were included

Definition of pancreatitis: Diagnosis was based on clinical features, raised amylase levels (3 times the
reference), and evidence of acute pancreatitis on imaging studies, namely, ultrasonography and/or
contrast enhanced computed tomographic scan of the abdomen

Scale of severity used: Severe AP was defined by at least 1 of the following criteria:

• presence of 1 or more organ failure as defined by the Atlanta classification;

• APACHE II score of 8 or higher;

• CTSI greater than 7.

Scale of severity used: Standard criteria for diagnosis APACHE, CTSI, or Atlanta (organ failure)

Exclusion criteria:

• Patient already on oral feeds at the time of presentation

• Patients in shock (i.e. systolic blood pressure < 90 mmHg at the time of randomisation)

• Unwilling to give consent to participate in the study

Singh 2012 
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Interventions Intervention: NG feed (N = 39), tube placed in stomach
Control: NJ feed (N = 39), tube placed in jejunum beyond ligament of Treitz

Days after admission the feeding was initiated: attempted to start feeding after 48 hours of admission

Days after admission the adequate calorie intake was achieved: all participants achieved nutrient re-
quirement within 3 days from the start of feeding

Days between disease onset and initiation of feeding: 10 (4 to 23, NG tube); 11 (3 to 48, NJ tube)

Type of feed used: semi-elemental

Method of insertion: bedside for NG feeding; endoscopic guidance for NJ feeding

Confirmation of correct position: air test and aspiration of gastric content (NG tube); radiologically (NJ
tube)

Surgical treatment: NG feed (4), NJ feed (2)

Outcomes Outcomes sought and reported

• Mortality

• Organ failure (single or multiple) - "defined according to Atlanta classification. Presence of shock (sys-
tolic blood pressure < 90 mm Hg), pulmonary insufficiency (Po2 ≤ 60 mm Hg), renal failure (serum cre-

atinine ≥ 2 mg/dl), or gastrointestinal bleeding (> 500 ml/24 hour)"

• Rate of infections (local or systemic), local infection diagnosed when organism noted on Gram stain
or culture of necrotic pancreatic tissue

• Success rate of the procedure (tube placed in the desired position)

• Surgical intervention

• Complications associated with the feeds - aspiration, diarrhoea, etc.

• Exacerbation of pain - defined as "occurrence of pain requiring stopping of feeds and associated with
increase in serum amylase at least twice the previous value"

• Length of hospital stay

Outcomes sought but not reported

• Complications associated with the procedure - bleeding, perforation, sinusitis, etc.

• Requirment for parenteral nutrition

• Days taken to achieve full nutrition requirement - adequate caloric intake, positive nitrogen balance,
etc.

• Duration of tube feeding

• Duration of analgesic requirement after feeding tube placement

Outcomes not sought but reported

• Days taken to achieve full nutrition requirement

• Duration of tube feeding

• Reported intestinal permeability

Notes Country: India

Funding: ICMR, New Delhi

Conflicts of interest: None

Retrospectively registered: CTRI/2009/091/000948

Risk of bias

Bias Authors' judgement Support for judgement

Singh 2012  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Quote from report, "Randomization was done by a random number sequence
generated by a statistician not associated with the conduct of the study. Block
randomization with variable block size was used to generate random num-
bers"

Allocation concealment
(selection bias)

Low risk Quote from report, "The method of allocation concealment was the sequen-
tially numbered, sealed, opaque envelopes technique."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk This was an open-label study as blinding is impractical. There is no evidence of
differences in the care and management of patients in the two groups.

Blinding of outcome as-
sessment (detection bias) 
Objective outcomes

Low risk Quote from report, "It was not possible to blind the present study because of
the nature of the treatment arms. A statistician (blinded to the route of feed-
ing) performed the statistical analyses on the outcome measures"

Blinding of outcome as-
sessment (detection bias) 
Subjective outcomes
(pain)

Low risk This was an open-label study, and the reporting of pain could potentially have
been affected by knowledge of the intervention. However, in this study pain
had to be accompanied by an increase in serum amylase to fulfil the study def-
inition of pain exacerbation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised participants were included in the final analysis.

Selective reporting (re-
porting bias)

Low risk The trial was retrospectively registered at Clinical Trial Registry - India. The
prespecified outcomes in the methods were reported in the results.

Other bias Low risk Authors received funding from ICMR, which was not associated with the con-
duct of the study or data analysis. The authors reported no conflict of interest.

