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In 2012, the Japan Gastroenterological Endoscopy Society
(JGES) revised guidelines for the management of gastrointes-
tinal endoscopy for patients using antithrombotic agents. The
conventional guidelines emphasized reducing the bleeding
risk that accompanies gastrointestinal endoscopy, but the
present guidelines prioritize reduction of thromboembolism
risk during discontinuation of antithrombotic agents, which
is consistent with Western guidelines. When the advantages
outweigh the disadvantages, the guidelines permit endo-
scopic biopsy and high-bleeding-risk procedures without
discontinuation of selected antithrombotic agents. These
guidelines created a paradigm shift that has slowly, but
surely, changed clinical daily practice in Japan. As a result,

endoscopic biopsy without discontinuation of antithrombotic
agents has been widely accepted, although solid evidence
for its support is still lacking. Additionally, feasibility of high-
bleeding-risk procedures without discontinuation of selected
antithrombotic agents is also controversial because evidence
newly acquired after publication of the present guidelines is
low in evidence level. Consequently, clinical studies with a
high evidence level, including randomized controlled studies,
are mandatory to establish reliable upcoming guidelines. At
the same time, under the present guidelines, the accomplish-
ment of such studies in Japan is expected.
Key words: antithrombotic agent, bleeding, endoscopy,
guidelines, thromboembolism

MANAGEMENT OF ANTITHROMBOTIC AGENTS
DURING THE PERI-ENDOSCOPIC PERIOD

THE MANAGEMENT OF antithrombotic agents during
the peri-endoscopic period is a major concern for

endoscopists and physicians because of the risks of bleeding
and thromboembolism. The common management of
antithrombotic agents prior to 2005 in Japan was a long
discontinuation period that was sufficient to wash out the ef-
fects of antithrombotic agents before endoscopy.1 This man-
agement procedure was the maximum precaution against
bleeding risks that accompany endoscopic procedures. How-
ever, this management also exposed patients to the risk of
thromboembolism.2 Bleeding and thromboembolism are not
equivalent complications based on clinical outcomes. The oc-
currence of a thromboembolic event may produce irreversible
and miserable outcomes. The revised guidelines in 2005

slightly emphasized a reduction of thromboembolism risk
compared to the previous guidelines, but the discontinua-
tion of antithrombotic agents before endoscopic biopsy
was recommended.3 The number of patients who suffer
thromboembolic events during the discontinuation of anti-
thrombotic agents is not negligible. Therefore, there is an
increasing need to revise and establish solid guidelines for
the management of antithrombotic agents during the
peri-endoscopic period.4

Based on clinical outcomes in 2010, Sung et al. dem-
onstrated that bleeding is an acceptable complication
compared to thromboembolism.5 Their randomized
controlled trial evaluated the re-bleeding rate and mortal-
ity rate of patients with peptic ulcer bleeding as a result
of low-dose acetylsalicylic acid (ASA). Patients were al-
located to two groups with or without ASA
discontinuation. ASA discontinuation decreased the re-
bleeding rate, but it also increased the mortality rate as
a result of thromboembolism, including cardiovascular
events. This result strongly affected the mindset of
endoscopists, who have a vital concern for this problem.
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2012 REVISED GUIDELINES

GUIDELINES BYTHE Japan Gastroenterological Endos-
copy Society (JGES) were updated in 2012 because of

the limitations of the previous guidelines.6 The 2012 revisions
are based on concepts that put more emphasis on reducing
thromboembolism risk (Table 1). Two points represent the
characteristics of these guidelines. The first point relates to
carrying out endoscopic biopsy and low-bleeding-risk proce-
dures without the discontinuation of all types of antithrom-
botic agent. The second point relates to carrying out high-
bleeding-risk procedures without the discontinuation of ASA
and cilostazol (Fig. 1). Cilostazol was added as a recom-
mended choice because of its short-effect duration and out-
comes in clinical trials in Japan.7 Initially, this opposite
policy confused physicians because of the fear of bleeding.
However, the new guidelines are slowly being accepted.

Endoscopic biopsy is the most common procedure in the
clinical daily practice of gastrointestinal endoscopy. All pa-
tients have the possibility of undergoing endoscopic biopsy,
and endoscopists must make a difficult decision in the man-
agement of antithrombotic agents by considering the various
characteristics of these patients. The present JGES guidelines
allow patients to undergo gastrointestinal endoscopic biopsy
without discontinuation of antithrombotic agents if necessary.
The present guidelines are most important to avoid careless
discontinuation of antithrombotic agents which may be
followed by occasional thromboembolic events. However,
the present JGES guidelines do not necessarily recommend
discontinuation, but only permit endoscopy without the dis-
continuation of antithrombotic agents for cases in which the
pros outweigh the cons. Therefore, an evaluation of the neces-
sity for endoscopic biopsy of lesions should be carried out
carefully, and the use of other endoscopic modalities, includ-
ing chromoendoscopy, magnifying endoscopy, and image-
enhanced endoscopy, should be considered prior to biopsy.8–10

