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Abstract: This article from the American Society for Gastrointestinal Endoscopy (ASGE) provides a full descrip-
tion of the methodology used to inform the final guidance outlined in the accompanying summary and recom-
mendations article for strategies to manage endoscopically placed gastrostomy tubes. This article was developed
using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) framework and spe-
cifically addresses the utility of PEG versus interventional radiology—guided gastrostomy (IR-G), the need for
withholding antiplatelet and anticoagulant medications, appropriate timing to initiate tube feedings, and appro-
priate selection of the gastrostomy technique in patients with malignant dysphagia. In patients needing enteral
access, the ASGE suggests PEG as the preferred technique for initial gastrostomy over IR-G. The ASGE recom-
mends that tube feeding can be safely started within 4 hours of the gastrostomy without the need for an inten-
tional delay. The ASGE suggests that a PEG can be performed without the need to withhold antiplatelet
medications. In patients on anticoagulants who need to undergo PEG placement, the ASGE suggests that the
periprocedural management of anticoagulants should be based on a multidisciplinary discussion with the patient
regarding the risk of bleeding versus cardiovascular adverse events. In patients with malignant dysphagia, either
transoral “Pull” PEG or transcutaneous “Direct” PEG can be performed for initial enteral access. (Gastrointest

L)

heck for

updates.

Endosc 2025;10:1-23.)

(footnotes appear on last page of article)

This guideline document was prepared by the Stan-
davds of Practice Committee of the American Society for
Gastrointestinal Endoscopy using the best available scien-
tific evidence and considering a multitude of variables
including, but not limited to, adverse events, patients’
values, and cost implications. The purpose of these guide-
lines is to provide the best practice recommendations that
may help standardize patient care, improve patient out-
comes, and reduce variability in practice.

We recognize that clinical decision-making is complex.
Guidelines, therefore, are not a substitute for a clinician’s
Judgment. Such judgments may, at times, seem contradic-

tory to our guidance due to many factors that are impos-
sible to fully consider by guideline developers. Any
clinical decisions should be based on the clinician’s expe-
rience, local expertise, resource availability, and patient
values and preferences.

This article is not a rule and should not be construed
as establishing a legal standard of care, or as encour-
aging, advocating for, mandating, or discouraging any
particular treatment. Our guidelines should not be used
in support of medical complaints, legal proceedings,
andjor litigation, as they were not designed for this
purpose.
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INTRODUCTION

Enteral access for long-term nutrition is often required
for patients with dysphagia or the inability to ensure
adequate volitional intake of food. In such patients with
an intact and functional GI tract, a gastrostomy is the
preferred means to facilitate enteral nutrition." Although
creating a gastrostomy and placing a feeding tube through
it remains a commonly performed procedure, it is associ-
ated with the risk of adverse outcomes.”

An endoscopic technique for creation of a gastro-
stomy and placement of a feeding tube is a widely
accepted method for achieving enteral access. In addi-
tion to the PEG technique, radiological and surgical tech-
niques are also often used. The first PEG was performed
in infants in 1979 to avoid laparotomy.”* Over time, the
techniques for enteral access have been refined, indica-
tions have expanded, and data regarding outcomes
have become available. The use of gastrostomy tubes
has also increased, especially in older patients with sig-
nificant comorbidities.”*

There are 3 frequently used techniques for endoscopic
gastrostomies: transoral “Pull” PEG, transoral “Push” PEG,
and transcutaneous “Direct” PEG, which have previously
been described in detail." Briefly, the “Pull” PEG technique
is described by Gauderer et al,* which uses a wire loop to
pull the feeding tube through the abdominal access site."
The transoral “Push” PEG technique uses the Sacks-Vine
technique,”” during which the tube is advanced over the
guidewire at the patient’s mouth. “Direct” PEGs are “Intro-
ducer” PEGs using the Russell technique with Seldinger di-
lators, T-fasteners to secure the stomach to the abdominal
wall, and a peel-away catheter.'”

Endoscopists play an essential role in the placement and
management of feeding tubes. Currently, there are no
guidelines specific to gastrostomy tubes from any of the
U.S.-based professional GI societies. Therefore, the Amer-
ican Society for Gastrointestinal Endoscopy (ASGE) Stan-
dards of Practice (SOP) Committee aimed to develop
guidelines on gastrostomy tubes. These guidelines follow
the Population, Intervention, Comparison, Outcome
(PICO) format and use the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) meth-
odology. In formulating these guidelines, we conducted
extensive literature reviews, including a formal systematic
review of literature and meta-analyses.

AIMS AND SCOPE

The aim of this ASGE guideline is to provide evidence-
based recommendations on the management of feeding
tubes placed through a gastrostomy in patients requiring
enteral access. This article, subtitled “Methodology and re-
view of evidence,” provides a detailed account of the evi-
dence synthesis process that ultimately led to our

recommendations, summarized in the article subtitled

“Summary and recommendations.””

This guideline addressed the following clinical PICO
questions using the GRADE format.

(1) In patients with normal foregut anatomy needing initial
enteral access, is PEG or interventional radiology—
guided percutaneous gastrostomy (IR-G) the preferred
modality of choice?

(2) In patients undergoing PEG, should antiplatelets or an-
ticoagulants be held before the procedure to prevent
continuing bleeding or other adverse events?

(3) In patients who undergo PEG placement, should tube
feeds be initiated early or be intentionally delayed?

(4) In patients with malignant dysphagia requiring gastro-
stomy placement, is transoral “Pull” PEG or transcuta-
neous “Direct” gastrostomy the preferred modality to
reduce the risk of implantation metastasis?

METHODOLOGY

Overview

This article was prepared by the SOP Committee of the
ASGE and is a continuation of our society’s effort to produce
evidence-based clinical guidelines using the GRADE frame-
work.'” GRADE is a transparent process for preparingand pre-
senting summaries of evidence with the goal of making
evidence-based clinical practice recommendations.”'* The
recommendations in this article were based on up-to-date
meta-analyses of the available literature for each clinical ques-
tion. The quality or certainty in the evidence and strength of
recommendations were based on the GRADE framework.

Evidence profiles were created with the help of GRADE
methodologists, and a GRADE panel was held in March
2023, where the evidence was reviewed and recommenda-
tions were generated. In developing our recommenda-
tions, we took into consideration the certainty in the
evidence, benefits and harms of different management op-
tions, feasibility, patient values and preferences, resources
utilization, direct cost, cost-effectiveness, and health eg-
uity. The final wording of the recommendations including
direction and strength was approved by all members of the
panel and the ASGE governing board. Stronger recommen-
dations are typically stated as “we recommend...,” whereas
weaker recommendations are indicated by phrases such as
“we suggest....” The meanings and interpretations of
various qualities of evidence and the implications of corre-
sponding recommendations are summarized in Table 1.

Formulation of clinical questions

Clinical questions were conceptualized by the authors
of the documents and members of the ASGE SOP commit-
tee and approved by the Governing Board. The questions
followed the “PICO” format: (P) population, (I) interven-
tion, (C) comparator, and (O) outcomes of interest. For
all clinical questions, relevant outcomes were identified a
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TABLE 1. Categories of quality of evidence and corresponding meaning and interpretation along with implications on various stakeholders

Quality of
evidence Meaning Interpretation
High We are confident that the true effect lies close to that of Further research is very unlikely to change our confidence
the estimate of the effect. in the estimate of the effect.
Moderate We are moderately confident in the estimate of the effect; the Further research is likely to have an impact on our confidence
true effect is likely to be close to the estimate of the effect, in the estimate of the effect and may change the estimate.
but there is a possibility that it is substantially different.
Low Our confidence in the estimate of the effect is limited; the Further research is very likely to have an impact on our
true effect may be substantially different from the estimate confidence in the estimate of the effect and is likely to change
of the effect. the estimate.
Very low We have very little confidence in the estimate of the effect; the true Any estimate of the effect is very uncertain.
effect is likely to be substantially different from the estimate of
the effect.
Implications Strong recommendation Conditional recommendation
for
Patients Most individuals in this situation would want the recommended Most individuals in this situation would want the suggested
course of action, and only a small proportion would not. course of action, but many would not.
Clinicians Most individuals should receive the test. Formal decision aids ~ Recognize that different choices will be appropriate for individual

are not likely to be needed to help individual patients make
decisions consistent with their values and preferences.

patients and that you must help each patient arrive at a
management decision consistent with his or her values and
preferences. Decision aids may be useful in helping individuals to
make decisions consistent with their values and preferences.

