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ABSTRACT 

Background and aim: Patients undergoing percutaneous 
endoscopic gastrostomy (PEG) tube placement often are under 
antiplatelet therapy with a potential thromboembolic risk if these 
medications are discontinued. This systematic review aims to assess 
if maintaining aspirin and/or clopidogrel treatment increases the 
risk of bleeding following PEG placement. 

Methods: A systematic search of the MEDLINE, EMBASE, 
and SCOPUS databases was developed for studies investigating 
the risk of bleeding in patients on antiplatelet therapy undergoing 
PEG tube insertion. Summary estimates, including 95 % confidence 
intervals (CI), were calculated. A fixed or random effects model was 
used depending on heterogeneity (I2). Publication bias risks were 
assessed by means of funnel plot analysis.

Results: Eleven studies with a total of 6,233 patients (among 
whom 3,665 were undergoing antiplatelet treatment), met the 
inclusion criteria and were included in the quantitative summary. 
Any PEG tube placement-related bleeding was found in 2.67 % 
(95 % CI 1.66 %, 3.91 %) of the entire population and in 2.7 % 
(95 % CI 1.5 %, 4.1 %) of patients not receiving antiplatelet 
therapy. Pooled relative risk (RR) for bleeding in patients under 
aspirin, when compared to controls, was 1.43 (95 % CI 0.89, 2.29; 
I2 = 0 %); pooled RR for clopidogrel was 1.21 (95 % CI 0.48, 3.04; 
I2 = 0 %) and for dual antiplatelet therapy, 2.13; (95 % CI 0.77, 
5.91; I2 = 47 %). No significant publication bias was evident for the 
different medications analyzed. 

Conclusion: Antiplatelet therapy was safe among patients 
undergoing PEG tube insertion. Future prospective and randomized 
studies with larger sample sizes are required to confirm the results 
of this study. 

Key words: PEG. Gastrostomy. Tube feeding. Gastric feeding 
tubes. Antiplatelet drugs. Aspirin. Clopidogrel. 

INTRODUCTION

Percutaneous endoscopic gastrostomies (PEG) are 
widely used to provide enteral nutritional support to 
patients who are unable to ingest solid or liquid foods, 
despite having preserved absorption and motility functions 
of the gastrointestinal tract. In these cases, PEG tube feed-
ing serves as an alternative to artificial parenteral nutrition 
and especially to nasogastric tubes, for the administration 
of food directly into the stomach, providing patients with 
the most suitable and physiological feeding option (1). 

PEG placement is an endoscopic technique consisting 
in the insertion of a flexible tube to create a temporary or 
permanent communication between the abdominal wall 
and the gastric cavity, ensuring the direct passing of food 
into the patient’s digestive tract. Since Ponsky and Gaud-
erer described this technique (2), PEG tubes have replaced 
other surgical (3) and radiological (4) gastrostomy tech-
niques as the method of choice for long term feeding of 
patients with a high range of acute and chronic conditions, 
in different situations (5,6), both in hospital and at home 
(7). The technique has been associated with significantly 
less overall complication rates (8,9) and is recognized as 
a minimally invasive procedure that eliminates the need 
for general anesthesia and reduced use of instrumentation. 

PEG is considered as an invasive interventional endo-
scopic procedure potentially associated with a high risk of 
bleeding, a complication that has been reported in approx-

Lucendo AJ, Sánchez-Casanueva T, Redondo O, Tenias JM, 
Arias A. Risk of bleeding in patients undergoing percutaneous 
endoscopic gastrotrostomy (PEG) tube insertion under antiplate-
let therapy: A systematic review with a meta-analysis. Rev Esp 
Enferm Dig 2015;107:128-136.

