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Abstract

Antiplatelet drugs may increase the risk of bleeding induced
by gastrointestinal endoscopic procedures. The antiplatelet
effect of cyclooxygenase-1 inhibitors lasts less than 4 h. Skin
and colonic bleeding times are prolonged for 3 and 5 days
after aspirin and ticlopidine withdrawal respectively. Major
bleeding from endoscopic biopsies is extremely rare. In the
four recent largest series, the general incidence of polypec-
tomy-induced major bleeding was 0.11-0.42%. In more than
half of the cases the bleeding was delayed, usually up to 2
weeks after the endoscopy. Although three retrospective
studies suggested that aspirin does not increase the risk of
polypectomy-induced bleeding, the power of these studies
is limited. Similarly, it is difficult to draw conclusions from the
two studies that assessed the risk of aspirin use during
sphincterotomy. Aspirin withdrawal may be harmful in sus-
ceptible patients, mainly if it is for more than 7 days. There is
no indication to stop aspirin before esophagogastroduode-
noscopy, which may reveal aspirin-induced lesions. We rec-

ommend discontinuation of aspirin 4-7 days (according to
the cardiovascularrisk) before other endoscopic procedures.
When aspirin is indicated for primary prevention, it can be
resumed 14 and 10 days after polypectomy and sphincter-
otomy respectively. In cases of secondary prevention, it
should be resumed after 1 week.

Copyright © 2007 S. Karger AG, Basel

Introduction

Gastrointestinal endoscopic procedures such as pol-
ypectomy or sphincterotomy carry uncommon but seri-
ous complications including hemorrhage. Antiplatelet
drugs may increase the risk of bleeding induced by these
procedures [1]. On the other hand, cessation of these
drugs can be harmful especially in patients with known
occlusive vascular disease [2]. Among guidelines pub-
lished in 2002 by the American Society for Gastrointes-
tinal Endoscopy (ASGE), it was stated that in the absence
of a pre-existing bleeding disorder, endoscopic proce-
dures may be performed in patients taking aspirin or oth-
er non-steroidal anti-inflammatory drugs (NSAIDs).
The authors mentioned that this recommendation is
based on limited published data [3]. Due to this lack of

KA RG E R ©2007 S. Karger AG, Basel
0012-2823/07/0751-0036$23.50/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch

www.karger.com

Accessible online at:
www.karger.com/dig

Dr. Nimrod Kimchi

Institute of Gastroenterology, Liver Diseases and Nutrition

Assaf Harofeh Medical Center

1L-70300 Zerifin (Israel)

Tel. +972 8 977 9722, Fax +972 8 923 0054, E-Mail nimrodK@asaf.health.gov.il


http://dx.doi.org/10.1159%2F000101565

adequate data, the use of antiplatelet drugs before gastro-
intestinal endoscopies is still controversial, even among
endoscopists of the same medical center [4]. Our aims
are: (1) to review the overall risk of bleeding from gastro-
intestinal endoscopic procedures, the risk of antiplatelet
drugs in patients undergoing these procedures, and the
risk of these drugs in patients undergoing non-gastroin-
testinal invasive procedures, and (2) to draw recommen-
dations based on this review.

Effect of Aspirin and Other Drugs on Platelet
Function

A single 100-mg dose of aspirin irreversibly acetylates
and inactivates the enzyme cyclooxygenase (COX) and
thereby inhibits platelet production of thromboxane A,.
Platelets, which are anucleate, cannot synthesize new en-
zymes and remain inactive for the rest of their lifespan.
Aspirin prolongs the bleeding time (1.2-2.0 times) by
blocking aggregation rather than adhesion. In contrast to
aspirin, the effect of NSAIDs is reversible and generally
short-acting (<4 h). COX-2 inhibitors do not directly af-
fect platelets because COX-2 is absent in platelets. Fur-
thermore, these drugs could be prothrombotic by inhib-
iting synthesis of prostacyclin by endothelial cells through
a COX-2-dependent pathway.

The thienopyridines ticlodipine and clopidogrel
(Plavix®) primarily antagonize adenosine diphosphate-
stimulated platelet aggregation. They prolong the bleed-
ing time test at least as long as aspirin. Furthermore, this
prolongation may persist longer than with aspirin [1].