Singh 2012  (Continued)

APACHE: acute physiology and chronic health evaluation
BPM: beat per minute
CRP: c reactive protein
CT: computed tomography
CTSI: computed tomography severity index
ERCP: endoscopic retrograde cholangiopancreatography
ES: endoscopic sphincterotomy
HR: heart rate
ICP: intracranial pressure
ICU: intensive care unit
IQR: interquartile range
ITT: intention to treat
MRCP: magnetic resonance cholangiopancreatography
NG: nasogastric
NJ: nasojejunal
pCO2: partial pressure of carbon dioxide

RR: respiratory rate
SBP: systolic blood pressure
VAS: visual analogue scale
WBC: white blood cell
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Study Reason for exclusion

Lou 2016 Authors did not specify whether all participants had severe acute pancreatitis. The results were
available only as a conference abstract, and we were unable to contact the author for further infor-
mation.

Piciucchi 2010 Not a randomised controlled trial

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Randomised controlled trial

Participants Individuals with severe acute pancreatitis

Interventions NG or NJ feeding

Outcomes Infectious complication, aspiration pneumonia, exacerbation of pain, diarrhoea, achievement of
energy balance

Notes The data from this study are not available as abstract or full text. The information above has been
taken from the meta-analysis by Guo (Guo 2016).

Du 2015 

 
 

Methods Randomised controlled trial

Participants Individuals with severe acute pancreatitis

Interventions NG or NJ feeding

Outcomes Mortality, exacerbation of pain, intolerance of feeding

Notes The data from this study are not available as abstract or full text. The information above has been
taken from the meta-analysis by Guo (Guo 2016).

Jiang 2011 

 
 

Methods Randomised controlled trial

Participants Individuals with severe acute pancreatitis

Interventions NG or NJ feeding

Outcomes Mortality, infectious complications, aspiration pneumonia, exacerbation of pain, diarrhoea

Notes The data from this study are not available as abstract or full text. The information above has been
taken from the meta-analysis by Guo (Guo 2016).

Luo 2015 
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Methods Randomised controlled trial

Participants Individuals with severe acute pancreatitis

Interventions NG or NJ feeding

Outcomes Infectious complication, aspiration pneumonia, diarrhoea, tube conversion to surgery

Notes The data from this study are not available as abstract or full text. The information above has been
taken from the meta-analysis by Guo (Guo 2016).
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Methods Randomised controlled trial

Participants Individuals with severe acute pancreatitis

Interventions NG or NJ feeding

Outcomes Infectious complication

Notes The data from this study are not available as abstract or full text. The information above has been
taken from the meta-analysis by Guo (Guo 2016).
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NG: nasogastric
NJ: nasojejunal
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Nasogastric versus nasojejunal tube feeding

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mortality 5 220 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.36, 1.17]

2 Organ failure (single or multi-
ple)

3 145 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.79, 1.25]

3 Rate of infection (local or sys-
temic)

2 108 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.44, 1.30]

4 Success rate of the procedure 3 159 Risk Ratio (M-H, Random, 95%
CI)

1.06 [0.93, 1.20]

5 Complications associated with
the procedure

2 80 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.07, 3.74]

6 Surgical intervention 3 145 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.30, 2.50]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7 Requirement for parenteral nu-
trition

2 80 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.39, 2.71]

8 Complications associated with
the feeds

4 195 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.53, 2.32]

9 Exacerbation of pain 4 195 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.31, 2.29]

 
 

Analysis 1.1.   Comparison 1 Nasogastric versus nasojejunal tube feeding, Outcome 1 Mortality.

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Eatock 2005 5/27 7/23 33.03% 0.61[0.22,1.66]

Kumar 2006 5/16 4/14 18.64% 1.09[0.36,3.29]

Moparty 2015 1/17 2/20 8.03% 0.59[0.06,5.94]

O'Keefe 2014 0/11 2/14 9.71% 0.25[0.01,4.73]

Singh 2012 4/39 7/39 30.59% 0.57[0.18,1.8]

   

Total (95% CI) 110 110 100% 0.65[0.36,1.17]

Total events: 15 (Nasogastric), 22 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=1.33, df=4(P=0.86); I2=0%  

Test for overall effect: Z=1.43(P=0.15)  

Favours nasogastric 1000.01 100.1 1 Favours nasojejunal

 
 

Analysis 1.2.   Comparison 1 Nasogastric versus nasojejunal
tube feeding, Outcome 2 Organ failure (single or multiple).

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kumar 2006 15/16 11/14 26.98% 1.19[0.88,1.61]

Moparty 2015 3/17 3/20 6.34% 1.18[0.27,5.09]

Singh 2012 26/39 29/39 66.68% 0.9[0.67,1.2]

   

Total (95% CI) 72 73 100% 0.99[0.79,1.25]

Total events: 44 (Nasogastric), 43 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=1.95, df=2(P=0.38); I2=0%  

Test for overall effect: Z=0.05(P=0.96)  

Favours nasogastric 1000.01 100.1 1 Favours nasojejunal
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Analysis 1.3.   Comparison 1 Nasogastric versus nasojejunal
tube feeding, Outcome 3 Rate of infection (local or systemic).