Received: 17-12-2014
Accepted: 18-01-2015

Correspondence: Alfredo J Lucendo. Department of Gastroenterology. Hos-
pital General de Tomelloso. Vereda de Socuéllamos, s/n. 13700 Tomelloso, 
Ciudad Real. Spain
e-mail: alucendo@vodafone.es



Vol. 107, N.º 3, 2015 RISK OF BLEEDING IN PATIENTS UNDERGOING PERCUTANEOUS ENDOSCOPIC GASTROTROSTOMY (PEG)  129 
 TUBE INSERTION UNDER ANTIPLATELET THERAPY: A SYSTEMATIC REVIEW WITH A META-ANALYSIS

Rev esp enfeRm Dig 2015; 107 (3): 128-136

imately 2.5 % of procedures in the early literature (10,11). 
Therefore, guidelines of the British Society of Gastroenter-
ology (BSG) (12) and the American Society of Gastrointes-
tinal Endoscopy (ASGE) (13) recommend the cessation of 
antiplatelet treatment with clopidogrel or ticlopidine sev-
en days prior to “high-risk” endoscopic procedures. With 
regard to aspirin and others non-steroideal anti-inflamma-
tory drugs (NSAIDs) endoscopic procedures may be per-
formed while the patient is receiving this medication in the 
absence of a pre-existing bleeding diathesis (13). However, 
the aforementioned guidelines are based on expert opinion 
and best clinical practice, since there are no available pro-
spective randomized clinical trials (RCT) to support them.

Patients undergoing PEG are commonly treated with 
aspirin and/or other antithrombotic agents, which are fre-
quently used for treating or preventing several cardio- and 
cerebrovascular diseases. Discontinuation of antiplatelet 
medication in such situations is associated with increased 
risk of thrombosis, with severe or fatal consequences (14-
16). Clopidogrel cessation may also result in rebound 
platelet hyperactivity contributing to increased thrombo-
embolic complication in this setting (17). A major dilemma 
concerning patients taking these medications includes the 
potential risk of bleeding as a result of endoscopic inter-
vention and the risk of thromboembolic events when such 
medications are withheld. As a result, several authors have 
evaluated in recent large retrospective studies, whether 
there is an association between periprocedural use of aspi-
rin, clopidogrel, or ticlopidine and bleeding in patients who 
underwent PEG tube placement without withdrawing this 
medication (18-22). According to these studies, the use of 
antiplatelet therapy was not a risk factor of post procedure 
bleeding in such patients.

However, the safety of using PEG tube placement 
alongside antiplatelet treatment has yet to be systematical-
ly analyzed in order to provide clinicians and endoscopists 
with useful evidence for decision making with regard to 
the complex management of the risk and benefits in these 
delicate situations. 

This research aims to systematically review the evi-
dence available on the safety of periprocedural treatment 
with antiplatelet drugs (specifically aspirin, clopidogrel, 
ticlopidine and dual antiplatelet therapy) in patients who 
underwent PEG tube placement, in terms of procedural-re-
lated bleeding complications, compared to the “standard” 
risk of PEG tube insertion in patients with no antiplatelet 
therapy, or where therapy was withheld.

METHODS

This systematic review has been registered in the 
PROSPERO International prospective register of system-
atic reviews (www.crd.york.ac.uk/PROSPERO; register 
no. CRD42014013607), and was reported in accordance 
with the PRISMA statements (23,24).

Selection of studies

Source studies were identified by systematically 
searching 3 major bibliographic databases (PUBMED, 
EMBASE, and Scopus) for the period up to September 
2014. To this end, a predetermined protocol was used in 
accordance with the quality of reporting meta-analyses of 
observational studies in epidemiology (23,24).

Comprehensive search criteria were used to identify 
articles dealing with risk of bleeding in patients receiving 
antiplatelet treatment and undergoing PEG tube placement. 
We consulted the thesauri for MEDLINE (MESH) and 
EMBASE (EMTREE) using the following search strategy: 
(gastrostomy[MeSH Terms] OR gastrostomy feeding OR 
endoscopic gastrostomy complications OR percutaneous 
gastrostomy OR gastrostomy tube OR endoscopic gastros-
tomy OR percutaneous endoscopic gastrostomy OR peg 
tube) AND (“Platelet Aggregation Inhibitors”[Pharmaco-
logical Action] OR bleeding OR Hemorrhage”[Mesh] OR 
hemorrhag* OR antiplatelet OR antithrombotic agents). 
For the Scopus database, only free text searches with trun-
cations were carried out. The search was not restricted with 
regard to date or language of publication. 

We also examined the reference lists from retrieved arti-
cles and abstracts of conference proceedings to identify 
relevant studies. Abstracts books of the annual Digestive 
Diseases Week, American College of Gastroenterolo-
gy Meeting and the United European Gastroenterology 
Week for the period 2005 to 2014 (if available) were also 
examined. Four reviewers (AJL, TS-C, OR-G, & AA) 
independently screened the database search for titles and 
abstracts. If any of the reviewers felt that a title or abstract 
met the study eligibility criteria, the full text of the study 
was retrieved. 