The effect of aspirin on colonic bleeding time was as-
sessed in two studies. In one study, mucosal bleeding
time, assessed by pinch biopsy in patients undergoing
screening flexible sigmoidoscopy, did not differ signifi-
cantly between the 90 control patients (had taken no as-
pirin or NSAIDs within the previous 2 weeks) and the 60
NSAID-using patients (received nabumetone 1 g b.d. by
mouth for the previous 2 weeks). However, the 30 patients
receiving aspirin (325 mg daily for the previous 2 weeks)
exhibited significant prolongation of mucosal bleeding
times [5].

In the other study, the authors developed an endoscop-
ic device to make a standard incision (7-mm length) on
the colonic mucosa. The colon bleeding time and skin
bleeding time were measured before and 1 h after aspirin
ingestion (990 mg) in 10 healthy subjects. Significant pro-
longation was noted in both skin bleeding time (p < 0.05)
and colon bleeding time (155 * 47 vs. 244 * 169 s, p <
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0.05) after aspirin ingestion. Two days were necessary for
colon bleeding time to become normalized in patients
after aspirin ingestion [6]. The same group later studied
the effects of antiplatelet agents on quantitative skin
bleeding times and platelet aggregation tests on 11 healthy
men. Three days after cessation of aspirin (100 mg/day
for 7 days), skin bleeding times (including blood loss vol-
ume) decreased to values which were not significantly
different from the pre-administration values. In contrast
to aspirin, 5 days after cessation of ticlodipine and 7 days
after cessation of combined aspirin and ticlodipine ad-
ministration, bleeding times where still slightly elevated,
albeit the difference was not significant [7]. Similar find-
ings were demonstrated on 100 patients undergoing elec-
tive cardiac surgery. Patients who ceased aspirin <2 days
preoperatively had weaker platelet aggregation responses
(18.5 £ 7% maximum aggregation, mean * SD, n = 36)
than patients who ceased aspirin 3-7 days preoperatively
(68.8 = 29%, n = 48, p < 0.001) or >7 days preoperative-
ly (68.3 = 28%, n = 16, p <0.001). Assessment using the
Platelet Function Analyzer collagen/epinephrine closure
times yielded similar significant differences [8].

These findings suggest that aspirin withdrawal 3 days
prior to a polypectomy may be sufficient. However, find-
ings based on a 7-mm incision of the colonic mucosa may
not be applicable to a large sessile polypectomy. Further-
more, skin bleeding time, which is dependent on techni-
cal variability, is not entirely reliable and the platelet ag-
gregation test results may remain abnormal for up to 1
week until affected platelets are replaced [9].

Aspirin and the Gastrointestinal Mucosa

Although chronic use of aspirin significantly increas-
es gastrointestinal blood loss [10, 11], it appears to be re-
lated primarily to inhibition of gastric and duodenal
prostaglandin production [12]. Low-dose aspirin was as-
sociated with a high endoscopic prevalence of gastroduo-
denal erosions in two recent open prospective studies [13,
14]. In a large randomized controlled study on patients
with osteoarthritis, low-dose aspirin did not significant-
ly increase the 12-week cumulative incidence of peptic
ulcer compared to placebo (7.3 vs. 5.8% respectively).
However, aspirin caused a more significant increase in
erosions than did placebo [15]. Therefore, elective esoph-
agogastroduodenoscopy (EGD), performed after aspirin
has been withdrawn, may miss important aspirin-in-
duced lesions.
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Table 1. Biopsy-related bleeding
requiring endoscopic intervention or

Sieg et al. [19]

Parra-Blanco et al. [18]

hospitalizati
ospitalization Study design

Study period
UGI endoscopies
Biopsies
Biopsy-related bleeding
Major bleeding!
Colonoscopies
Biopsies
Biopsy-related bleeding
Major bleeding!

Prospective (Germany)
1998-1999

110,469

NA

2 (0.002%)

1 (0.001%)

82,416

NA

1 (0.001%)

0

Retrospective (Japan)
1995-1998

NA

NA

NA

NA

9,555

NA

9 (0.09%)?