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kumar 2006 7/16 6/14 31.37% 1.02[0.45,2.32]

Singh 2012 9/39 14/39 68.63% 0.64[0.32,1.31]

   

Total (95% CI) 55 53 100% 0.76[0.44,1.3]

Total events: 16 (Nasogastric), 20 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=0.71, df=1(P=0.4); I2=0%  

Test for overall effect: Z=0.99(P=0.32)  

Favours Nasogastric 1000.01 100.1 1 Favours Nasojejunal

 
 

Analysis 1.4.   Comparison 1 Nasogastric versus nasojejunal tube feeding, Outcome 4 Success rate of the procedure.

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Eatock 2005 27/27 20/23 26.64% 1.15[0.97,1.37]

Kumar 2006 16/16 14/15 25.86% 1.07[0.9,1.28]

Singh 2012 39/39 39/39 47.5% 1[0.95,1.05]

   

Total (95% CI) 82 77 100% 1.06[0.93,1.2]

Total events: 82 (Nasogastric), 73 (Nasojejunal)  

Heterogeneity: Tau2=0.01; Chi2=5.8, df=2(P=0.05); I2=65.53%  

Test for overall effect: Z=0.84(P=0.4)  

Favours nasojejunal 111 Favours nasogastric

 
 

Analysis 1.5.   Comparison 1 Nasogastric versus nasojejunal tube
feeding, Outcome 5 Complications associated with the procedure.

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Eatock 2005 0/27 1/23 60.23% 0.29[0.01,6.69]

Kumar 2006 1/16 1/14 39.77% 0.88[0.06,12.73]

   

Total (95% CI) 43 37 100% 0.52[0.07,3.74]

Total events: 1 (Nasogastric), 2 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=0.28, df=1(P=0.59); I2=0%  

Test for overall effect: Z=0.65(P=0.52)  

Favours Nasogastric 1000.01 100.1 1 Favours Nasojejunal

 
 

Analysis 1.6.   Comparison 1 Nasogastric versus nasojejunal tube feeding, Outcome 6 Surgical intervention.

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Kumar 2006 1/16 2/14 30.96% 0.44[0.04,4.32]

Favours Nasogastric 1000.01 100.1 1 Favours Nasojejunal

Nasogastric versus nasojejunal tube feeding for severe acute pancreatitis (Review)
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Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Moparty 2015 1/17 3/20 40.01% 0.39[0.04,3.43]

Singh 2012 4/39 2/39 29.03% 2[0.39,10.29]

   

Total (95% CI) 72 73 100% 0.87[0.3,2.5]

Total events: 6 (Nasogastric), 7 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=1.86, df=2(P=0.4); I2=0%  

Test for overall effect: Z=0.25(P=0.8)  

Favours Nasogastric 1000.01 100.1 1 Favours Nasojejunal

 
 

Analysis 1.7.   Comparison 1 Nasogastric versus nasojejunal
tube feeding, Outcome 7 Requirement for parenteral nutrition.

Study or subgroup Nasogas-
tric tube

Nasojeju-
nal tube

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Eatock 2005 0/27 1/23 27.46% 0.29[0.01,6.69]

Kumar 2006 6/16 4/14 72.54% 1.31[0.46,3.72]

   

Total (95% CI) 43 37 100% 1.03[0.39,2.71]

Total events: 6 (Nasogastric tube), 5 (Nasojejunal tube)  

Heterogeneity: Tau2=0; Chi2=0.84, df=1(P=0.36); I2=0%  

Test for overall effect: Z=0.06(P=0.95)  

Favours Nasojejunal tube 1000.01 100.1 1 Favours Nasogastric tube

 
 

Analysis 1.8.   Comparison 1 Nasogastric versus nasojejunal tube
feeding, Outcome 8 Complications associated with the feeds.

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Eatock 2005 3/27 2/23 19.04% 1.28[0.23,7]

Kumar 2006 4/16 4/14 37.61% 0.88[0.27,2.86]

Moparty 2015 1/17 1/20 8.1% 1.18[0.08,17.42]

Singh 2012 5/39 4/39 35.26% 1.25[0.36,4.31]

   

Total (95% CI) 99 96 100% 1.11[0.53,2.32]

Total events: 13 (Nasogastric), 11 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=0.22, df=3(P=0.97); I2=0%  

Test for overall effect: Z=0.27(P=0.78)  

Favours Nasogastric 1000.01 100.1 1 Favours Nasojejunal
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Analysis 1.9.   Comparison 1 Nasogastric versus nasojejunal tube feeding, Outcome 9 Exacerbation of pain.