Inclusion criteria

1.  RCTs, observational prospective and retrospective 
studies, and case series reports were included if 
data on early and/or late complications of PEG tube 
insertion in patients receiving antiplatelet therapy 
were provided. Publications were included irre-
spective of whether these were the main focus of 
the article.

2.  Studies evaluating any kind of antiplatelet therapy, 
including aspirin at different dosages, clopidogrel, 
ticlopidine or dual antiplatelet therapy in patients 
undergoing PEG tube placement. Exposure to anti-
platelet agents was defined as any intake of the 
drug within the 48 hours prior to PEG tube inser-
tion or within the following 24 hours after PEG 
placement.

3.  Studies providing objective quantitative data on the 
occurrence of any bleeding episodes after PEG tube 
placement under the aforementioned conditions. 
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Exclusion criteria

1.  Studies reporting on non-endoscopic gastrostomy 
tube placement (radiological or surgical gastrosto-
mies). 

2.  Studies reporting on patients under anticoagulant 
therapy (warfarin, low molecular weight heparins 
[LMWH]) or unfractionated heparins (UFH), along 
or together with antiplatelet drugs. 

3.  Review articles on the safety and efficacy of PEG 
tube feeding that did not provide original data on 
antiplatelet therapy; clinical guidelines and consen-
sus documents. 

4.  Studies not carried out on humans.
5.  Studies providing duplicated information (i.e. repeat-

ed abstracts presented at different congresses or 
abstracts published later as a full-paper).

6.  Subsets of cases or controls from a previously pub-
lished article by the same authors.

Quality assessment 

Cohort studies, case series, and case reports were evalu-
ated for quality only if the article described all patients, the 
type and doses of antiplatelet drugs they used, the occur-
rence of any bleeding episode, and any additional proce-
dural-related complication. Likewise, antiplatelet treatment 
and bleeding episodes or rate had to be specifically stated in 
the text as well as the time frames and the clinic or clinics 
in which the study was carried out. Quality assessment was 
checked with a specific evaluation form for observational 
studies based on the STROBE statements (25).

A study was considered to be at low risk for bias if each 
of the bias items could be categorized as low risk. On the 
contrary, studies were judged to have a high risk of bias if 
even one of the items was deemed high risk. Three inves-
tigators (AA, AJL, TSC) independently gave each eligible 
study an overall rating of high, low, or unclear risk of bias, 
and if disagreements emerged, a third reviewer (OR-G) 
was consulted.

Data extraction

Three reviewers (AA, AJL, and TS-C) independently 
extracted relevant information from each eligible study 
using a standardized data extraction sheet and then pro-
ceeded to cross-check the results. The data thus extracted 
included the last name of the first author; publication year; 
origin of the research; type of antiplatelet drug assessed; 
age and gender of study participants; sample size; meth-
odological design and study period, whenever possible. At 
the same time, data on the key outcome, including occur-
rence of PEG-related bleeding episodes, together with its 
severity and outcomes, were extracted from all included 

studies. Disagreements between reviewers regarding data 
extraction were resolved through discussion. The authors 
of the various studies were contacted by e-mail for addi-
tional information if necessary. 

Statistical analysis

PEG tube placement-related bleeding risks in patients 
with and without active antiplatelet therapy, were summa-
rized with the aid of a fixed or random effects meta-anal-
ysis weighted for the inverse variance following DerSi-
monian and Laird’s method. Results of this meta-analysis 
were expressed as pooled Relative Risks (RRs) with 95 % 
confidence interval (CI) for dichotomous outcomes. A 
value of p < 0.05 was considered statistically significant.

Heterogeneity between studies was assessed by means of 
a chi-square test (Cochran Q statistic) and quantified with 
the I2 statistic. If p < 0.1 and/or I2 > 50 %, there was signif-
icant heterogeneity and a random effects model was used. 
Generally, I2 was used to evaluate the level of heterogeneity, 
assigning the categories low, moderate, and high to I2 values 
of 25 %, 50 %, and 75 %, respectively (26). Publication bias 
was evaluated with the aid of a funnel plot, the asymmetry 
of which was assessed through Begg-Mazumda’s rank test 
(27), and the Harbord and Egger tests (28,29).