0

NA = Not available.
! Major bleeding - requiring hospitalization.
2 Seven immediate and 2 delayed, successful endoscopic hemostasis.

Types of Bleeding Induced by Gastrointestinal
Endoscopy

There are two types of bleeding induced by endoscop-
ic biopsy or polypectomy:

(1) Immediate bleeding occurs during the endoscopic
procedure and requires endoscopic intervention (e.g.
adrenaline injection, cauterization, hemoclipping). This
type of bleeding is usually due to inadequate coagulation
of vessels during the polypectomy [16].

(2) Delayed bleeding occurs usually within the first
2 weeks after the colonoscopy, but has been reported to
be delayed for even 29 days [17]. Bleeding that is thought
to present when the eschar detaches from the polypec-
tomy site is frequently major - necessitating hospital-
ization, blood transfusion and/or endoscopic interven-
tion.

Biopsy-Related Bleeding

The risk of major bleeding from endoscopic biopsies
seems to be extremely rare (table 1). In a retrospective
study on 9,555 colonoscopies, 7 cases of biopsy-related
immediate bleeding and 2 cases of delayed bleeding oc-
curred, all were successfully treated endoscopically [18].
In a large prospective study, biopsy-related major bleed-
ing occurred in only 1 of 110,469 EGDs and 1 of 82,416
colonoscopies [19].
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Polypectomy-Related Bleeding

In older series, the incidence of polypectomy-induced
bleeding was higher than in recent series. In the largest
series from the 1970s (a survey among members of the
American Society of Colon and Rectal Surgeons), bleed-
ing occurred in 1% of the 7,393 patients who underwent
a colonoscopic polypectomy [20]. In these series, most of
the bleeding events were of the immediate type, probably
because of the type of current used and/or missing many
instances of delayed bleeding due to the studies” design
[21]. Table 2 describes the risk of polypectomy-related
bleeding in the four largest recent series. The policy re-
garding aspirin use and endoscopic practices (e.g. adren-
aline injection before the polypectomy) were not men-
tioned in these studies. Among 6,393 patients who under-
went a colonic polypectomy in two US hospitals, the rates
of immediate major bleeding were 0-0.19%, whereas the
rates for delayed major bleeding were 0.23-0.36% [22,
23]. Delayed major bleeding events occurred 1-16 days
after the polypectomy in one study [22] and after 0-12
days in another study [24]. In a prospective study in Ger-
many, the bleeding rates were much lower: Among 14,249
patients who underwent a colonic or upper gastrointesti-
nal polypectomy in private clinics, the rates of immediate
major bleeding and late major bleeding were 0.05 and
0.06% respectively. Similarly, they recorded only 4
(0.005%) perforations requiring surgery, among 82,416
colonoscopies. The authors’ explanation for these low
rates was that the participants in their study were almost
exclusively experienced gastroenterologists. Among the
37 polyps with polypectomy-related bleeding (including
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Table 2. Polypectomy-related bleeding in recent largest series

Sieg et al. [19]

Nelson et al. [22] Rosen et al. [23] Gibbs et al. [24]

Study design Prospective
Study period 1998-1999
Setting Private practices

(Germany)
Patients with polypectomy 14,249

(incl. UGI polyps)
16 (0.11%)!
28 (0.20%)

All major bleeding events
Immediate bleeding (minor and major)

Immediate major bleeding 7 (0.05%)!
Delayed major bleeding 9 (0.06%)"
Mean number of days (and range)

after polypectomy (I-NA)

1 (0.007%)
1 (0.007%)

Requiring surgery
Bleeding-related mortality

Prospective Retrospective Retrospective
1994-1997 1987-1991 1989-1993
Hospital (USA) Hospital (USA) Hospital (USA)
asymptomatic men
1,672 4,721 6,365
(incl. biopsy only)

6 (0.36%)! 20 (0.42%)? 133
NA NA NA
0 (0%)" 9 (0.19%)> 0
6 (0.36%)* 11 (0.23%)? 133
(1-16) NA 8 (0-12)

1 (0.02%)
0 (0%) 0 (0%)

UGI = Upper gastrointestinal.
! Requiring transfusion, hospitalization or surgery.
2 Requiring hospital admission.