Policymakers

The recommendation can be adopted as policy in most situations.
Compliance with this recommendation according to the guideline

Policymaking will require substantial debate and involvement
of various stakeholders.

could be used as a quality criterion or performance indicator.

priori and rated from not important to critical through a
Consensus process.

Literature search and study selection criteria

To inform the guideline panel, comprehensive elec-
tronic searches of PubMed, Embase, Web of Science,
Ovid, and Cochrane EBM Reviews were designed and car-
ried out by an experienced health research librarian. In
addition, the reference sections of any relevant meta-
analyses or manuscripts were manually reviewed. The
searches were limited to prospective and retrospective
studies published in English language. To be included,
studies were required to meet all inclusion criteria (English
language, prospective or retrospective comparative study,
and 1 or more outcomes of interest assessed), and studies
were excluded if any exclusion criteria were met (case
report or review, case series, cohort study with no compar-
ator arm, comparative study with n < 10 patients included,
and missing or incomplete data).

The full search strategy is provided in Figures 1 to 25.
The library was uploaded into Covidence (Covidence, Mel-
bourne, VIC, Australia), and 3 reviewers (D.RK. N.C,
W.M.A.) screened titles and abstracts for eligibility, with
the first 2 independent assessments being used to deter-
mine inclusion or exclusion in the next stage, and with dis-
agreements being resolved by consensus. Full-text
screening then took place in a similar fashion.

Studies assessing outcomes of percutaneous endo-
scopic jejunostomy, PEG with jejunal extension or IR-G

with jejunal extension, feeding tube exchange through
pre-existing gastrostomies, or studies examining pediatric
patients were excluded. Noncomparative studies were
also excluded.

Data extraction and statistical analysis

Data were abstracted using a standardized form. Meta-
analysis was carried out with DerSimonian and Laird
random effects models. The Cochrane I* statistic was
used to measure and report statistical heterogeneity. Pub-
lication bias was assessed visually using funnel plots. For all
the eligible studies, we used the Newcastle-Ottawa scale
and the Qumseya scale to assess the quality and risk of
bias performed by 3 independent authors (D.RK., N.C,,
W.M.A.)."""> Statistical analyses were performed using
RStudio version 1.2.1335 (Integrated Development Envi-
ronment for R, Boston, Mass, USA).

Certainty in evidence (quality of evidence)

The certainty in the evidence was determined using the
GRADE framework, beginning with study design (random-
ized controlled trials [RCTs] vs observational studies) and
then assessing methodological limitations, inconsistency,
indirectness, imprecision, publication bias, potential large
study effects, dose-response gradients, and plausible con-
founding. The final quality of evidence ranges from very low
to high (Table 1). The results of the meta-analyses and the as-
sessments above were used to prepare a GRADE evidence
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c
.g Records identified through Additional records identified
_g databases searching through other sources
’.E (n =438) (n=2)
-
Records excluded based on title
— A and abstract screening
R Records after duplicates removed (n = 285)
(n=332)
- Review article (n = 12)
o - Case reports (n=13)
'E - No comparison arm (n=10)
[ \ 4 - Meta-analysis (n = 9)
a Records screened - Duplicated not detected with
(n=332) > reference manager (n = 70)
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) v
Full-text articles assessed Full-text articles excluded, with
2 for eligibility > reasons
3 (n=47) (n=13)
il - No target outcomes mentioned
. (n=4)
3 - PEG-] patient in PEG arm without
—__ Studies included in separate data for both (n=1)
gualitative synthesis - Comparison of PIG vs. PEG (n=1)
) {n=34) - No comparison arms (n=4)
- Research letters (n=2)
- - Data not usuable (n=1)
Q A 4
°
-;-5, Studies included in
= quantitative synthesis
{meta-analysis)
- (n=34)

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for records reviewed for endoscopic versus radiological gas-
trostomy tube in patients with normal foregut anatomy. PEG-/, PEG-jejunostomy; PIG, peroral image-guided gastrostomy.

profile for each clinical question using the GRADEpro GDT
application (http://gdt.guidelinedevelopment.org/app).

Panel composition and conflict of interest
management

The synthesized evidence was presented at a GRADE panel
that took place in person in March 2023 and included the SOP
committee members, an interventional radiologist (R.C.Z.),
PEG content experts (J.C.F., S.AM.), nutrition specialist
(A.Y.K)), GRADE methodologists (N.F., M.D.), and patient
representatives. All members were asked to disclose their
respective conflicts of interest based on the relevant ASGE
policies, available at https:/www.asge.org/forms/conflict-of-
interest-disclosure and https:/www.asge.org/docs/default-
source/about-asge/mission-and-governance/asge-conflict-of-
interest-and-disclosure-policy.pdf.

RESULTS

Question 1: In patients with normal foregut anatomy
needing initial enteral access, is PEG or IR-G the preferred
modality of choice?

Recommendation 1. In patients with normal fore-
gut anatomy requiring enteral access, the ASGE sug-
gests PEG over IR-G as the initial approach for
gastrostomy (conditional recommendation and
low quality of evidence)

For this question, a systematic review of published liter-
ature comparing PEG and IR-G as the initial intervention
for enteral access was performed. A Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
diagram detailing study screening and inclusion is provided
in Figure 1. Outcomes of interest included all-cause mortal-
ity at 30 days, malfunction of a feeding tube, colon perfo-
ration, peritonitis, technical failure, bleeding, and aspiration
(Table 2).

A recently published high-quality systematic review and
meta-analysis, which assessed 33 studies comparing out-
comes in 275,117 patients who underwent a PEG and
192,691 patients who underwent IR-G, was identified
and updated to include recently published studies.'" While
updating the above meta-analysis,'' 2 other studies
were noted to meet selection criteria.'®'” Of these, 1
did not provide data in a usable format. The primary
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Experimental Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Allen 2013 4 57 6 51 —‘—|— 0.57 [0.15; 213] 6.1%
Blondet 2010 2 21 2 22 —_— 1.05 [0.13; 8.24] 3.1%
Cherian 2019 8 307 9 95 — 0.26 [0.10; 0.68] 8.8%
Chio 2004 1 25 1 25 1.00 [0.06; 16.93] 1.8%
Desport 2005 4 30 2 20 1.38 [0.23; 8.38] 3.9%
Elliot 1996 7 33 7 45 1.46 [0.46; 466] 7.3%
Galaski 2009 1 30 8 44 0.16 [0.02; 1.31] 29%
Kohli 2022 0 47 7 45 =+ 0.05 [0.00; 0.98] 1.7%
La Nauze 2012 2 80 5 97 — 0.47 [0.09; 2.50] 4.4%
Laskaratos 2013 6 53 16 40 —— 0.19 [0.07; 0.55] 8.1%
Mcallistor 2013 0o 21 0 89 0.0%
Mcdermott 2015 5 163 4 121 —E— 0.93 [0.24; 3.52] 6.0%
Moller 1999 2 12 14 94 — 1.14 [0.23; 5.78] 4.6%
Neeff 2003 3 56 6 18 —_— 0.11 [0.02; 0.52] 5.0%
Pruthi 2010 43 376 7 42 - 0.65 [0.27; 1.54] 10.0%
Rio 2010 2 2 12 121 —— 0.96 [0.20; 4.62] 4.8%
Rustom 2006 0 40 2 28 + 0.13 [0.01; 2.83] 1.5%
Silas 2005 8 177 6 193 1.48 [0.50; 4.34] 8.0%
Vidhya 2018 4 85 4 52 — 0.59 [0.14; 2.48] 55%
Wollman 1997 8 79 4 46 —Hl— 1.18 [0.34; 417] 6.5%
Random effects model 110 1713 122 1288 S 0.57 [0.38; 0.88] 100.0%
Prediction interval e [0.20; 1.65]
Heterogeneity: /2 = 30%, © 2 = 0.2091, p = 0.10 ! I [ !
0.01 01 1 10 100

Favors PEG Favors IR-G

Figure 2. Risk of 30-day all-cause mortality with PEG and interventional radiology-guided gastrostomy. CI, Confidence interval; OR, odds ratio; PRG,

percutaneous radiological gastrostomy.

investigators were contacted to obtain raw data for further
assessment.’’

The above meta-analysis also included 3 large, nation-
wide studies that used administrative databases to identify
patients and compare outcomes. ¥’ As part of the GRADE
process, these 3 studies were excluded for the initial anal-
ysis and used only as supportive evidence. However, for a
subset of serious adverse outcomes that have a low inci-
dence (specifically, perforation of colon, and peritonitis),
the panel concurred that single-center retrospective
studies with modest sample sizes were likely underpow-
ered to detect statistically meaningful differences. For
these critical but less common adverse outcomes, data
from the large nationwide studies were included in the
analysis.