Study or subgroup Nasogastric Nasojejunal Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Eatock 2005 2/27 0/23 6.74% 4.29[0.22,84.97]

Kumar 2006 1/16 1/14 13.35% 0.88[0.06,12.73]

Moparty 2015 0/17 1/20 17.33% 0.39[0.02,8.97]

Singh 2012 3/39 5/39 62.58% 0.6[0.15,2.34]

   

Total (95% CI) 99 96 100% 0.85[0.31,2.29]

Total events: 6 (Nasogastric), 7 (Nasojejunal)  

Heterogeneity: Tau2=0; Chi2=1.62, df=3(P=0.66); I2=0%  

Test for overall effect: Z=0.32(P=0.75)  

Favours Nasogastric 1000.01 100.1 1 Favours Nasojejunal
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A D D I T I O N A L   T A B L E S

Study ID Nasogastric group N Nasojejunal group N P value

Eatock 2005 Median: 16.0 Range: 10 to 22 27 Median: 15.0 Range: 10 to 42 23 Not stated

Kumar 2006 Mean: 24.06 SD: 14.35 16 Mean: 29.93 SD: 25.54 14 0.437

Moparty 2015 NA Range: 4 to 22 17 NA Range: 6 to 28 20 Not stated

Table 1.   Length of hospital stay (days) 

NA: not available
SD: standard deviation
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Outcomes Subgroups* Results

After 48 hours1,2 RR 0.77, 95% CI 0.35 to 1.69; 2 RCTs, 108 participants; I2 = 0%

Not stated3,4,5 RR 0.54, 95% CI 0.22 to 1.30; 3 RCTs, 112 participants; I2 = 0%

Mortality

Overall pooled esti-
mate

RR 0.65, 95% CI 0.36 to 1.17; 5 RCTs, 220 participants; I2 = 0%

After 48 hours1,2 RR 0.98, 95% CI 0.79 to 1.22; 2 RCTs, 108 participants; I2 = 50%

Not stated4 RR 1.18, 95% CI 0.27 to 5.09; 1 RCT, 37 participants; I2 = 0%

Organ failure (single
or multiple)

Overall pooled esti-
mate

RR 0.99, 95% CI 0.79 to 1.25; 3 RCTs, 145 participants; I2 = 0%

After 48 hours1,2 RR 0.76, 95% CI 0.44 to 1.30; 2 RCTs, 108 participants; I2 = 0%

Not stated Data not reported.

Rate of infection

Overall pooled esti-
mate

RR 0.76, 95% CI 0.44 to 1.30; 2 RCTs, 108 participants; I2 = 0%

After 48 hours1,2 RR 1.00, 95% CI 0.96 to 1.05; 2 RCTs, 109 participants; I2 = 0%

Not stated3 RR 1.15, 95% CI 0.97 to 1.37; 1 RCT, 50 participants; I2 = 0%

Success rate of the
procedure

Overall pooled esti-
mate

RR 1.06, 95% CI 0.93 to 1.20; 3 RCTs, 159 participants; I2 = 66%

After 48 hours1 RR 0.88, 95% CI 0.06 to 12.73; 1 RCT, 30 participants; I2 = 0%

Not stated3 RR 0.29, 95% CI 0.01 to 6.69; 1 RCT, 50 participants; I2 = 0%

Complications associ-
ated with the proce-
dure

Overall pooled esti-
mate

RR 0.52, 95% CI 0.07 to 3.74; 2 RCTs, 80 participants; I2 = 0%

After 48 hours1,2 RR 1.19, 95% CI 0.34 to 4.17; 2 RCTs, 108 participants; I2 = 11%

Not stated4 RR 0.39, 95% CI 0.04 to 3.43; 1 RCT, 37 participants; I2 = 0%

Surgical intervention

Overall pooled esti-
mate

RR 0.87, 95% CI 0.30 to 2.50; 3 RCTs, 145 participants; I2 = 0%

After 48 hours1 RR 1.31, 95% CI 0.46 to 3.72; 1 RCT, 30 participants; I2 = 0%

Not stated3 RR 0.29, 95% CI 0.01 to 6.69; 1 RCT, 50 participants; I2 = 0%

Requirement for par-
enteral nutrition

Overall pooled esti-
mate

RR 1.03, 95% CI 0.39 to 2.71; 2 RCTs, 80 participants; I2 = 0%

After 48 hours1,2 RR 1.06, 95% CI 0.45 to 2.49; 2 RCTs, 108 participants; I2 = 0%Complications associ-
ated with the feeds

Not stated3,4 RR 1.25, 95% CI 0.30 to 5.26; 2 RCTs, 87 participants; I2 = 0%

Table 2.   Subgroup analysis: initiation of feeds aOer 48 hours versus time not stated 
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Overall pooled esti-
mate