3 Patients who underwent biopsies only were included, therefore, percentages were not calculated.

immediate minor bleeding) in the German study, 9 were
sessile and 12 of the 28 pedunculated polyps were >2 cm
[19]. These data support other reports that the bleeding
risk is related to the type and size of the polyp [23, 25-27].
It seems that adrenaline injection or use of a detachable
snare before removal of large polyps reduces bleeding,
mainly of the immediate type [27].

Polypectomy and Aspirin

Guidelines on the management of antiplatelet therapy
in patients requiring endoscopic procedures were pub-
lished in 2002 by the ASGE. The authors stated that lim-
ited published datasuggestthataspirinand other NSAIDs
in standard doses do not increase the risk of significant
bleeding after EGD with biopsy, colonoscopy with bi-
opsy, polypectomy or biliary sphincterotomy [3]. How-
ever, regarding colonic polypectomy, these guidelines
were based on the only published study at that time [25].
This study (table 3) focused on delayed bleeding, as-
sessed by a mailed questionnaire or telephone follow-up.
694 patients were included in the study (230 underwent
EGD with biopsy and 464 underwent elective colonos-
copy with biopsy or polypectomy). 46% of the 694 pa-
tients were taking aspirin or NSAIDs within 1 week be-
fore the endoscopy. Major bleeding occurred in 4 pa-
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tients only, 2 of them from the NSAIDs/aspirin group.
The authors concluded that the risk of significant bleed-
ing after biopsy or colonoscopy does not appear to be af-
fected by the use of aspirin or other NSAIDs. We think
that the power of this study is too small to draw this con-
clusion. Furthermore, minor self-limited bleeding (de-
fined as traces of blood per rectum) occurred in 20/320
(6.3%) patients taking aspirin/NSAIDs and 8/374 (2.1%)
control patients (p = 0.009). Therefore, the authors men-
tioned in the end of their discussion that it is not unrea-
sonable to discontinue use of these medications before
colonoscopy.

Since the publication of the 2002 ASGE guidelines,
two studies on aspirin and the risk of polypectomy-in-
duced colonic bleeding have been published (table 3).

The first study [28] retrospectively reviewed colonic
polypectomy in 1,657 patients in Hong Kong. Among
these patients, 219 were taking aspirin or another NSAID
during the week before colonoscopy. Six (16%) of the 37
patients in the bleeding group and 213 (13.2%) of the
1,620 patients in the non-bleeding group were taking as-
pirin or NSAIDs (p = 0.62). In contrast, 4 (10.8%) of the
37 patients in the bleeding group and 13 (0.8%) of the
1,620 patients in the non-bleeding group were taking
warfarin (p < 0.001). Multivariate analysis showed that
warfarin use was an independent risk factor for bleeding
with an odds ratio (OR) of 13.37 (95% CI 4.10-43.65), in
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Table 3. Studies on aspirin/NSAID use prior to polypectomy

Shiffman et al. [25]

Hui et al. [28] Yousfi et al. [29]

Study design Prospective (USA)

Delayed bleeding

Case-control (USA)
Delayed bleeding

Retrospective (Hong Kong)
Immediate and delayed bleeding!

Patients and endoscopic
procedure

694 (230 - EGD with biopsy;
464 - colonoscopy with

1,657 (colonic polypectomy) 162 (colonic polypectomy)

(81 — with major delayed bleed-

biopsy or polypectomy) ing, 81 - control patients)
Patients taking aspirin/NSAIDs? 320 219 (127 - aspirin only, Aspirin use only
85 - NSAIDs, 7 - both)

Patients (%) taking aspirin or NSAIDs

In bleeding group NA 6/37 (16%)! 32/81 (40%)

In non-bleeding group NA 213/1620 (13%) 27/81 (33%)

Significance NS (p =0.62) OR 1.4;95% CI 0.68-3.04
Patients (%) with major delayed bleeding

Among aspirin/NSAIDs users 2/46 (4.3%) NA NA

Among control group (non-users) 2/648 (0.3%) NA NA

Significance NS
Patients (%) with minor (traces of blood) delayed bleeding

Among aspirin/NSAIDs users 20/320 (6.3%) NA NA

Among control group (non-users) 8/374 (2.1%) NA NA

Significance p =0.009

NA = Not available; NS = not significant; OD = odds ratio; NSAIDs = non-steroidal anti-inflammatory drugs.
! Most bleeding events were immediate; the bleeding was delayed in only 5 of the 37 bleeders.