Additionally, endoscopic biopsy should be done under
circumstances where hemostasis can be maintained safely

and surely. Endoscopists must remember that the antithrom-
botic agent itself is a risk factor for gastrointestinal bleeding,
especially for patients takingmultiple antithrombotic agents.11

NEWLY ACQUIRED EVIDENCE AFTER PUBLICA-
TION OF THE PRESENT GUIDELINES

RESULTS OF SEVERAL clinical trials were published
after issue of the present guidelines. We searched

PubMed and the Japanese Medical Abstract Society
(JAMAS http://search.jamas.or.jp/) for studies published be-
tween January 2012 and March 2015 using the keywords
‘endoscopy’, and ‘anti-coagulant’, ‘anti-platelet’ or ‘anti-
thrombotic’ to review new evidence after publication of
the 2012 guidelines. Among articles found in PubMed
and JAMAS, we selected all 11 original articles on clinical
trials concerning continuation of antithrombotic agents dur-
ing peri-endoscopic periods shown in Table 2. Among the
11 articles, nine articles were from Japan.

We previously reported the feasibility of endoscopic biopsy
without discontinuation of antithrombotic agents. The present
article investigated endoscopic bleeding time after 101 biop-
sies and revealed that hemostasis after endoscopic biopsy
can be confirmed within approximately 2min in patients with-
out discontinuation of antithrombotic agents regardless of the
use of anticoagulants or multiple antithrombotic agents.12 Re-
cently, Fujita et al. reported the current management of anti-
thrombotic agents 1 year after publication of the new
guidelines. In their report, 206 patients underwent endoscopic
biopsy without discontinuation of antithrombotic agents, and
no major bleeding complications were experienced. They also
validated that endoscopic biopsy without discontinuation of
warfarin is acceptable as long as international normalized ratio
(INR) is within therapeutic ranges in Japan.14 Ara et al. also
reported the safety of endoscopic biopsy without discontinua-
tion of antithrombotic agents. In their prospective study, 286
patients underwent endoscopic biopsywithout discontinuation

Table 1 Management of antithrombotic agents during the peri-endoscopic period in various guidelines

Endoscopic biopsy Low-bleeding-risk procedures High-bleeding-risk procedures

JGES before 2005 Discontinuation as long as possible.
JGES 2005 Discontinuation of ASA, ticlopidine, and combination of both for 3, 5, and 7 days, respectively.

Discontinuation of warfarin for 3–4 days.
JCS 2009 Discontinuation of ASA, ticlopidine, and combination

of both for 3, 5, and 7 days, respectively.
Discontinuation of ASA, ticlopidine, and cilostazol
for 7, 10–14, and 3 days, respectively.

ASGE 2009 Continuation Continuation in part
JGES 2012 Continuation Continuation in part

ASA, acetylsalicylic acid; ASGE, American Society for Gastrointestinal Endoscopy; JCS, Japanese Circulation Society; JGES, Japan Gastrointestinal
Endoscopy Society.
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of antithrombotic agents and only one case of bleeding was
noted. The evaluated bleeding rate was 0.35%, which was
not significantly higher than for other patients.15 Western
guidelines already permit endoscopic biopsy or low-
bleeding-risk procedures, and these data suggest that endo-
scopic biopsy without discontinuation of antithrombotic
agents is also acceptable in Japan although the study sample
was not large enough to draw solid evidence.23,24 Therefore,
precautionary measures, such as the use of thin-type biopsy
forceps, are recommended to prevent bleeding after biopsy,
as reported by Ishikawa et al.13

The present JGES guidelines also permit high-bleeding-risk
procedures without discontinuation of ASA and cilostazol, as
mentioned earlier. The guidelines include polypectomy,
endoscopic mucosal resection (EMR), endoscopic submuco-
sal dissection (ESD), endoscopic sphincterotomy (EST),

papillectomy, endoscopic ultrasound–fine-needle aspiration
(EUS-FNA), variceal treatment, and endoscopic dilatation as
high-bleeding-risk procedures, although the safety of each
procedure without discontinuation of ASA and cilostazol
was not validated sufficiently. These procedures are all permit-
ted based on the concept that bleeding is acceptable compared
to thromboembolism during discontinuation, but this concept
is not supported by solid evidence.

Several observational studies on the management of anti-
thrombotic agents during gastric ESDwere available, although
most datawere inconclusive because of the retrospective study
design and restricted sample size. Whether antithrombotic
agents are a risk factor for postoperative bleeding after gastric
ESD is controversial. In 2012, Cho et al. reported that contin-
uous ASA use increased the risk of postoperative bleeding af-
ter gastric ESD, but, in their retrospective studies, Lim et al.