RR 1.11, 95% CI 0.53 to 2.32; 4 RCTs, 195 participants; I2 = 0%

After 48 hours1,2 RR 0.65, 95% CI 0.19 to 2.17; 2 RCTs, 108 participants; I2 = 0%

Not stated3,4 RR 2.09, 95% CI 0.75 to 5.84; 2 RCTs, 87 participants; I2 = 0%

Exacerbation of pain

Overall pooled estimate RR 1.24, 95% CI 0.58 to 2.63; 4 RCTs, 195 participants; I2 = 0%

Table 2.   Subgroup analysis: initiation of feeds aOer 48 hours versus time not stated  (Continued)

CI: confidence interval
RCT: randomised controlled trial
RR: risk ratio

*RCTs in the subgroups: aIer 48 hours 1Kumar 2006 2Singh 2012; not stated 3Eatock 2005 4Moparty 2015 5O'Keefe 2014
 
 

Outcomes Subgroup* Results

Third part of duode-

num1
RR 1.09, 95% CI 0.36 to 3.29; 1 RCT, 30 participants; I2 = 0%

Jejunal2,3,4 RR 0.55, 95% CI 0.26 to 1.13; 3 RCTs, 153 participants; I2 = 0%

Not stated5 RR 0.59, 95% CI 0.06 to 5.94; 1 RCT, 37 participants; I2 = 0%

Mortality

Overall pooled esti-
mate

RR 0.65, 95% CI 0.36 to 1.17; 5 RCTs, 220 participants; I2 = 0%

Third part of duode-

num1
RR 1.19, 95% CI 0.88 to 1.61; 1 RCT, 30 participants; I2 = 0%

Jejunal4 RR 0.90, 95% CI 0.67 to 1.20; 1 RCT, 78 participants; I2 = 0%

Not stated5 RR 1.18, 95% CI 0.27 to 5.09; 1 RCT, 37 participants; I2 = 0%

Organ failure (single
or multiple)

Overall pooled esti-
mate

RR 0.99, 95% CI 0.79 to 1.25; 3 RCTs, 145 participants; I2 = 0%

Third part of duode-

num1
RR 1.02, 95% CI 0.45 to 2.32; 1 RCT, 30 participants; I2 = 0%

Jejunal4 RR 0.64, 95% CI 0.32 to 1.31;1 RCT, 78 participants; I2 = 0%

Not stated Data not reported.

Rate of infection

Overall pooled esti-
mate

RR 0.76, 95% CI 0.44 to 1.30; 2 RCTs, 108 participants; I2 = 0%

Third part of duode-

num1
RR 1.07, 95% CI 0.90 to 1.28; 1 RCT, 31 participants; I2 = 0%

Jejunal2,4 RR 1.06, 95% CI 0.86 to 1.30; 2 RCTs, 128 participants; I2 = 81%

Success rate of the
procedure

Not stated Data not reported.

Table 3.   Subgroup analysis: feeding tube position 
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Overall pooled esti-
mate

RR 1.06, 95% CI 0.93 to 1.20; 3 RCTs, 159 participants; I2 = 66%

Third part of duode-

num1
RR 0.88, 95% CI 0.06 to 12.73; 1 RCT, 30 participants; I2 = 0%

Jejunal2 RR 0.29, 95% CI 0.01 to 6.69; 1 RCT, 50 participants; I2 = 0%

Not stated Data not reported.

Complications associ-
ated with the proce-
dure

Overall pooled esti-
mate

RR 0.52, 95% CI 0.07 to 3.74; 2 RCTs, 80 participants; I2 = 0%

Third part of duode-

num1
RR 0.44, 95% CI 0.04 to 4.32; 1 RCT, 30 participants; I2 = 0%

Jejunal4 RR 2.00, 95% CI 0.39 to 10.29; 1 RCT, 78 participants; I2 = 0%

Not stated5 RR 1.76, 95% CI 0.59 to 5.24; 1 RCT, 37 participants; I2 = 0%

Surgical intervention

Overall pooled esti-
mate

RR 0.87, 95% CI 0.30 to 2.50; 3 RCTs, 145 participants; I2 = 0%

Third part of duode-

num1
RR 1.31, 95% CI 0.46 to 3.72; 1 RCT, 30 participants; I2 = 0%

Jejunal2 RR 0.29, 95% CI 0.01 to 6.69; 1 RCT, 50 participants; I2 = 0%

Not stated Data not reported.