All-cause mortality at 30 days

For this outcome, 20 studies met the selection
criteria.”’ ™ Notably, 3 large, nationwide studies that
analyzed administrative databases were excluded for the
initial evaluation.'®” The quality of evidence was rated
down due to the retrospective nature of most of the studies.
All-cause 30-day mortality was 6.4% (110 of 1713) in patients

who underwent PEG and 9.5% (122 of 1288) in patients who
underwent IR-G (odds ratio [OR], 0.57; 95% confidence in-
terval [95% CI], 0.37-0.87; P = .01; Fig. 2). The certainty of
evidence was rated as low because comparative data specific
to overall severity of comorbidities were available in only
some of the source studies." %"’

Of note, a recently published meta-analysis that
included the 3 large administrative databases also reached
a similar conclusion and demonstrated a lower odds of all-
cause 30-day mortality with PEG than with IR-G (OR, 0.73,
95% CI, 0.58-0.93; P = .01)."'

The expert panel included an interventional radiologist
who noted that some of the source studies were published
many years ago and that the IR-G techniques have evolved
over time and become safer. However, we found no
studies that demonstrate a meaningful reduction in mortal-
ity over time with IR-G.

Malfunction of a feeding tube

For this outcome, 20 studies were reviewe
35384147 Notably, 3 large administrative databases were
excluded for the initial evaluation.'** The quality of evidence
was rated down due to the retrospective design of the studies.

d 16,23-26,29,30,
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Experimental Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Cherian 2019 98 307 7 95 - 5.89 [2.63;13.20] 59%
Chio 2004 1 25 1 25 — 1.00 [0.06; 16.93] 2.5%
Clayton 2014 5 147 5 150 . 1.02 [0.29; 3.60] 5.0%
Cosentini 1998 7 24 16 44 - 0.72 [0.25; 211] 5.4%
Desport 2005 11 30 2 20 P 5.21 [1.01;26.83] 4.3%
Elliot 1996 6 33 15 45 —= 0.44 [0.15; 1.31] 5.4%
Galaski 2009 7 30 9 44 S 1.18 [0.39; 3.62] 5.3%
Grant 2009 12 121 10 51 —— 0.45 [0.18; 1.12] 57%
La Nauze 2012 11 80 55 97 i 0.12 [0.06; 0.26] 6.0%
Laasch 2003 6 50 12 50 —T 0.43 [0.15; 1.26] 5.4%
Maclean 2007 37 268 64 110 -+ 0.12 [0.07; 0.19] 6.4%
Mcallistor 2013 2 21 3 89 3.02 [0.47;19.32] 3.9%
Neeff 2003 0 56 4 18 —=— 0.03 [0.00; 0.56] 2.3%
Park 2019 22 324 20 94 - 0.27 [0.14; 0.52] 6.2%
Righetti 2021 8 174 23 519 o 1.04 [0.46; 2.37] 5.9%
Rustom 2006 9 40 11 28 —T 0.45 [0.16; 1.30] 5.4%
Silas 2005 4 177 10 193 —— 0.42 [0.13; 1.37] 52%
Vidhya 2018 2 85 14 52 — 0.07 [0.01; 0.30] 4.5%
Wollman 1997 1 108 1 68 —_— 0.63 [0.04;10.18] 25%
Forner 2022 25 202 116 268 = 0.19 [0.11; 0.30] 6.4%
Random effects model 274 2302 398 2060 < 0.51 [0.28; 0.92] 100.0%
Prediction interval I I—— : ; [0.05; 5.57]

Heterogeneity: /° = 84%, 12 = 1.2223, p < 0.01

0.01 01 1 10
Favors PEG Favors IR-G

100

Figure 3. Risk of malfunction of feeding tube with PEG and interventional radiology—guided gastrostomy. CI, Confidence interval; OR, odds ratio; PRG,

percutaneous radiological gastrostomy.

Further, the definition of tube malfunction varied across
different studies and included tube dislodgment, clogging
of the tube, need for replacement, peristomal erythema,
and pain at the site of gastrostomy. Because of the varying
definition, evidence was rated down further for quality. The
incidence of tube-related malfunction was 11.9% (274 of
2302) for PEG versus 19.3% (398 of 2060) for IR-G (OR,
0.51; 95% CI, 0.28-0.92; P = .02, Fig. 3).

Of note, the recently published meta-analysis,'’ which
included 3 large administrative databases, also reached a
similar conclusion and demonstrated a lower incidence
of tube malfunction with PEG than with IR-G (OR, 0.56;
95% CI, 0.33-0.95; P = .03).

The interventional radiologist in the expert panel noted
that the most frequently used gastrostomy tubes in IR-G
are typically 18F in diameter. These are thinner than
feeding tubes placed during PEG, which are typically 20F
to 24F.”” The larger diameter of the PEG feeding tube is
very likely associated with a lower risk of clogging of the
tube. Hence, this difference may not necessarily be solely
due to technique but also due to the size/diameter of the
tube. The panel also included a patient representative
who had experienced tube-related malfunction with an

IR-G but noted no adverse experience with a subsequent
PEG.

Perforation of the colon

For this outcome, 8 studies met the selection
criteria,! 3279240818558 The quality of evidence was rated
down due to publication bias as well as the retrospective
nature of the source studies. The incidence of colon perfo-
ration was 0.5% (4 of 774) with PEG and 2.1% (14 of 672)
with IR-G (OR, 0.92; 95% CI, 0.25-3.33; P = .87). It was
noted that the incidence of colon perforation is so low
that it is unlikely to be detected in retrospective single-
center studies with small sample sizes, which are very likely
underpowered to assess less common events. Further, the
panel noted that colon perforation is a very serious adverse
outcome that has a critical impact on patient morbidity and
mortality.

For this outcome, the recently published meta-anal-
ysis,'! which assessed 10 studies including 3 large adminis-
trative databases,'”*’ was also included. The incidence of
colon perforation was 0.1% (310 of 272,866) with PEG
and 0.2% (390 of 190,851) with IR-G (OR, 0.6; 95% CI,
0.49-0.75; P = .008).
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Records excluded based on title /
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- Duplicated not detected with
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Figure 4. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for records reviewed for holding antiplatelet or anti-

coagulant medication before placement of a PEG tube.

Experimental Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Thosani 2021 2 416 7 509 0.35 [0.07; 1.68] 10.1%
Patel 2015 45 220 35 283 — 1.82 [1.12; 2.95] 37.3%
Singh 2012 22 564 25 826 1 1.30 [0.73; 2.33] 33.1%
Richter 2011 9 401 7 589 —_1HE— 1.91 [0.71; 5.17] 19.5%
Random effects model 78 1601 74 2207 e 1.39 [0.56; 3.44] 100.0%
Prediction interval [0.17; 11.32]
Heterogeneity: 1? = 32%, t% = 0.1564, p = 0.22 ! J I I

0.1 05 1 2 10

Figure 5. Forest plot of studies evaluating bleeding risk in patients with aspirin use compared with those not given aspirin. C/, Confidence interval; OR,

odds ratio.

The interventional radiologist on the panel noted that the
techniques for performing IR-G have improved over the
past many years and there could be a reduction in the inci-
dence of colon perforation with newer techniques. The
panel also noted that multiple interventions are performed
during a PEG to minimize the risk of colon perforation.

These include transillumination, one-to-one indentation,
and a safe-track needle technique to ensure the absence
of any intervening colon between the anterior abdominal
wall and the stomach."*’ These techniques are not available
with IR-G. The panel suggested that these interventions be
performed routinely during a PEG procedure.
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Experimental Control

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Thosani 2021 0 137 7 509 -+ 0.24 [0.01; 4.29] 13.2%
Patel 2015 6 16 35 283 — 425 [1.46; 1242] 38.3%
Singh 2012 3 163 25 826 —s= - 0.60 [0.18; 2.01] 35.3%
Richter 2011 0o 27 7 589 : 1.41 [0.08; 25.36] 13.1%
Random effects model 9 343 74 2207 _ 1.26 [0.18; 8.82] 100.0%
Prediction interval [0.02; 103.34]
Heterogeneity: /2 = 59%, t% = 0.6752, p = 0.06 I I I !
0.01 0.1 1 10 100

Figure 6. Forest plot of studies evaluating bleeding risk in patients with clopidogrel use compared with those not given clopidogrel. CI, Confidence in-

terval; OR, odds ratio.