2 Within 3 days [29] or 1 week [25, 28] before the endoscopy.

spite the fact that the mean INR was 1.41 only (range 1.1-
1.87). Age, the location and size of the polyp and the use
of antiplatelet agents were not associated with a higher
risk of polypectomy-associated bleeding. In most of the
patients (n = 32), the bleeding was immediate and was
treated successfully by endoscopic hemostasis in all cas-
es. The more important type of bleeding, the delayed one,
occurred in only 5 patients, a number which is too small
for risk stratification.

The second study [29] indeed focused on the delayed
type of postpolypectomy colonic bleeding. In this case-
control study among 20,636 patients who underwent
colonoscopy with polypectomy at Mayo Clinic institu-
tions, 101 (0.05%) patients presented with clinically sig-
nificant postpolypectomy colonic bleeding. 20 patients
were excluded from analysis because of prior anticoagu-
lant use. The remaining 81 patients were matched (for
age, gender and cardiovascular background) to 81 pa-
tients who had undergone colonoscopy without compli-
cations. The two groups were comparable in terms of pol-
yp size (97% <10 mm, bleeding group; 95% <10 mm,
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control group). Aspirin use prior to polypectomy was
40% in the bleeding group and 33% in the control group
(OR 1.41;95% CI 0.68-3.04). The authors concluded that
their findings supported the recommendations of the
ASGE, stating that endoscopic polypectomy can be safe-
ly performed in patients taking aspirin. However, apart
from the limitations of the case-control design and the
reliability of the history of aspirin use, the authors men-
tioned that aspirin use after polypectomy was not ad-
dressed in their study. We think that this is the major
limitation of this study. Use of aspirin was defined if tak-
en within 3 days of colonoscopy. Bleeding occurred at a
mean of 3 days (range 0-19) after polypectomy. Thus,
some of the bleeding events occurred when most of the
patients’ platelets were not exposed to the aspirin taken
before the polypectomy. There is a possibility that after
the polypectomy, patients in the bleeding group had re-
sumed aspirin treatment more often than in the control
group. In contrast to the Hong Kong study [28], there is
no data regarding immediate bleeding in the Mayo Clin-
ic study. Patients with immediate bleeding, even if it was
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minor, were possibly advised not to resume aspirin for a
week or more after the polypectomy. Patients with both
immediate bleeding (minor or major) and delayed bleed-
ing were not described in the studies.

Endoscopic Sphincterotomy and Aspirin

The overall incidence of bleeding induced by sphinc-
terotomy is 2.5-5% [30]. These variable rates reflect the
definition of bleeding, for example in one study of 1,000
sphincterotomies, only 6 of the 39 bleeders were trans-
fused and only 1 patient needed surgery [31]. Only two
retrospective studies assessed the relative risk of anti-
platelet use in patients undergoing endoscopic sphincter-
otomy. In the first study (1987-1991) [32], major hemor-
rhage occurred in 10 of 189 patients (5.3%). Red blood cell
transfusions (mean 9.9 units, range 2-19) were required
in 7 patients. The other 3 patients had a hemoglobin drop
of 3.4-5 g/dl. One patient, operated on to control bleed-
ing, died. Bleeding onset was usually delayed (mean 3.0
days, range 0-9). By multivariate analysis, the three risk
factors that predicted bleeding were hemodialysis (rela-
tive risk 8.4; 95% CI 2.7-26.4), a prothrombin time pro-
longed at least 2 s above control (relative risk 7.8; 95% CI
2.4-25.6), and endoscopically observed bleeding at the
time of sphincterotomy (relative risk 5.9; 95% CI 1.7-
20.1). 50 of the 189 patients had taken aspirin or NSAIDs
within 1 week prior to the sphincterotomy. Bleeding oc-
curred in 5 (10%) of them. The use of these drugs was not
found to be a risk factor by multivariate analysis. We
think that the safety of these drugs remains unproven
because: (1) the power of this study is too small; (2) use of
NSAIDs is relevant only if ingested a few hours before the
sphincterotomy (maybe most bleeders were on aspirin
and most non-bleeders were on NSAIDs?), and (3) over-
all, bleeding occurred primarily in patients with hemo-
static defects including hemodialysis which was the
strongest risk factor in this study. The bleeding tendency
in patients with chronic renal failure is partly explained
by uremia-induced altered platelet function [33].