Requirement for par-
enteral nutrition

Overall pooled esti-
mate

RR 1.03, 95% CI 0.39 to 2.71; 2 RCTs, 80 participants; I2 = 0%

Third part of duode-

num1
RR 0.88, 95% CI 0.27 to 2.86; 1 RCT, 30 participants; I2 = 0%

Jejunal2,4 RR 1.26, 95% CI 0.46 to 3.43; 2 RCTs, 128 participants; I2 = 0%

Not stated5 RR 1.18, 95% CI 0.08 to 17.42; 1 RCT, 37 participants; I2 = 0%

Complications associ-
ated with the feeds

Overall pooled esti-
mate

RR 1.11, 95% CI 0.53 to 2.32; 4 RCTs, 195 participants; I2 = 0%

Third part of duode-

num1

RR 0.88, 95% CI 0.06 to 12.73; 1 RCT, 30 participants; I2 = 0%

Jejunal2,4 RR 0.96, 95% CI 0.30 to 3.03; 2 RCTs, 128 participants; I2 = 30%

Not stated5 RR 1.76, 95% CI 0.59 to 5.24; 1 RCT, 37 participants; I2 = 0%

Exacerbation of pain

Overall pooled esti-
mate

RR 1.24, 95% CI 0.58 to 2.63; 4 RCTs, 195 participants; I2 = 0%

Table 3.   Subgroup analysis: feeding tube position  (Continued)

CI: confidence interval
RCT: randomised controlled trial

Nasogastric versus nasojejunal tube feeding for severe acute pancreatitis (Review)
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RR: risk ratio

*RCTs in the subgroups: third part of duodenum 1Kumar 2006; jejunal 2Eatock 2005 3O'Keefe 2014 4Singh 2012; not stated 5Moparty 2015
 
 

Outcomes Subgroups* Results

Full text1,2,3 RR 0.70, 95% CI 0.38 to 1.31; 3 RCTs, 158 participants; I2 = 0%

Abstract4,5 RR 0.40, 95% CI 0.07 to 2.41; 2 RCTs, 62 participants; I2 = 0%

Mortality

Overall pooled esti-
mate

RR 0.65, 95% CI 0.36 to 1.17; 5 RCTs, 220 participants; I2 = 0%

Full text2,3 RR 0.98, 95% CI 0.79 to 1.22; 2 RCTs, 108 participants; I2 = 50%

Abstract4 RR 1.18, 95% CI 0.27 to 5.09; 1 RCT, 37 participants; I2 = 0%

Organ failure (single
or multiple)

Overall pooled esti-
mate

RR 0.99, 95% CI 0.79 to 1.25; 3 RCTs, 145 participants; I2 = 0%

Full text2,3 RR 0.76, 95% CI 0.44 to 1.30; 2 RCTs, 108 participants; I2 = 0%

Abstract Data not reported.

Rate of infection

Overall pooled esti-
mate

RR 0.76, 95% CI 0.44 to 1.30; 2 RCTs, 108 participants; I2 = 0%

Full text1,2,3 RR 1.06, 95% CI 0.93 to 1.20; 3 RCTs, 159 participants; I2 = 66%

Abstract Data not available.

Success rate of the
procedure

Overall pooled esti-
mate

RR 1.06, 95% CI 0.93 to 1.20; 3 RCTs, 159 participants; I2 = 66%

Full text1,2 RR 0.52, 95% CI 0.07 to 3.74; 2 RCTs, 80 participants; I2 = 0%

Abstract Data not reported.

Complications associ-
ated with the proce-
dure

Overall pooled esti-
mate

RR 0.52, 95% CI 0.07 to 3.74; 2 RCTs, 80 participants; I2 = 0%

Full text2,3 RR 1.19, 95% CI 0.34 to 4.17; 2 RCTs, 108 participants; I2 = 11%

Abstract4 RR 0.39, 95% CI 0.04 to 3.43; 1 RCT, 37 participants; I2 = 0%

Surgical intervention

Overall pooled esti-
mate

RR 0.87, 95% CI 0.30 to 2.50; 3 RCTs, 145 participants; I2 = 0%

Full text1,2 RR 1.03, 95% CI 0.39 to 2.71; 2 RCTs, 80 participants; I2 = 0%

Abstract Data not reported.

Requirement for par-
enteral nutrition

Overall pooled esti-
mate

RR 1.03, 95% CI 0.39 to 2.71; 2 RCTs, 80 participants; I2 = 0%

Table 4.   Subgroup analysis: full text versus abstracts 
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Full text1,2,3 RR 1.10, 95% CI 0.51 to 2.37; 3 RCTs, 158 participants; I2 = 0%