Experimental Control
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Thosani 2021 1 119 7 509 0.61 [0.07;4.99] 24.9%
Singh 2012 3 122 25 826 | 0.81 [0.24;2.72]) 75.1%
Random effects model 4 241 32 1335 - 0.75 [0.16; 3.59] 100.0%
Heterogeneity: 12=0%, t2=0, p =082 | UL
0.1 05 1 2 10

Figure 7. Forest plot of studies evaluating bleeding risk in patients with dual antiplatelet therapy (DAPT) use compared with those not given DAPT. CI,

Confidence interval; OR, odds ratio.

Experimental Control
Study Events Total Events Total
Thosani 2021 3 284 7 509
Singh 2012 21 326 25 826
Random effects model 24 610 32 1335

Heterogeneity: 1> = 49%, %= 0.2730,p = 0.16

Odds Ratio OR 95%-Cl Weight

—"'"‘ 0.77 [0.20; 2.98] 32.6%

- 221 [1.22; 4.00] 67.4%

l I 'ﬁ l . 1.56 [0.00; 853.51] 100.0%
001 01 1 10 100

Figure 8. Forest plot of studies evaluating bleeding risk in patients with anticoagulant use compared with those not given anticoagulants. CI, Confidence

interval; OR, odds ratio.

Peritonitis

For this outcome, 11 studies were assessed.
035404245 The quality of evidence was rated down due to
the retrospective nature of the source studies. The incidence
of peritonitis was 1% (9 of 896) with PEG versus 2.7% (17 of
636) with IR-G (OR, 0.6; 95% CI, 0.28-1.23; P = .14).

Like the risk of colon perforation, the panel noted that
peritonitis is a critical adverse outcome, but retrospective,
single-center studies with modest sample sizes are likely to
be underpowered to analyze this outcome in a statistically
appropriate manner. Hence, for this outcome, the previ-
ously published meta-analysis, which included 3 large
administrative databases, was also reviewed. The meta-

23,25,26,30,33,35,

analysis reported that the incidence of peritonitis was
1.9% with PEG and 2.7% with IR-G (OR, 0.71; 95% CI,
0.63-0.81; P < .001).

Postprocedure bleeding

For this analysis, 15 observation studies that met selec-
tion criteria were included.'”#3220:27:30:3 135,354 e qual-
ity of evidence was rated down due to the retrospective
nature of the source studies. Bleeding was defined as clin-
ically significant bleeding requiring either blood transfu-
sion or therapeutic intervention. A small amount of
bleeding during skin incision was not included as a signif-
icant outcome.
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Figure 9. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for search strategy for assessing optimal timing of tube

feed initiation after PEG tube placement.

delayed feeding  early feeding Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Choudhary 1996 4 20 3 21 8.8% 1.50[0.29,7.74]
Cobell 2014 19 247 16 1897 49.3% 0.94 [0.47,1.89]
Lamb 2017 4 39 17 87 17.5% 0.47 [0.15,1.50] I
Stein 2002 10 40 12 40 24.4% 0.78[0.29, 2.08] — T
Vyawahare 2013 0 54 0 55 Not estimable
Total (95% ClI) 400 400 100.0% 0.83[0.51, 1.35] =
Total events 37 43
Heterogeneity: Tau?= 0.00; Chi*=1.56, df= 3 (P = 0.67); F=0% 10101 0?1 1?0 1004

Test for overall effect: Z=0.75 (P = 0.45)

Favors delayed feeding Favors early feeding

Figure 10. Risk of 30-day all-cause mortality with early and delayed tube feed initiation for all studies. CI, Confidence interval.

The incidence of bleeding was noted to be 0.8% (13 of
1553) with PEG versus 1.8% (17 of 939) with IR-G (OR, 0.8;
95% CI, 0.31-2; P = .59). A secondary analysis that
included the recent meta-analysis also demonstrated no
statistically significant difference in the incidence of
bleeding between PEG and IR-G.

Of note, the source studies did not clearly differentiate
between patients who stopped antiplatelet/anticoagulants

versus those who did not. Those data are analyzed in
PICO 2 in this article.

Technical failure

Technical failure was defined as the inability to create a
gastrostomy and place a feeding tube on the initial
attempt. Patients who underwent a successful PEG/IR-G
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Experimental Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Stein 2002 10 40 12 40 —'-— 0.83 [0.41; 1.70] 78.5%
Choudhry 1996 4 20 3 21 — 1.40 [0.36; 549] 21.5%
Random effects model 14 60 15 61 ————=

Heterogeneity: 1> = 0%, =0, p = 0.51

M 1
0.1 05 1

———— 0.93 [0.06; 14.00] 100.0%
I |

2 10

Favors delayed feeding Favors early feeding

Figure 11. Risk of 30-day all-cause mortality with early and delayed tube feed initiation for randomized controlled trial studies. CI, Confidence interval;

RR, relative risk ratio.

delayed feeding early feeding Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Choudhary 1996 1 20 0 21 20.2% 3.31[0.13, 86.06)
Cohell 2014 0 247 2 197 23.0% 016 [0.01, 3.31] =
Stein 2002 3 40 2 40 56.7% 1.54[0.24,9.75] ——
Total (95% CI) 307 258 100.0% 1.06 [0.24, 4.80] ——aie——
Total events 4 4

e - - . 2= - = IR = : : : :
Heterogeneity: Tau*=0.15; Chi*= 217, df= 2 (P = 0.34), F= 8% 0.01 01 10 100

Testfor overall effect: Z=0.08 (P = 0.94)

Favors delayed feeding Favors early feeding

Figure 12. Short-term (<72 hours) mortality with early and delayed tube feed initiation for all studies. CI, Confidence interval.

Experimental Control
Study Events Total Events Total
Stein 2002 3 40 2 40
Choudhry 1996 1 20 0o 21
Random effects model 4 60 2 61

Heterogeneity: 1= 0%, t>=0, p = 0.69

Risk Ratio RR 95%-Cl Weight
—ig— 1.50 [0.26; 8.50] 76.6%
= 3.15 [0.14; 72.90] 23.4%
: 1.78 [0.03; 95.63] 100.0%
01 0512 10

Favors delayed feeding Favors early feeding

Figure 13. Short-term (<72 hours) mortality with early and delayed tube feed initiation for randomized controlled trial studies. CI, Confidence interval;

RR, relative risk ratio.

delayed feeding  early feeding Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Brown 1995 4 30 1 27 22% 4.00([0.42, 38.25)
Choudhary 1996 1 20 5 21 2.2% 0.17[0.02,1.59)
Cobell 2014 57 247 45 197 56.5% 1.01 [0.65, 1.58) ——
Lamh 2017 ] 39 26 87 1456% 0.70([0.29,1.69) —_—1
McCarter 1998 6 55 7 57  8.3% 0.87[0.27,2.79) —
Shahmanyan 2022 4 118 1 32 23% 1.09[0.12,10.09]
Stein 2002 7 40 5 40  7.3% 1.48([0.43,5.14] T
Vyawahare 2013 5 54 5 55 B.6% 1.02[0.28,3.75) S S—
Total (95% CI) 603 516 100.0% 0.97 [0.69, 1.35] >
Total events 93 95
Heterogeneity: Tau®= 0.00; Chi*= 4.90, df= 7 (P = 0.67); F= 0% =lll]1 0?1 150 1EIEI=

Test for overall effect: Z=0.19 (P = 0.85)

Favours delayed feeding Favours early feeding

Figure 14. Adverse events with early and delayed tube feed initiation for all studies. CI, Confidence interval.
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Experimental Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Stein 2002 7 40 5 40 —|—o—— 1.40 [0.48; 4.04] 34.8%
McCarter 1998 6 55 7 57 e 0.89 [0.32; 2.48] 35.9%
Choudhry 1996 1 20 5 21 = 0.21 [0.03; 1.64] 15.1%
Brown 1995 4 30 1 27 3.60 [0.43;30.26] 14.3%
Random effects model 18 145 18 145 —_ 1.02 [0.23; 4.47] 100.0%
Prediction interval [0.04; 24.19]
Heterogeneity: 1° = 25%, t% = 0.3255, p = 0.26 I J I !