For the primary outcome, planned subgroup analyses 
were performed based on the types of antiplatelet agents 
used (aspirin, clopidogrel, ticlopidine), low vs. high doses 
(> 300 mg/day) of aspirin, and dual antiplatelet usage. A 
sensitivity analysis was performed with regard to quality 
(risk of bias) and type of document (full-length article vs. 
abstract presented at conference proceedings). All calcu-
lations were made with StatsDirect statistical software 
version 2.7.9 (StatsDirect Ltd, Cheshire, UK) and Review 
Manager v.5 (The Cochrane Collaboration). 

RESULTS

The search strategy identified 1,956 references to arti-
cles and abstracts; 1,915 documents were excluded after 
examining the title and abstract because they did not ful-
fill the inclusion criteria. The full text of the remaining 
41 references that were considered to be potentially eligi-
ble was retrieved for detailed evaluation. Of these, 13 were 
excluded because they did not include data on treatment; 
7 were not able to show the exact treatment administered 
to patients who bled; 5 abstracts were later published as 
full articles; 2 contained duplicated information reported 
at different meetings. Two further documents were respec-
tively excluded due to being a review article and antiplate-
let treatment being withdrawn prior to PEG insertion. One 
additional study dealing on PEG tube replacement was 
also excluded. Finally, 11 studies were included in the 
meta-analysis (Fig. 1).
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Study characteristics

The major characteristics of each study are summarized 
in table I. Of the 11 documents, 6 were full text-articles and 
5 were abstracts. Overall, data from 6,233 patients (among 
whom 3,665 were under antiplatelet therapy) undergoing 
PEG tube insertion were retrieved, with the size of the 
various study populations ranging from 1 to 1,625 cases 
in the largest series. The 11 documents included in this 
meta-analysis globally assessed 4 different antiplatelet 
agents: Aspirin; clopidogrel; both drugs combined in a dual 
antiplatelet therapy; and ticlopidine. It is worth noting that 
that all but one of the studies included patients undergo-
ing PEG tube placement using the pull-through technique 
described by Ponsky and Gauderer (2). 

Procedural-related risk of bleeding after PEG tube 
insertion

Any PEG tube placement related bleeding developed in 
2.67 % (95 % CI 1.66, 3.91) of the entire population and 
occurred in 2.7 % (95 % CI 1.5, 4.1) of patients not receiv-
ing antiplatelet therapy in comparison to 2.25 % (95 % CI 
0.95, 4.09) of those patients with aspirin; and 1.55 % (95 % 
CI 0.73, 3.57) of those receiving clopidogrel. The risk of 
bleeding in case of dual antiplatelet therapy overall result-
ed in 4.45 % (95 % CI 1.54, 5.22) (Table II and Fig. 2). 

The use of ticlopidine was exclusively assessed in a 
single study (10), which included 4 patients who were 
receiving this treatment at the point of PEG tube inser-
tion. Although no patient presented a procedure-related 
bleeding, limited data prevents us for developing further 
analysis. 

Meta-analytical summaries on the risk of bleeding  
in patients under antiplatelet therapy

Aspirin and clopidogrel compared to control patients 
showed no increased risks of bleeding: Pool analysis 
of four out of the nine studies, which included patients 
undergoing PEG insertion under aspirin (19,31,33,34) and 
providing adequate information, showed that the RR of 
aspirin vs. control was 1.43 (95 % CI 0.89, 2.29; I2 = 0 %) 
(Fig. 3A). The RR for clopidogrel vs. control was 1.21 
(95 % CI 0.48, 3.04; I2 = 0 %), according to pool analysis 
of treated patients (19,31,33,34) (Fig. 3B). No significant 
publication bias was documented according to funnel plot 
analysis and Egger’s and Harbord-Egger’s test (being p 
values for aspirin 0.134 and 0.158, respectively). In the 
case of clopidogrel, p values for Egger and Harbord-Egger 
tests were 0.083 and 0.946, respectively.