Abstract4 RR 1.18, 95% CI 0.08 to 17.42; 1 RCT, 37 participants; I2 = 0%

Complications associ-
ated with feeds

Overall pooled esti-
mate

RR 1.11, 95% CI 0.53 to 2.32; 4 RCTs, 195 participants; I2 = 0%

Full text1,2,3 RR 0.94, 95% CI 0.33 to 2.72; 3 RCTs, 158 participants; I2 = 0%

Abstract4 RR 1.76, 95% CI 0.59 to 5.24; 1 RCT, 37 participants; I2 = 0%

Exacerbation of pain

Overall pooled esti-
mate

RR 1.24, 95% CI 0.58 to 2.63; 4 RCTs, 195 participants; I2 = 0%

Table 4.   Subgroup analysis: full text versus abstracts  (Continued)

CI: confidence interval
RCT: randomised controlled trial
RR: risk ratio

*RCTs in the subgroups: full text 1Eatock 2005 2Kumar 2006 3Singh 2012; abstract 4Moparty 2015 5O'Keefe 2014
 

 

A P P E N D I C E S

Appendix 1. Severity assessment criteria for acute pancreatitis

 

Criteria Predictors

Modified Atlanta criteria
2012 (Banks 2012)

Mild acute pancreatitis

No organ failure and no local or systemic complications

Moderately severe acute pancreatitis

Organ failure that resolves within 48 hours (transient organ failure) and/or local/systemic compli-
cations without persistent organ failure

Severe acute pancreatitis

Persistent organ failure (> 48 hours) – single or multiple

Atlanta criteria 1992 (Bradley
1993)

Early prognostic signs: Ranson's > 3; APACHE-11 score > 8

Organ failure and/or

Local complications: necrosis, abscess, pseudocyst

UK guidelines (2005) (UK
2005)

Severity: Atlanta 1992

Prediction of severity:

• Baseline: initial impression of severity, BMI > 30, pleural effusion, APACHE-II > 8

• On follow-up (24 hours and 48 hours): clinical impression, APACHE-II > 8, CRP > 150, Glasgow score
≥ 3, organ failure

Ranson’s score/criteria (Ran-
son 1974)

Baseline: age > 55 years, WBC count > 16,000/mm3, glucose > 200 mg/dL, LDH > 350U/L, AST > 250
U/L
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During initial 48 hours: HCT decrease of > 10 % increase in volume ; BUN increase of > 5 mg/dL;

Ca2+< 8 mg/dL, PaO2 < 60 mmHg, base excess < 4 mEq/L; fluid sequestration > 6 L

Glasgow score/criteria

(Blamey 1984)

• PaO2 < 7.9 kPa

• Age > 55 years

• Neutrophils > 15 X 109/L

• Calcium < 2 mmol/L

• Renal function: urea > 16 mmol/L

• Enzymes LDH > 600 IU/L

• Albumin < 32 g/L (serum)

• Sugar (blood glucose) > 10 mmol/L

APACHE II (Knaus 1985) Combination of acute physiology score, age and chronic health points

CTSI (CT severity index)
(Balthazar 1990)

Based on CT grade (Balthazar Ranson grading system) and CT evidence of necrosis

Determinant-based classifi-
cation (DBC) (Dellinger 2012)

Mild acute pancreatitis

No organ failure AND no (peri)pancreatic necrosis

Moderate acute pancreatitis

Transient organ failure AND/OR sterile (peri)pancreatic necrosis

Severe acute pancreatitis

Persistent organ failure OR infected (peri) pancreatic necrosis

Critical acute pancreatitis

Persisent organ failure AND infected (peri) pancreatic necrosis

  (Continued)

 
Footnotes

APACHE: acute physiology and chronic health evaluation
AST: aspartate transaminase
BMI: body mass index
BUN: blood urea nitrogen
CRP: c reactive protein
CT: computed tomography
HCT: hematocrit
LDH: lactate dehydrogenase
mEq: milliequivalent
PaO2: partial pressure of oxygen

WBC: white blood cell

Appendix 2. CENTRAL search strategy (via OvidSP)

1. exp Pancreatitis/

2. pancreatitis.mp.

3. or/1-2

4. exp Intubation, Gastrointestinal/

5. ((stomach or gastric or gastro* or intragastric or nasogastr* or nasal or nose or duoden* or nasoduoden* or jejun* or nasojejun* or
esophag* or oesophag* or fine bore or Ryles or "PEJ" or "PEG" or intestin* or gastrointestinal or postpylor* or post-pylor* or transpylor*
or trans-pylor* or nasoenter* or naso enteral* or gavage or enteral or enteric) adj5 (feed* or fed or tube* or intubat* or tubal)).tw,kw.

6. ((feeding or fed or feed) adj3 (tube* or intubat* or tubal)).tw,kw.

7. (g-tube* or ng-tube* or j-tube* or gj-tube* or nj-tube*).tw,kw.
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8. feeding methods/

9. exp enteral nutrition/

10.or/4-9

11.3 and 10

Appendix 3. MEDLINE search strategy (via OvidSP)

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. random*.mp.