01 051 2 10

Favors delayed feeding Favors early feeding

Figure 15. Adverse events with early and delayed tube feed initiation for randomized controlled trial studies. CI, Confidence interval; RR, relative risk

ratio.

delayed feeding  early feeding Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Choudhary 1996 0 20 1 21 4.2% 0.33[0.01,8.67)
Cobell 2014 16 247 9 197 63.0% 1.45(0.63, 3.39) ——
Lamb 2017 2 39 3 87 132% 1.51[0.24, 9.44)
Stein 2002 5 40 3 40 196% 1.76 [0.39, 7.93) —_—r
Total (95% CI) 346 345 100.0% 1.42[0.73,2.77] g
Total events 23 16
Heterogeneity: Tau®= 0.00; Chi*= 0.85, df= 3 (P = 0.84); F=0% =U 0 0?1 1?0 1005

Testfor overall effect: Z=1.04 (P = 0.30)

Favors delayed feeding Favors early feeding

Figure 16. Vomiting with early and delayed tube feed initiation for all studies. CI, Confidence interval.

Experimental Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Stein 2002 5 40 3 40 —+— 1.67 [043; 6.51] 84.2%
Choudhry 1996 0 20 1 21 —— 0.35 [0.02; 8.10] 15.8%
Random effects model 5 60 4 61 ﬁ, 1.30 [0.00; 1819.05] 100.0%
Heterogeneity: 12 = 0%, t2=0, p = 0.37 I T !
0.001 0.1 1 10 1000

Favors delayed feeding Favors early feeding

Figure 17. Vomiting with early and delayed tube feed initiation for randomized controlled trial studies. CI, Confidence interval; RR, relative risk ratio.

delayed feeding  early feeding Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

Choudhary 1996 0 20 0 21 Not estimable

Cobell 2014 1 247 0 197 324% 2.40[0.10,59.33] =

Lamh 2017 2 39 0 87 355% 11.67[0.55, 248.91] & >
McCarter 1998 1 55 0 54 321% 3.00([0.12,75.28] =

Shahmanyan 2022 0 118 0 32 Not estimahle

Stein 2002 0 40 0 40 Not estimable

Total (95% CI) 519 431 100.0% 4.53[0.73, 28.06] e

Total events 4 0

Heterogeneity: Tau®= 0.00; Chi*=0.58, df= 2 (P=0.75), F= 0% oo o 10 100

Testfor overall effect Z=1.62 (P =0.10) Favors delayed feeding Favors early feeding

Figure 18. Aspiration for early and delayed tube feed initiation for all studies. CI, Confidence interval.
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delayed feeding  early feeding

Odds Ratio

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Choudhary 1996 0 20 0 21 Mot estimable
Cohell 2014 2 247 4 197 43.8% 0.39[0.07,2.17) —
Lamb 2017 1 39 5 87 27.4% 0.43[0.05, 3.82) =
Shahmanyan 2022 0 118 0 32 Mot estimable
Stein 2002 2 40 0 40 14.0% 5.26[0.24,113.11)
Vyawahare 2013 0 54 3 55 14.8% 0.14[0.01,2.73)
Total (95% ClI) 518 432 100.0% 0.50 [0.16, 1.59] —~ll—
Total events 5 12
Heterogeneity: Tau®= 0.04; Chi*= 3.08, df= 3 (P = 0.38); F= 3% U.Ih1 0?1 150 160
Testfor overall effect: Z=1.18 (P = 0.24) Favors delayed feeding Favors early feeding
Figure 19. Peristomal leak for early and delayed tube feeds for all studies. CI, Confidence interval.

delayed feeding  early feeding Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Brown 1895 3 30 1 27 12.2% 2.89(0.28, 29.58]
Choudhary 1996 ] 20 1 21 6.2% 0.33[0.01,8.67)
Cobell 2014 4 247 5 197  37.3% 063[0.17,2.39) — &
Lamb 2017 2 39 6 87  242% 0.73[0.14,3.79) — &
Shahmanyan 2022 1 118 0 32 6.3% 0.83[0.03, 20.85)
Vyawahare 2013 5 54 1 55 13.8% 5.51[0.62, 48.82]
Total (95% CI) 508 419 100.0% 1.04 [0.46, 2.34] o
Total events 15 14

R .- . e i _ - } '] 1 1

Heterogeneity: Tau®= 0.00; Chi*=4.24, df=5{P=052); F=0% .01 01 10 100

Test for overall effect. Z=0.09 (P =0.93)

Favors delayed feeding Favors early feeding

Figure 20. Wound infection for early and delayed tube feeds for all studies. CI, Confidence interval.

Experimental Control
Study Events Total Events Total
Choudhry 1996 0 20 1 21
Brown 1995 3 30 1 27
Random effects model 3 50 2 48

Heterogeneity: /% = 8%, t2=0.1723, p = 0.30

Risk Ratio RR 95%-Cl Weight

S 035 [0.02; 8.10] 34.3%

- 270 [0.30; 24.43] 65.7%

— Tl | 1.34 [0.00; 304187.64] 100.0%
0.001 0.11 10 1000
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Figure 21. Wound infection for early and delayed tube feeds for randomized controlled trial studies. CI, Confidence interval; RR, relative risk ratio.

delayed feeding  early feeding

Odds Ratio

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Choudhary 1996 0 20 1 21 17.7% 0.33[0.01,8.67)

Cobell 2014 4 247 0 197 19.8% 7.30[0.39,136.40)

Shahmanyan 2022 0 118 1 32 17.9% 0.09 [0.00,2.23)

Stein 2002 0 40 2 40 18.9% 0.19(0.01, 4.09)

Vyawahare 2013 5 54 1 55 258% 5.51(0.62, 48.82] I e E—

Total (95% CI) 479 345 100.0% 0.90 [0.15, 5.51] o

Total events 9 5

Heterogeneity: Tau?= 2.08; Chi*= 7.87, df=4 (P = 0.10); F= 49% 10 002 041 1?0 5005

Test for overall effect: Z=0.11 (P =0.91)
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Figure 22. Stomatitis rates for early and delayed tube feeds for all studies. C/, Confidence interval.
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Experimental Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Stein 2002 0 40 40 - 0.20 [0.01;4.04] 52.2%
Choudhry 1996 0 20 1 21 0.35 [0.02; 8.10] 47.8%
Random effects model 0 60 3 61 : 0.26 [0.01; 9.04] 100.0%
Heterogeneity: /> = 0%, t2=0, p = 0.80 ' ' ' ' '
0.01 041 1 10 100
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Figure 23. Stomatitis rates for early and delayed tube feeds for randomized controlled trial studies. CI, Confidence interval; RR, relative risk ratio.
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Figure 24. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for the search strategy for assessing risk of implan-

tation metastasis.

after failure of the initial attempt with the other technique
were analyzed based on the initial intervention.

For this outcome, 14 studies were reviewed.”'*#273%31
39:37:39,42:44485051 The quality of evidence was rated down
for inconsistency as well as the retrospective nature of the
source studies. The incidence of technical failure was 6.1%
(73 of 1196) with PEG versus 2.6% (18 of 705) with IR-G
(OR, 2.52; 95% CI, 0.92-6.89; P = .06). The secondary anal-

ysis using the recent meta-analysis also demonstrated no
significant difference in technical failure between PEG
and IR-G.

Infection at the PEG tube site

The incidence of peristomal infections was reported in
21 studies.'®*290595597 The quality of evidence was
rated down due to the retrospective nature of the source
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Odds Ratio OR 95%-Cl Weight
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0.0%
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0.0%
0.0%
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0.0%
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Experimental Control
Study Events Total Events Total
Akkersdijk 1995 1 50 0 50
Ehrsson 2004 0 59 0 89
Hiki 2008 0 64 0 87
Kohler 2015 0 65 0 100
Mcallistor 2013 0o 21 0 89
Retes 2017 0 172 0 137
Strijbose 2017 0 291 1 469
Teich 2018 0 70 0 67
Walton 1999 0 36 0 4
Yang 2011 1 63 0 76
Forner 2022 5 202 0 268
Random effects model 7 1093 1 1436
Prediction interval
Heterogeneity: /2= 0%, t2=0, p = 0.52 !
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Figure 25. Incidence of implantation metastasis with transoral “Pull” PEG and “Direct” gastrostomy without the transoral passage of feeding tube. CI,

Confidence interval; OR, odds ratio.