Three out of the seven different studies that assessed 
the use of dual antiplatelet therapy (19,31,33) provided 
adequate information to allow for the analysis of the risk 

of post-procedural PEG tube insertion bleeding. In pooled 
analysis of these patients (Fig. 3C), the RR for any hemor-
rhagic episode in patients under dual antiplatelet compared 
to control patients was 2.13 (95 % CI 0.77, 5.91), with 
a moderate heterogeneity among the studies included (I2 
= 47 %). No significant publication bias was noted for 
documents reporting on dual antiplatelet use in patients 
undergoing PEG tube placement (p value for Egger test = 
0.486; p value for Harbord-Egger test = 0.906). 

Death related-bleeding 

No bleeding-related mortality was reported in the 
retrieved documents. Less than half of the patients pre-
sented in the studies had clinically significant bleeding and 

Fig. 1. Flowchart for process of identifying studies that were included 
and excluded in this systematic review.

11 documents included in quantitative summary  
of our systematic review (n = 11)

6 articles
5 abstracts

1,956 documents identified and screened for 
research (n = 1,956)

1,915 documents excluded

972 no relationship with PEG
479 review articles
386 no treatment with antiplatelet drugs
35 non humans
28 guidelines
12 systematic reviews
2 letters and editorials without original data
1 survey-based research

41 documents selected for anticoagulants treatment 
in patients undergoing PEG by four  

independent observers (n = 41)

30 documents excluded

13 no data of treatment provided
7 no data associating treatment and bleeding
5 previous poster to manuscript
2 duplicated information
1 review article
1 antiplatelet drugs previously suspended
1 dealing with PEG tube replacement
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underwent repeat endoscopy (19,21). The remaining cases 
were controlled by placing packing material around the 
wound site; applying pressure or a stitch to the bleeding 
site. Angiographic embolization was rarely needed (21). 
In fact, the use of antiplatelet agents was not identified 
as an independent risk factor related to mortality in the 
multivariate analysis of one research paper (36). 

Subgroup analyses

Finally, an analysis of subgroups categorized accord-
ing to quality and type of document, was carried out 
(Table II). Most of the selected studies were consid-
ered to be at least acceptable in quality, although the 
occurrence of bleeding was slightly higher in studies  

Table I. Demographics and characteristics of studies included in our systematic revision and meta-analysis

Documents n
Population 
age (rank)

Antiplatelet 
drug

PEG-related 
bleeding 

occurrence rate
Design

Study 
period

Male 
gender 

(%)

Insertion 
technique

Type of 
study

Full papers

Luman W et al, 2001(10) 68 70.5 (24-93)*
Aspirin 0 / 64

Retrospective 1995-2000 63.8* NA S
Ticlopidine 0 / 4

Ruthmann O et al, 2010 
(20)

72 62.5 (1-97)*

None 0 / 50

Prospective 2001-2007 60.7* NA S
Aspirin 0 / 15

Aspirin + 
clopidogrel

0 / 6

Clopidogrel 0 / 1

Richter J et al, 2011 (18) 811 69.8 (18-95)*
Aspirin 15 / 759

Retrospective cohort 1999-2009 53*
Pull & 
push

S
Clopidogrel 1 / 52

Singh D et al, 2012 (19) 1,429 67.3 (16.3)*

None 16 / 600

Retrospective 2002-2011 55.2* NA S
Aspirin 22 / 564

Clopidogrel 3 / 143

Aspirin + 
clopidogrel

3 / 122

Lozoya-González D et al, 
2012 (30)

40 67.1 (51-89) None 0 / 40

Retrospective 2004-2008

67.1 Pull

S
35 71.5 (52-95)*

Aspirin + 
clopidogrel

0 / 16
45.1* Pull

Aspirin or 
clopidogrel 

0 / 19

Lee C et al, 2013 (21) 272 66 (18-96)*

Aspirin 0 / 151

Retrospective 2044-2011 68.2* Pull M
Clopidogrel 0 / 81

Aspirin + 
clopidogrel

1 / 40

Abstracts

Ball BS et al, 2011 (31) 378 -

None 10 / 191

Retrospective 2008-2010 NA NA S
Aspirin 12 / 135

Clopidogrel 1 / 9

Aspirin + 
clopidogrel

5 / 43

Sharma K et al, 2012 (32) 1 46
Aspirin
(low doses)