In the second study (1990-2001) [34], 804 patients
were recruited: 124 patients continued to take aspirin un-
til the day of sphincterotomy (group 1), 116 patients had
their aspirin discontinued for 1 week before sphincter-
otomy (group 2) and 564 control patients had never
taken aspirin (group 3). Patients on NSAIDs were exclud-
ed from the study. The incidences of post-sphincteroto-
my bleeding in groups 1, 2 and 3 were 9.7, 9.5 and 3.9%,
and the incidences of delayed bleeding were 6.5, 6.9 and
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2.7%, respectively. Only co-morbid illness and aspirin
use were significantly associated with the development of
bleeding by a logistic regression analysis (p < 0.001 and
p = 0.04, respectively). The authors conclude that al-
though aspirin increased the risk of post-sphincterotomy
bleeding, withholding aspirin for 1 week before the
sphincterotomy did not seem to decrease the risk of this
bleeding. Apart from the case-control design, this study
has other limitations. Moderate or severe delayed bleed-
ing occurred in only 3-4 patients in each of the three
groups. The authors suggested that the persistent in-
creased risk of post-sphincterotomy bleeding in patients
in whom aspirin was withheld for 1 week before sphinc-
terotomy may be partly due to the increased co-morbid
illness in this group of patients and the lifespan of plate-
lets. However, as we have already described, 7 days after
aspirin withdrawal, most of the platelets are functional.
The mean interval period between sphincterotomy and
delayed bleeding, which was not mentioned in this study,
was reported to be 3 days in other studies. Provided that
aspirin was not administrated after the sphincterotomy;,
10 days of withdrawal ensured that almost all platelets are
functional [1, 5-9].

Antiplatelet Therapy and Non-Gastrointestinal
Invasive Procedures

Due to the insufficient data regarding the safety of as-
pirin in patients undergoing upper gastrointestinal (UGI)
or colonic polypectomy and sphincterotomy, it may be
worthy to review shortly the significance of aspirin in
non-gastrointestinal invasive procedures. In a case-con-
trol study, aspirin increased bleeding in the mother or
neonate if it was ingested within 5 days before delivery.
Aspirin ingested 6-10 days before delivery had no effect
[35]. Some studies have shown that aspirin increases
bleeding following coronary artery bypass surgery [36—
38], although recent studies did not show this [39, 40].

In contrast to cardiac surgery, there is a lack of infor-
mation regarding aspirin and abdominal surgery. In one
study on a variety of surgical and gynecologic proce-
dures, 12 (22%) of 55 patients who had a positive drug
history and abnormal platelet aggregation were judged to
have excessive bleeding at surgery or postoperatively,
compared with 7 (7%) of 97 patients in the control group
(p > 0.02) [41]. The recommendations of the French So-
ciety of Anesthesiology and Intensive Care include the
advice that aspirin should not be withdrawn for most vas-
cular procedures; when a definite increase in intraopera-
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tive bleeding is feared, aspirin or clopidogrel can be re-
placed by NSAIDs for a 10-day period and interrupted
the day before surgery; antiplatelet treatment should be
resumed within 6 h after surgery [42].