TABLE 2. Comparative outcomes of PEG and interventional radiologist-guided gastrostomy

Outcome Studies OR 95% CI P value P (%) Cochrane Q Publication bias
30-day mortality 20 0.57 0.37-0.87 .01 30.30 0.1 0.56

Colon perforation 8 0.92 0.25-3.33 .87 0 042 0.01*
Peritonitis 11 0.6 0.28-1.23 14 0 0.81 047
Bleeding 15 0.8 0.31-2 .59 0 048 0.11
Technical failure 14 2.52 0.92-6.89 .06 61 0.003 0.005
Peristomal infection 21 0.92 0.65-1.29 63 24.50 0.15 0.22
Aspiration pneumonia 9 0.58 0.28-1.20 1 0 0.72 0.45%

Tube malfunction 20 0.5 0.27-0.92 .02 84.20 0.001 0.09

Cl, Confidence interval; OR, odds ratio.

*Egger’s regression test should not be used for publication bias when study numbers are less than 10.

studies. The incidence of peristomal infection was 7.7%
(191 of 2487) with PEG versus 7.8% (173 of 2204) with
IR-G (OR, 0.92; 95% CI, 0.65-1.29; P = .63). The secondary
analysis using the recent meta-analysis also demonstrated
no significant difference in peristomal infections between
PEG and IR-G.

Current ASGE guidelines recommend the administra-
tion of periprocedural antibiotics in patients undergoing
initial gastrostomy to minimize the risk of peristomal infec-
tions.”” Older interventional radiology guidelines did not
specifically mandate the use of periprocedural antibiotics
during IR-G due to lack of the transoral passage of the
feeding tube and perceived reduction in bacterial contam-
ination.” However, the most recent guideline from the
Society of Interventional Radiology recommends peripro-
cedural antibiotics with IR-G irrespective of the technique
used.”™

Aspiration pneumonia

The incidence of aspiration pneumonitis was reported
in 9 studies.”*?"3 1730383995 The quality of evidence was
rated down due to the retrospective nature of these source
studies. The incidence of aspiration pneumonia was 1.2%
(12 of 976) with PEG and 3.4% (17 of 495) with IR-G
(OR, 0.58; 95% CI, 0.28-1.21; P = .11). The secondary anal-
ysis using the recently published meta-analysis also demon-
strated no significant difference in the incidence of
aspiration pneumonia with PEG and IR-G.

Cost, cost-effectiveness, and equity

There were no studies that assessed cost-effectiveness.
In terms of cost, direct comparisons for the procedure or
sedation were not available. As an indirect assessment,
the work relative value unit (RVU) is 3.56 for PEG and
3.93 for IR-G. However, the work RVUs do not provide a
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complete assessment of cost. Data from non-U.S. studies
(one each from Canada and Australia) were reviewed but
were not used for the final analysis.''***° There were no
specific concerns related to equity because IR-G and PEG
are both invasive procedures that are frequently performed
at large and small community hospitals.

Certainty of evidence

For most of the outcomes, the risk of bias was judged to
be serious because definitions of outcomes were not uni-
formly characterized and all source studies did not provide
comparative data regarding the prevalence of comorbid-
ities in the patients in each arm. There were concerns
with imprecision in studies due to low event rates in
some outcomes as well as wide CIs. There were no issues
with indirectness. The quality of evidence was rated down
to “low” due to the retrospective study design of the
source studies, risk of bias, and imprecision in estimates
of the incidence.

Discussion

Noting the low quality of evidence; comparable rates of
technical success with PEG and IR-G; concern for serious
adverse outcomes such as death, colon perforation, and
peritonitis associated with IR-G; and input from expert ra-
diologists and patient advocates, the ASGE suggests PEG
over IR-G as the modality of choice for initial enteral ac-
cess. The panel notes that in institutions where IR-G is
frequently performed or PEG is unavailable, IR-G can be
considered an appropriate method for enteral access.

Question 2: In patients undergoing PEG, should anti-
platelet or anticoagulant agents be beld before the pro-
cedure to prevent continuing bleeding or other adverse
events?

Recommendation 2a: In patients on antiplatelets,
including dual antiplatelet therapy (DAPT), who need
to undergo PEG placement, the ASGE suggests against
routine withholding of antiplatelets (conditional
recommendation and very low quality of evidence).

Recommendation 2b: In patients on anticoagu-
lants who need to undergo PEG placement, the
ASGE suggests that the periprocedural management
of anticoagulants should be based on a multidisci-
plinary discussion including the patient regarding
the risk of bleeding versus cardiovascular events
(conditional recommendation and very low quality
of evidence).

Discontinuing antithrombotic medications can pose a
significant risk to high-risk patients.”””’ Guidelines on
withholding antithrombotic medications, including anti-
platelet medications and anticoagulants, are critical to
minimize mortality and morbidity associated with PEG
placement. As such, we performed a systematic review of
published literature comparing PEG placement with or
without antithrombotic medications using Ovid MEDLINE

and Embase for all studies published through September
2022. Outcomes included bleeding, mortality, risk of car-
diovascular events, adverse events, transfusions, and cost.

Only 1 study was identified that directly compared out-
comes in patients who held their antithrombotics versus
those who did not.”” Given the limited nature of this study
and to better understand the risk of bleeding, the search
was expanded to include studies evaluating patients who
were on any antithrombotic medications during their hos-
pitalization or at the time of PEG placement, versus pa-
tients who were never on any of these medications. The
PRISMA diagram detailing study screening and inclusion
is provided in Figure 4. We identified 4 retrospective
cohort studies, from which patient level data on bleeding
outcomes were extracted.””®* No usable data were avail-
able on mortality, risk of cardiovascular events, overall
adverse events, transfusions, hospitalization, and cost.
Qumseya scores on quality were 6 to 7 for the studies
included."”

The definition of bleeding varied between different
studies. One study stratified their data specifically on
PEG-related bleeding. However, all studies reported “sig-
nificant bleeding,” defined as some variation of bleeding
requiring endoscopic intervention, transfusion of blood
products, hemoglobin drop of >2 g/dL, or clinical signs
of active bleeding.

In the single retrospective study in which patients’ an-
tithrombotic medications were held, 272 patients with an-
tiplatelet medications were included (199 held, 73
continued) and the outcomes of patients on single anti-
platelet medications (aspirin or clopidogrel) and DAPT
medications were pooled. No specific dosing of aspirin
was given in this study. Only 1 bleeding event was noted
when antiplatelets were held and none when continued.’”
As such, no significant increase in the rate of bleeding was
noted in this study (single study OR, 0.90; 95% CI, 0.036-
22.35; P = .95).

We then identified 4 nonrandomized respective cohort
studies and extracted patient level data of 4708 patients to
compare the risk of bleeding with or without any antith-
rombotic medications given during the hospitalization
(Table 3).°7°* Only 1 study specifically reported data in
which PEG placement was done without stopping the an-
tithrombotic medications,”’ and 1 study reported data
with the aspirin continued’; the other studies reported
cases in which only antithrombotic medications were given
sometime during the periprocedural period.

When evaluating antiplatelets, the use of aspirin alone did
not significantly increase the rate of bleeding after PEG (4
studies, OR, 1.39; 95% CI, 0.56-3.44; P = .32; Fig. 5).°7%°
Similarly, patients on clopidogrel did not have an increased
rate of bleeding compared with patients not on clopidogrel
(Fig. 6; 4 studies, OR, 1.26; 95% CI, 0.18-8.81; P = .72).””%
We also extracted data for patients receiving DAPT and
found no increased rate of bleeding (Fig. 7; 2 studies, OR,
0.75;95% CI, 0.16-3.59; P = .25).””°" Anticoagulants, which
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TABLE 3. Summary outcomes of significant bleeding with PEG placement on the medication listed versus control

Medication administered Studies OR 95% ClI P value P (%) Cochrane Q
Single antiplatelet
Aspirin 4 1.39 0.56-3.44 32 31.80 0.69
Clopidogrel 4 1.26 0.18-8.81 72 59.30 0.12
Dual antiplatelet 2 0.75 0.15-3.59 25 0 0.81
Anticoagulation 2 1.56 0.00-853.51 .53 48.80 0.16

Publication bias was not reported given the low number of studies.
Cl, Confidence interval; OR, odds ratio.

included only therapeutic heparin or warfarin, also did not
increase the rate of bleeding, with data only available from
2 studies (Fig. 8; OR, 1.56; 95% CI, 0.00-853.51; P =
53).”7°" Very limited data were available on novel oral anti-
coagulants, so these were not included in the current
guideline.

Certainty of evidence

The certainty of the evidence was low throughout. All
studies were rated down for indirectness because they
were subgroup analyses or reanalysis of patient-level
data. Studies were rated down for imprecision given the
low number of outcomes, with bleeding rates of 5.1% or
less. In addition, the wide CI in the 2 studies reporting out-
comes in patients on anticoagulation further rated down
the precision. Overall, the certainty of evidence was
considered very low.