Intraperitoneal 
hemorrhage 

Case report Not said 100 NA S

Thosani N et al, 2012 (33) 43 66 (19-99)*
Aspirin + 
clopidogrel

0 / 26
Retrospective 2009-2011 58* Pull S

Clopidogrel 0 / 17

Meier A et al, 2012 (34) 189 65

None 4 / 128

Retrospective 2008-2009 71.8 NA SAspirin 1 / 56

Clopidogrel 0 / 5

Thosani N et al, 2012 (35) 325 68 (16-96) None 3 / 201 Retrospective 2009-2011 59 Pull M
*Refers to overall study population, not only to patients receiving antiplatelet therapy. S: Single center; M: Multi-center. NA: Not available. 
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Table II. Summary of relative risk and 95 % CIs of PEG placement-related bleeding in patients with and without 
periprocedural antiplatelet therapy

Treatment option Overall effect (95 % CI) I2 n

No antiplatelet treatment* 2.7 % (1.5 %, 4.1 %) 38.1 % 6

Any antiplatelet treatment 2.67 % (1.66 %, 3.91 %) 47.7 % 25

Aspirin 2.25 % (0.95 %, 4.09 %) 71.8 % 9

Clopidogrel 1.88 % (0.73 %, 3.57 %) 0 % 9

Aspirin + clopidogrel 4.48 % (1.84 %, 8.22 %) 30.2 % 7

Subgroups according to quality
Medium/Hig-High 2.83 % (1.72 %, 4.22 %) 55.4 % 20

Low-Medium/Low 0.97 % (0.004 %, 3.91 %) 0 % 5

Subgroups according to type of publication
Full papers 1.95 % (1.16 %, 2.94 %) 28.5 % 15

Abstracts 4.91 % (2.2 %, 8.63 %) 48.2 % 10

Antiplatelet treatment RR I2 n

No antiplatelet treatment vs. aspirin 1.43 (0.89, 2.29) 0 % 6

No antiplatelet treatment vs. clopidogrel 1.00 (0.36, 2.76) 0 % 6

No antiplatelet treatment vs. aspirin + clopidogrel 2.13 (0.77, 5.91) 47 % 5

*Control patients with no treatment were restricted to those reported in the documents retrieved and included in this systematic review. RR: Relative risk; n: Number of 
studies. 

Fig. 2. Subgroup analysis of studies evaluating the occurrence of procedural related bleeding (expressed as percentage and 95% confidence intervals) 
in (A) patients with no antiplatelet therapy included in the studies retrieved and selected for this systematic review; (B) patients undergoing PEG tube 
placement while receiving aspirin treatment; (C) patients under clopidogrel; and (D) patients with dual antiplatelet therapy at the moment of undergoing 
PEG placement. 

A

C

B

D
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of high/high-mild quality compared with that found in 
low/low-mild quality studies (2.83 % vs. 0.97 %, respec-
tively). Regarding the type of publication, PEG tube 
placement-related bleeding occurred more frequently in 
research published as abstracts than those in full papers 
(4.91 % vs. 1.95 %, respectively). With regard to aspirin 
doses, only two studies (18,30) reported on low (< 350 
mg daily) and high (> 350 mg daily) aspirin doses, with 
the remaining documents providing no information on 

this aspect, which prevented this study from undertaking 
differential analysis. 

DISCUSSION

This meta-analysis of 11 published documents demon-
strates that maintaining antiplatelet therapy is safe in 
patients undergoing PEG-tube insertion, since the risk 

Fig. 3. Pooled analysis for the relative risk of any PEG-related hemorrhagic event in patients under dual antiplatelet therapy or aspirin or clopidogrel, 
compared to controls not receiving antiplatelet agents.
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of procedural-related bleeding was not increased in com-
parison to patients receiving no medication. Additionally, 
the overall risk of bleeding after PEG insertion was low, 
with less than 4 % of patients presenting this complication. 
When bleeding did occur, the severity of the episode was 
mild or moderate, and resolved after conservative or endo-
scopic treatment, with no need of surgical intervention. 
There was no attributable death in any of the cases reported 
in the documents retrieved. 

Different international guidelines recommend discon-
tinuation of antiplatelet therapy at least 7-10 days pri-
or to any high risk endoscopic procedure. Interestingly, 
although none of the studies researched followed the 
current guidelines for the management of antithrombotic 
therapy because they would have been outside the “Inclu-
sion Criteria”, no significant differences in the frequency 
or type of PEG-placement-related complication between 
groups were noted, and no major bleeding complication 
was documented. 