Two studies assessed the risk of bleeding related to
transrectal ultrasonography-guided prostate biopsies. In
one study, 36 patients took aspirin before and after the
biopsies whilst the other 141 did not. There was no sig-
nificant increase in the incidence of hematuria or rectal
bleeding among the aspirin users [43]. In the second
study, even warfarin (49 patients) did not increase the
frequency and severity of bleeding complications com-
pared to the control group (731 patients) [44]. This is in
contrast to the Hong Kong study [28] where warfarin use
was found to be an independent risk factor for postpol-
ypectomy bleeding (OR 13.4). Therefore, it may be inap-
propriate to draw recommendations regarding aspirin
use and gastrointestinal procedures from procedures
performed in areas other than the alimentary tract.

Risk of Antiplatelet Withdrawal

There is no doubt that cessation of antiplatelet therapy
in patients with a recent coronary stent carries a signifi-
cant risk [45, 46]. However, two recent studies in France
suggest that recent withdrawal of this therapy may be
harmful in other patients with coronary artery disease.
In one study, 1,358 consecutive patients admitted for a
suspected acute coronary syndrome were followed for 30
days: 355 of them were users of antiplatelet drugs and 73
(aspirin, n = 70; ticlopidine, n = 3) had withdrawn these
drugs (for scheduled surgery in 47 patients) 11.9 *+ 0.8
days before admission. Recent withdrawers of antiplatelet
drugs had higher 30-day rates of death or myocardial in-
farction (21.9 vs. 12.4%, p = 0.04) than prior users. There
was no difference between non-users and prior users.
Multivariate analysis showed that withdrawal of anti-
platelet drugs was an independent predictor of both mor-
tality and bleedings at 30 days. Half of the withdrawers
underwent substitution therapy,in the form of non-selec-
tive NSAIDs or low-molecular-weight heparin, which did
not protect the patients [47]. The potential preventive ef-
fect of these NSAIDs, proposed by the French Society of
Anesthesiology and Intensive Care in 2001 [42], is still
unproved.

In another study, 1,236 patients hospitalized for acute
coronary events were asked if aspirin intake had been in-
terrupted. 51 of these events occurred within 1 month of
aspirin withdrawal. Mean delay between aspirin with-
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drawal and the acute coronary event was 10 £ 1.9 days.
Reasons for aspirin withdrawal included minor surgery
or dental treatment in 20 cases, and endoscopy in 8 cases
[48].

These two studies, by their design, obviously, were not
able to assess the overall relative risk of coronary events
after withdrawal of antiplatelet therapy. A prospective
cohort study on this issue was performed on 19,283 cata-
ract surgeries in patients of 50 years of age and older from
nine centers in North America: 24.2% of patients rou-
tinely used aspirin and 22.5% of them discontinued the
aspirin 14 days before surgery. There was no evidence of
an increased risk of stroke, transient ischemic attacks or
thromboembolic events among routine users who dis-
continued the use of aspirin (1.02/1,000 surgeries) com-
pared with those who continued its use (1.49/1,000 sur-
geries). The relative risk of myocardial infarction or isch-
emia was 0.7 (95% CI 0.1-5.9), comparing those who
continued aspirin use with those who discontinued.
However, due to the design of the study, which was not
randomized controlled, a selection bias is possible. Those
who were told to continue aspirin use may have been con-
sidered at higher risk of cardiovascular events than those
who were allowed to discontinue medication before sur-
gery. Therefore, rates of medical events among patients
who stayed on aspirin might have been higher had they
been required to stop this drug before surgery. There was
no evidence that aspirin (and warfarin) use in this study
increased the risk of ocular hemorrhagic events, support-
ing their continued use [49].

Controversial Policies

Due to the lack of available firm data, the policy re-
garding antiplatelet use before and after gastrointestinal
endoscopies is controversial. A survey of ASGE members
(1,269 questionnaires were analyzed) found that endos-
copists stopped aspirin and NSAIDs more frequently be-
fore colonoscopy (81%) and ERCP (79%) than before UGI
endoscopy (51%). Only 20% performed sphincterotomy
when aspirin and NSAIDs were not stopped compared to
more than 85% and more than two thirds performing
cold and hot biopsies respectively [50]. A structured case
scenario on colonic polypectomy in an aspirin user was
distributed to several members of the International Edi-
torial Board of Gastrointestinal Endoscopy. One member
believed that aspirin did not increase bleeding, another
suggested discontinuing aspirin 5 days before polypec-
tomy and the third member stated that in their unit, as-
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pirin was withdrawn 10 days before polypectomy and
forbidden for 1 week afterwards. The editor commented
that he requests discontinuation of aspirin 1 week before
colonoscopy but still removes polyps if the patients have
not complied with that request [51]. In Japan, cessation of
antiplatelet therapy before endoscopic procedures is rec-
ommended [7]. Some authors suggest ceasing aspirin 7
days before any planned resection of large polyps or when
multiple polypectomies are to be performed, and staying
off aspirin for 2 weeks after piecemeal resection of large
sessile polyps [52]. However, if we want to spare the pa-
tient the risk of a second colonoscopy, aspirin use should
be ceased before any colonoscopy.