Discussion

The panel noted that beyond the risks for cardiovascular
events, there are other risks or disadvantages associated
with holding antithrombotic medications. This includes
keeping patients on nasal feeds, increasing length of stay,
and delays in transfer to longer-term acute care facilities.
In addition, consistent with expert opinion, the bleeding
events were not life-threatening. The patient advocate
also preferred bleeding over a cardiovascular event. No
data were available on patient values, cost-effectiveness,
and equity. No data were available on maneuvers to reduce
bleeding such as tightening bumper for a short duration
immediately after placement.

Given the totality of evidence, a conditional recommen-
dation was drafted suggesting against the routine with-
holding of antiplatelet medications, including DAPT.
Conversely, given the low quality of evidence, the ASGE
suggests that the management of anticoagulant medica-
tions should be based on a multidisciplinary discussion
regarding the competing risks of bleeding (with continua-
tion of medications) and cardiovascular adverse events
(with stopping medications). As standard of care for shared
medical decision-making, the patient or legal guardian
should be a part of these discussions.

Question 3: In patients who undergo PEG placement,
should tube feeds be initiated early or intentionally
delayed?

Recommendation 3. In patients who undergo PEG
placement, the ASGE recommends that PEG tubes
may be used for feeding early (within 4 hours) over
routine delays in initiation (strong recommendation
and low to moderate quality of evidence).

For this question, a systematic review of published liter-
ature comparing intentionally delayed versus early tube
feed initiation after PEG placement was performed. The
PRISMA diagram detailing study screening and inclusion
is provided in Figure 9. For this, we used Ovid MEDLINE
and Embase for all studies published through September
27, 2022. We used search terms and subheadings including
enteral nutrition, enteral feeding, tube feeding, nutritional
support, postpyloric, enteric, enteral, transpyloric, endos-
copy, GI, digestive system, gastrostomy, PEG, interval,
early, timing, initiation, delayed, and immediate (Figs. 1-
25).

Outcomes of interest included all-cause mortality at
30 days, short-term mortality (<72 hours), adverse events,
vomiting, aspiration, peristomal leak, wound infection, and
PEG site stomatitis.

We identified 4 RCTs, which included 290 patients, 145 of
whom underwent intentionally delayed tube feed initiation
after PEG placement and 145 underwent early tube feed initi-
ation.””° All studies had Qumseya scores of >7."? Early tube
feed initiation was defined variously within 1 hour,” within
3 hours,”® at 3 hours,”” and at 4 hours®* after PEG tube place-
ment. Intentionally delayed tube feed initiation was per-
formed at 24 hours in 3 of the studies”” > and the day after
PEG placement in 1 study.”® We additionally identified 4
non-RCT comparative studies comprising 3 retrospective co-
horts®”®” and 1 prospective observational study,”” which
included 829 total additional patients, 371 of whom under-
went early feeding and 458 underwent delayed feeding.
For these non-RCT comparative studies, early tube feed initi-
ation was defined at 3 hours, " before 4 hours,”®” or at or
before 4 hours after PEG placement.”” Tube feed initiation
was considered delayed if performed at or later than
4 hours,”® more than 4 hours,”” between 4 and 24 hours,"”
or 16 to 24 hours after PEG placement.”’
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TABLE 4. Comparative outcomes of early and delayed tube feed initiation for all studies

Outcome Studies OR 95% ClI P value P (%)
30-day mortality 5 0.83 0.51-1.35 45 0
Short-term (<72 hours) mortality 3 1.06 0.24-4.80 94 8
Adverse events 8 0.97 0.69-1.35 .85 0
Vomiting 4 1.42 0.73-2.77 30 0
Aspiration 6 4.53 0.73-28.06 .10 0
Peristomal leak 6 0.50 0.16-1.59 24 3
Wound infection 6 1.04 0.46-2.34 93 0
Stomatitis 5 0.90 0.15-5.51 91 49

Cl, Confidence interval; OR, odds ratio.

TABLE 5. Comparative outcomes of early and delayed tube feed initiation for all randomized controlled trials
Outcome Studies RR 95% CI P value (%)
30-day mortality 2 0.93 0.06-14.00 .79 0
Short-term (<72 hours) mortality 2 1.78 0.03-95.63 31 0
Adverse events 4 1.02 0.23-4.47 .96 25
Vomiting 2 1.30 0.00-1819.05 72 0
Wound infection 2 134 0.00-304187.64 81 8
Stomatitis 2 0.26 0.01-9.04 Al 0

Cl, Confidence interval; OR, odds ratio; RR, relative risk ratio.

For the meta-analysis, we defined early tube feed initia-
tion at or before 4 hours after PEG tube placement and de-
layed initiation over 4 hours after PEG placement. Hence, 1
retrospective cohort’' that considered early tube feed initi-
ation before 24 hours and delayed after 24 hours was
excluded from our analysis. Outcomes were measured
for both the RCTs alone and the RCTs and non-RCTs com-
bined (total 516 early and 603 delayed initiations of
feeding) (Tables 4 and 5). Definitions/criteria for clinical
adverse events were not standardized or consistently re-
ported for the included studies. Tube feed type and admin-
istration (aside from timing) was also not standardized or
consistently reported.

Two meta-analyses of RCTs'*"” were not used in our
analysis because they both included 2 RCTs of likely over-
lapping patients, 1 in abstract form with 77 patients* and 1
in manuscript form with 80 patients from the same hospital
and study time period.”’

Mortality

For all-cause mortality at 30 days, data from 2 RCT and 3
non-RCT studies™ """ demonstrated similar mortality
(9.3% for delayed vs 12% for early, OR, 0.83; 95% CI, 0.51-
1.35; P = .45) (Fig. 10). When including only the 2
RCTs,”* mortality rates were statistically comparable
(23.3% for delayed vs 24.6% for early, relative risk ratio
[RR], 0.93; 95% CI, 0.06-14.00; P = .79) (Fig. 11). While as-
sessing the certainty of evidence, we rated down for
imprecision.

Short-term (<72 hours) mortality was examined in 3
studies,”*>°” which demonstrated no statistically signifi-
cant difference (1.3% for delayed vs 1.6% for early, OR,
1.06; 95% CI, 0.24-4.8; P = .94) (Fig. 12). When consid-
ering only the 2 RCTs,"”* no significant mortality
difference was noted (6.7% vs 3.3%, RR, 1.78; 95% ClI,
0.03-95.63; P = .31) (Fig. 13). The evidence was rated
down for imprecision.

Adverse events

All 8 studies examined adverse events and demon-
strated no difference in the incidence of adverse events
(15.4% for delayed vs 18.4% for early, OR, 0.97; 95% CI,
0.69-1.35; P = .85) (Fig. 14). When including only the 4
RCTs, no statistically significant difference was observed
(12.4% vs 12.4%, RR 1.02; 95% CI, 0.23-4.47; P = .96)
(Fig. 15). The evidence was rated down for imprecision.

Vomiting

Two RCTs"*” and 2 non-RCTs""* reported the incidence
of vomiting. There was no difference based on data from all
the 4 studies combined (6.6% for delayed vs 4.6% for early,
OR, 1.42; 95% CI, 0.73-2.77; P = .3) (Fig. 16), or for only
the RCTs (8.3% vs 6.6%, RR, 1.30; 95% CI, 0.00-1819.1; P =
.72) (Fig. 17). This was rated down for imprecision.

Aspiration
Only 1 aspiration event, which occurred in the delayed
group, was reported in the 3 RCTs that examined this
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adverse event.””*” Hence, a meta-analysis of RCTs was not
performed. For the 6 non-RCT and RCT studies that
compared aspiration rates,” " all aspiration events
occurred in the delayed arm, but this difference was not
statistically significant (0.8% vs 0%, OR, 4.53; 95% ClI,
0.73-28.06; P = .1) (Fig. 18). The data were rated down
for imprecision. This was noted to have a strong associa-
tion due to a large effect.

Peristomal leak

Two RCTs examined peristomal leak.”®> One study re-
ported 2 events in the delayed arm, whereas the other did
not have any peristomal leaks occurring in either study
arm. Therefore, a meta-analysis was only performed using
the 6 combined RCT and non-RCT studies that reported
peristomal leaks™>°""" (Fig. 19). Although more peristo-
mal leaks were noted in the early feeding group (2.8% vs
1%), this difference was small and not significant (OR,
0.5; 95% CI, 0.16-1.59; P = .24).