The decision to withhold or continue antithrombotic 
therapy is based on the type of procedure and on each 
patient’s risk of developing thromboembolic cardio or cere-
brovascular events. Aspirin and thienopyridines decrease 
platelet aggregation by either irreversibly inhibiting plate-
lets’ cyclooxigenase or blocking the adenosine biphosphate 
receptor, respectively, disabling the platelets through their 
life span of about 7-10 days (30). This study’s inclusion 
criteria considered patients who received these drugs up to 
2 days before PEG placement, so we can consider that they 
were under the full effects of such medication at the time of 
the endoscopic procedure. The results of this research are 
consistent with the fact that PEG placement can be consid-
ered a safe procedure in patients who are under treatment 
with aspirin, clopidogrel and dual antiplatelet treatment, 
with no increased risk of procedural-related bleeding in 
comparison to patients who received no such treatment. 

This study’s results are particularly relevant at a time 
when demographic trends show an increasing incidence 
of cardiovascular disease and cerebral ischemia, together 
with a progressively aging population in developed coun-
tries. Additionally, the main indications for PEG in both 
Europe and US are cerebrovascular diseases, stroke and 
neurodegenerative and other neurological diseases (37-40). 
Most of the patients undergoing PEG also have multiple 
comorbidities, and individual embolism and thrombotic 
risks may play a major role when deciding whether to 
stop anti-thrombotic therapy in order to avoid deleterious 
events. These concerns could provide an explanation as to 
why ASGE and BGS recommendations are not universally 
followed in many cases. Fortunately, an accumulated body 
of knowledge has provided data for research on the true 
risk of potential bleeding when not following the standard 
recommendations. 

One relevant finding of our meta-analysis was the 
consistency between the results of each antiplatelet treat-
ment option assessed. Results from aspirin and clopido-

grel showed a great deal of homogeneity (with I2 equal-
ing 0 %), which indicates that it is possible to generalize 
the results. For dual antiplatelet therapy-based studies 
the homogeneity was near moderate (I2 equaling 47 %), 
reflecting the limited number and size of studies that were 
assessed for this. 

The strength of this research lies in the fact that it 
compiles the results of an exhaustive literature search in 
3 major databases, and in abstracts books of the 3 major 
Gastroenterology congresses. Furthermore, recovered 
studies were critically appraised according to their method-
ological aspects, and different investigators independently 
extracted the data from the studies included. Nevertheless, 
the possibility of not recovering all the relevant informa-
tion published on antiplatelet-attributable risk of bleeding 
in patients undergoing PEG tube placement should be con-
sidered as one of the limitations of the study, along with 
a risk of bias that may remain in spite of having excluded 
any such publication bias by means of a funnel plot anal-
ysis and appropriate statistical tests. In addition, most of 
the studies included in this systematic review were retro-
spective and observational, as no randomized clinical trials 
were retrieved. Although this meta-analyses of predomi-
nantly retrospective studies show that aspirin, clopidogrel 
and dual antiplatelet therapy do not increase the risk of 
PEG tube insertion-induced bleeding, the power of these 
studies is limited and the results treated with caution there-
fore. The search strategy also retrieved documents report-
ing on bleeding risk associated with PEG tube placement 
but since this was not a primary outcome of these studies, 
the results were not optimized. However, adverse events 
related to such an invasive procedure as PEG tube inser-
tion, including a bleeding episode, were relevant enough 
to have been properly registered on patients’ charts thus 
this information was not lost.

This analysis has tried to solve some of the limitations 
presented by the moderate quality of much of the data 
retrieved through the use of the more conservative sta-
tistical analysis random effects models, (despite the high 
homogeneity of the results which would have allowed for 
the application of fixed-effect models tests). Even with 
this strategy, the results show that the risk of bleeding in 
patients undergoing PEG tube insertion did not significant-
ly increased with regard to controls for any antiaggregant 
treatment use or combination. 

In conclusion, our research has shown that PEG tube 
insertion is a safe procedure for patients who are under-
going antiplatelet treatment, with no increased procedur-
al-related bleeding risk when compared to control patients. 
Such a result allows for the avoidance of exposing patients 
to potential thromboembolic risks as a result of withdrawal 
from this medication when used for primary or secondary 
prevention of cardio and cerebrovascular diseases. Further 
well designed prospective research is needed to confirm 
the results from this predominantly retrospective data 
based meta-analysis. 
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