Conclusions and Recommendations

The safety of antiplatelet therapy in patients undergo-
ing gastrointestinal endoscopic procedures remains un-
proved. Large multicenter randomized controlled studies
are needed in order to draw firm conclusions. Mean-
while, based on the available data regarding the pharma-
cologic effects of antiplatelet drugs, including studies on
colonic bleeding time, we propose the following recom-
mendations:

Diagnostic EGD

There is no indication to stop aspirin before the endos-
copy because: (1) although aspirin prolongs mucosal
bleeding, the risk of biopsy-related major bleeding is ex-
tremely low (0.002%); (2) most of UGI polyps are small,
requiring biopsy only; (3) in the infrequent cases where a
polypectomy is warranted, it can be performed during a
second EGD, after aspirin withdrawal, and (4) EGD can
reveal aspirin-induced mucosal lesions — an important
finding in chronic aspirin users.

Colonoscopy

In many patients, it seems reasonable to stop aspirin
before the procedure because: (1) the risk of polypecto-
my-related major bleeding is not negligible (up to 0.42%
in recent series) and there is no sufficient data regarding
the safety of aspirin use in this setting, and (2) in contrast
to EGD, the prevalence of colonic polyps requiring re-
moval is high and it is important to spare the patient the
possibility of a second procedure if a polyp is found.

Other Procedures
Other procedures where it seems reasonable to stop
aspirin before the procedure include: (1) endoscopic

Antiplatelet Therapy and GI Endoscopies

sphincterotomy; (2) esophageal dilation, and (3) endo-
scopic ultrasound-guided biopsy or drainage.

Aspirin Withdrawal Period

When aspirin is indicated for primary prevention, we
recommend stopping this drug 5-7 days before colonos-
copy. When the indication is secondary prevention, it is
probably appropriate to shorten this period to 3 or 4 days.
When a sphincterotomy is urgent (e.g. severe cholangitis)
it should be made in spite of aspirin use if the prothrom-
bin time is normal. When the procedure is less urgent
(e.g. obstructive jaundice without cholangitis) it may be
appropriate to perform the sphincterotomy 3-4 days af-
ter aspirin withdrawal.

In patients in whom the antiplatelet treatment is for
primary prevention, we think that aspirin use should be
avoided for 2 weeks after UGI or colonic polypectomy
and 10 days after sphincterotomy. In others cases, the
risk of delayed bleeding (e.g. by the polyp characteristics)
and the cardiovascular risk of aspirin withdrawal should
be assessed in order to define the management. When
the cardiovascular risk is high, aspirin should be re-
sumed probably no more than 1 week after the polypec-
tomy.

If a patient has not complied with the request to with-
draw aspirin before a colonoscopy, it is reasonable to
remove polyps unless they are >15 mm, especially if ses-
sile. After the procedure, this patient should be request-
ed not to resume aspirin for 1-2 weeks, as mentioned
above.

NSAID Withdrawal Period

Non-selective NSAIDs should be stopped 8 h before
any endoscopy. After a polypectomy or sphincterotomy,
it seems reasonable to not resume treatment with these
drugs for 7-14 days. The use of COX-2 inhibitors carries
no risk in this setting.

Clopidogrel (Plavix®) Withdrawal Period

Based on the available limited information, we pro-
pose to stop clopidogrel, 5 days before colonoscopy. If the
patient is with a recent coronary stent, it seems reasonable
to postpone the colonoscopy if the indication is not ur-
gent.
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