4. placebo.ab.

5. trial.ab.

6. groups.ab.

7. or/1-6

8. exp animals/ not humans.sh.

9. 7 not 8

10.exp Pancreatitis/

11.pancreatitis.mp.

12.or/10-11

13.exp Intubation, Gastrointestinal/

14.((stomach or gastric or gastro* or intragastric or nasogastr* or nasal or nose or duoden* or nasoduoden* or jejun* or nasojejun* or
esophag* or oesophag* or fine bore or Ryles or "PEJ" or "PEG" or intestin* or gastrointestinal or postpylor* or post-pylor* or transpylor*
or trans-pylor* or nasoenter* or naso enteral* or gavage or enteral or enteric) adj5 (feed* or fed or tube* or intubat* or tubal)).tw,kw.

15.((feeding or fed or feed) adj3 (tube* or intubat* or tubal)).tw,kw.

16.(g-tube* or ng-tube* or j-tube* or gj-tube* or nj-tube*).tw,kw.

17.feeding methods/

18.exp enteral nutrition/

19.or/13-18

20.9 and 12 and 19

Note: Lines 1-9 RCT filter: we used the “Box 6.4.c: Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE:
sensitivity-maximizing version (2008 revision); Ovid format” in the Cochrane handbook version 5.1.We made the following minor revisions:
we used “random*” instead of “randomized.ab” or “randomly.ab.” to capture word variations such as “randomised, randomization,
random”; we removed “drug therapy.fs.” from the above filter as this review is not related to drug therapy. “

Appendix 4. Embase search strategy (via OvidSP)

1. exp pancreatitis/

2. pancreatitis.mp.

3. or/1-2

4. exp gastrointestinal intubation tube/

5. exp stomach tube/ or exp nasogastric tube/

6. exp artificial feeding/

7. ((stomach or gastric or gastro* or intragastric or nasogastr* or nasal or nose or duoden* or nasoduoden* or jejun* or nasojejun* or
esophag* or oesophag* or fine bore or Ryles or "PEJ" or "PEG" or intestin* or gastrointestinal or postpylor* or post-pylor* or transpylor*
or trans-pylor* or nasoenter* or naso enteral* or gavage or enteral or enteric) adj5 (feed* or fed or tube* or intubat* or tubal)).tw,kw.

8. ((feeding or fed or feed) adj3 (tube* or intubat* or tubal)).tw,kw.

9. (g-tube* or ng-tube* or j-tube* or gj-tube* or nj-tube*).tw,kw.

10.or/4-9

11.3 and 10

12.random:.tw.

13.placebo:.mp.

14.double-blind:.mp.

15.clinical trial:.mp.

16.or/12-15

17.exp animal/ not human.sh.
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18.16 not 17

19.11 and 18

Note: Lines 12-18 RCT filter: We used the HIRU filter, combined one term min diJerence and two terms min diJerence of high sensitivity
and high specificity therapy filter: https://hiru.mcmaster.ca/hiru/hedges/All-EMBASE.htm

Appendix 5. LILACS search strategy

((inflam$ or edema$) and pancrea$) and ((Nasogastric or nasoenteral or nasojejunal or enteral) and (intubat$ or tube$ or feed$))
[Words] or C06.689.750.650 AND (E05.497.412 OR E02.421.360) [DeCS Category]

(DeCS: a trilingual coding which encompasses English, Spanish and Portuguese vocabulary)

C06.689.750.650= Acute Necrotizing Pancreatitis

E05.497.412= Intubation, Nasogastric

E02.421.360= Enteral Nutrition
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In addition to the outcomes stated in the published protocol (Dutta 2013), we made the following changes to the review.
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• We added 'requirement for parenteral nutrition' as a secondary outcome. This indicates the need for nutrition in addition to enteral
nutrition. Adding this outcome was suggested during peer review.

• We added a sensitivity analysis excluding trials that considered tube placement into duodenum as nasojejunal. A tube in duodenum
may not be nasojejunal in the strict sense, hence this analysis was suggested during peer review.

• In assessing missing data, we assumed those participants who were missing to have had treatment failure instead of treatment success
because all of the outcomes were harmful events. However, this did not aJect the pooled results or conclusions because data were
unavailable for only one participant, due to the failure of tube placement (Kumar 2006).

• We rearranged the order of the secondary outcomes.

• PT joined the team as a review author.

• We performed a subgroup analysis of data available from full text articles versus abstracts.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Intubation, Gastrointestinal  [mortality];  Enteral Nutrition  [*methods];  Length of Stay;  Nutritional Status;  Pancreatitis  [mortality]
 [*therapy];  Parenteral Nutrition;  Randomized Controlled Trials as Topic;  Treatment Outcome

MeSH check words

Humans
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