PEG site stomatitis

The differentiation between stomatitis and infection at
the site of the gastrostomy is unclear, because no defini-
tions were provided in the source studies. Stomatitis at
the PEG site was inferred as inflammation in the absence
of infection, whereas infection was inferred as confirmed
or suspected infection of the PEG site. Because these
were reported separately in some studies,”’ these were
analyzed separately.

Stomatitis rates were reported for 2 RCTs">> and 3
non-RCTs.”” "% No difference was seen (1.9% for delayed
vs 1.4% for early, OR, 0.9; 95% CI, 0.15-5.51; P = .91)
(Fig. 22) in all studies. A nonsignificant increase in stoma-
titis rates was noted for the early versus delayed groups
(4.9% vs 0%, RR, 0.26; 95% CI, 0.01-9.04; P = .1) when
including only the RCTs (Fig. 23). The data were rated
down due to imprecision.

Wound infection

Rates of wound infection in 6 non-RCT and RCT studies”” "’
were also similar (3.0% for delayed vs 3.3% for early, OR, 1.04;
95% CI, 0.46-2.34; P = .93) (Fig. 20), as were rates of wound
infections when considering the 2 RCTs only”>™ (6% vs
4.2%, RR: 1.34; 95% CI, 0.0-304,188; P = .81) (Fig. 21). The
data were rated down due to imprecision.

Discussion

The panelists noted a misconception that the delayed
initiation of tube feeds allows the stoma site to heal.
Instead, the stoma site takes at least several weeks to
heal.”” Another concern with early tube feed initiation
has been that gastric wall injury during PEG placement
may transiently decrease gastric motility, resulting in
increased gastric residual volume.”” Although several
studies included in our analysis reported gastric residual
volume as an outcome, the routine measurement of gastric

residuals is of unclear clinical significance and may lead to
unnecessary tube feed discontinuation.”””” In addition,
the measurement of gastric residual volume and the defini-
tion of high gastric residuals are not standardized and var-
ied between the studies that reported them. The panel
agreed that routine gastric residual measurement should
not be performed, and this was not included in our
analysis.

Theoretically, earlier tube feed initiation may allow pa-
tients to reach goal rates quicker, resulting in earlier
discharge, decreased length of hospitalization, and
decreased health care cost. There were no studies that
compared cost-effectiveness, time to reach goal tube
feed rate, or hospital length of stay. The panel noted that
the difference in nutritional status is likely clinically insig-
nificant between early and delayed tube feed initiation,
but no studies reported this.

For patient value assessment, our patient advocate
emphasized a desire to have tube feeding initiated as
soon as possible to not delay or interrupt nutrition therapy
and felt reassured that there were no increased adverse
events noted for earlier tube feed initiation. The expert
panel also noted a theoretical benefit of reducing the
risk of ileus with earlier tube feed initiation.

Overall, the evidence was of low to moderate quality.
Given the lack of a significant difference in outcomes be-
tween the early and delayed groups in RCTs, the theoret-
ical benefits of earlier tube feed initiation, input from the
experts on the panel, and the patient value assessment,
the panel made a strong recommendation for early initia-
tion of tube feed after PEG tube placement.

The panel emphasized that although earlier tube initia-
tion after PEG tube placement is recommended, there are
clinical situations where tube feed initiation after PEG tube
placement may not be clinically appropriate, such as pa-
tients on vasopressors, with severe ileus or obstruction,
or patients with bowel ischemia. In addition, although
intentional delay is not recommended, early tube feed initi-
ation after PEG tube placement may not always be feasible
due to delays related to the logistics of initiating tube
feeds. The panel noted that in most cases, although it
was not studied specifically, medications may be given
immediately via the PEG after placement, unless there
are contraindications to enteral medications.

Question 4: In patients with malignant dysphagia
requiring gastrostomy placement, is transoral “Pull”
PEG or transcutaneous “Direct” gastrostomy the preferred
modality to reduce the risk of implantation metastasis?

Recommendation 4. In patients with malignant
dysphagia requiring gastrostomy placement, the
ASGE suggests either a transoral “Pull” PEG or trans-
cutaneous “Direct” PEG (conditional recommenda-
tion and very low quality of evidence).

Creation of a gastrostomy and placement of a feeding
tube in patients with malignant etiology of dysphagia are
associated with implantation metastasis at the site of the
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gastrostomy.” Recent literature has suggested an associa-
tion between implantation metastasis and use of the
“Pull” PEG technique (Ponsky method) or the “Push”
PEG technique (Sacks-Vine method), both of which entail
the transoral passage of the feeding tube. The incidence of
implantation metastasis is reportedly lower when using
techniques that do not require the transoral passage of
the feeding tube: “Direct” endoscopic gastrostomy (which
use the “Introducer” PEG technique) or IR-G.”"*"

For this question, a systematic review of published liter-
ature was performed. A recently published systematic re-
view and meta-analysis from Siu et al®* was reviewed.
This meta-analysis included case reports and hence was
deemed unsuitable for primary analysis. Consequently,
this meta-analysis was updated. The PRISMA diagram de-
tailing study screening and inclusion is provided in Fig. 24.

Implantation metastasis with transoral “Pull”
PEG and “Direct” gastrostomy (“Direct” PEG
and IR-G)

The incidence of implantation metastasis was reported
in 11 retrospective studies.'***** The quality of evi-
dence was rated down due to the retrospective study
design of the source studies, publication bias, and impreci-
sion in estimates of the incidence of implantation metas-
tasis given low event rates. Further, there was 1 study
with an outsize impact on the forest plot due to relatively
higher incidence of metastasis within a small cohort."®

The incidence of implantation metastasis was 0.6% (7 of
1093) versus 0.07% (1 of 1436) with transoral “Pull” PEG
and “Direct” gastrostomy (PEG and IR-G), respectively
(OR, 3.34; 95% CI, 0.36-30.70; P = .52, Fig. 25).

Comparative outcomes of “Direct” PEG and IR-G

Published literature suggests that a “Direct” PEG and IR-
G can be performed in patients with malignant etiology of
dysphagia to minimize risk of implantation metastasis
because both gastrostomy techniques obviate the need
for the transoral passage of the feeding tube. There was
only 1 study that compared “Direct” PEG and IR-G in pa-
tients unable to undergo a transoral “Pull/Push” PEG.
This single-center study noted comparable technical suc-
cess between “Direct” PEG and IR-G.”” However, all-
cause 30-day mortality was 0% with “Direct” PEG and
15.6% (7 of 45) with IR-G. The only serious adverse
outcome, perforation of the colon, was noted with IR-G.
Procedure times were shorter and dosage of sedatives
was higher with “Direct” PEG than with IR-G.

Cost, cost-effectiveness, and equity
There were no studies assessing cost and cost-
effectiveness.

Certainty of evidence
The risk of bias was judged to be very serious, and there
were concerns with imprecision due to extremely low

event rates. The method of diagnosing implantation metas-
tasis was not uniformly defined in the source studies. The
quality of evidence was rated down to “very low” because
of the retrospective study design of the source studies,
risk of bias, and imprecision in estimates of the incidence.

Discussion

In addition to concerns with the quality of the data, the
experts noted that mechanical translocation of malignant
cells during the transoral passage of the gastrostomy
tube is not the only putative etiology of implantation
metastasis. Available literature also suggests hematological
spread of malignant cells leading to implantation metas-
tasis.”” Implantation metastasis has also been reported
with a “Direct” PEG as well as IR-G even though there is
no transoral passage of the feeding tube.”*””

Further, the panel expressed significant concerns
regarding the inequitable access to “Direct” PEG because
most centers preferentially perform “Pull” PEG.* In
many centers, expertise to perform “Direct” PEG is not
available and IR-G may be associated with adverse out-
comes. Hence, the panel refrained from making a recom-
mendation against use of transoral “Pull” PEGs in patients
with aerodigestive malignancies.

The risk of implantation metastasis should be discussed
with the patient during the informed consent process.”® In
centers where IR-G or “Direct” PEG is available, these op-
tions should be offered. Further, the site of the gastro-
stomy should be examined for implantation metastasis.
Finally, better quality studies examining this outcome are
needed to better delineate the risk of implantation
metastasis.

GUIDELINE UPDATE

ASGE guidelines are reviewed for updates approxi-
mately every 5 years or in the event that new data may in-
fluence a recommendation. Updates follow the same ASGE
guideline development process.
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