Figure 1 Flow chart of the management of antithrombotic agents during the peri-endoscopic period in the new Japan Gastroenterological
Endoscopy Society (JGES) guidelines.
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reported that ASA did not increase this risk.25,26 There are no
reports of the feasibility of gastric ESD without discontinua-
tion of antithrombotic agents from Japan where ESDwas born
and developed.We speculate that one reason for the lack of re-
ports is the difficulty in carrying out clinical trials on this prob-
lem under the previous guidelines. However, recent reports
from Japan provide evidence to solve this problem. Sanomura
et al. reported a retrospective cohort study of gastric ESD
without ASA discontinuation and revealed a postoperative
bleeding rate of 4.8%, which is equivalent to the approxi-
mately 5% overall postoperative bleeding rate reported
previously.19 Their result proposed that gastric ESD during
the continuation of ASA is acceptable.

However, Koh et al. noted that antithrombotic agents may
be a risk factor for delayed postoperative bleeding after gastric
ESD.27 Tounou and Morita reported that the postoperative
bleeding rate of gastric ESDwas higher in patients taking mul-
tiple agents than patients taking ASA alone.28 Hayashi et al.
reported that the use of thienopyridine derivatives produced
a strong tendency to cause postoperative bleeding after gastric
ESD.29 A multicenter prospective study (STRAP trial: Safe
TReatment on Anti-Platelets) that we conducted also revealed
that thienopyridine derivatives may be a risk factor for postop-
erative bleeding.21 In the STRAP trial, all six patients with
postoperative bleeding out of the 23 gastric ESD patients were
taking thienopyridine derivatives. However, all postoperative
bleeding after gastric ESD in this study occurred in patients
taking multiple antithrombotic agents after resumption of
thienopyridine derivatives. Patients taking multiple agents pre-
dominantly include patients receiving dual antiplatelet therapy
(DAPT), which is a combination of ASA and thienopyridine
derivatives. Therefore, the management of patients taking
thienopyridine derivatives is a top-priority issue for the pre-
vention of delayed postoperative bleeding.

Risk of bleeding for other high-bleeding-risk endoscopic
procedures with continuation of antithrombotic agents has
also been reported. Ninomiya et al. reported the clinical
feasibility of colonic ESD without discontinuation of low-
dose aspirin.22 Their data revealed that use of ASA in-
creased the postoperative bleeding risk, although there were
no significant differences between the ASA-continued
group and the ASA-interrupted group. Tomoda et al. eval-
uated the feasibility of EST without discontinuation of
ASA or cilostazol18 and compared intraoperative and post-
operative bleeding rates between the following three groups:
29 patients without discontinuation, 45 patients with discon-
tinuation, and 238 patients taking no antithrombotic agents.
They revealed no significant differences in intraoperative
and postoperative bleeding rates between these three groups
and suggested that EST without discontinuation of ASA or
cilostazol is acceptable.Ta

b
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FUTURE PERSPECTIVES

AS MENTIONED EARLIER, the present guidelines lack
solid evidence to support the feasibility of endoscopic

procedures without discontinuation of antithrombotic agents.
The newly acquired evidence contains no clinical study with
a high evidence level including a randomized controlled study,
as shown in Table 2. All the authors of these articles also
commented that restricted sample size, retrospective study de-
sign, or single-center study design were limitations of their
studies. Therefore, large clinical trials are mandatory to raise
the statements in the present guidelines to reliable ones. At
the same time, the development of new prevention strategies
for bleeding after endoscopic procedures in patients taking an-
tithrombotic agents is required. Concerning prevention of
bleeding, proton pump inhibitors or protective agents are al-
ready reported to be an easy and effective method, although
their efficacy is limited in the upper gastrointestinal (GI)
tract.30 The effectiveness of shielding postoperative ulcers
with polyglycolic acid (PGA) sheets after ESD was reported
recently.31 Tsuji et al. reported the efficacy of PGA sheets in
the prevention of delayed perforation and postoperative bleed-
ing in colonic ESD.32 These novel attempts may provide an-
swers that allow high-bleeding-risk procedures to be carried
out in patients taking antithrombotic agents.

Another approach to this problem is the development of
other less invasive modalities that can replace endoscopic bi-
opsy, which is the most common invasive procedure in the
clinical daily practice of gastrointestinal endoscopy. The com-
bination of image-enhanced endoscopy and magnifying en-
doscopy is an established modality to narrow the differential
diagnosis of suspicious lesions, although a final diagnosis still
requires histopathological assessment of specimens obtained
using endoscopic biopsy.33 Endocytoscopy and confocal mi-
croscopy may provide future alternatives, but these modalities
are not common.34,35 Future modalities may minimize the
number of unnecessary endoscopic biopsies.

Emerging antithrombotic agents are also unsolved prob-
lems in the revised guidelines. The previous guidelines were
revised because of the lack of recommendations for emerging
antithrombotic agents. The present JGES guidelines include

recommendations for anticoagulants, but novel oral anticoag-
ulants (NOAC) except for dabigatran are not mentioned.
Therefore, the present JGES guidelines will require revision
in the near future when physicians prescribe many NOAC,
such as rivaroxaban, and apixaban. However, there is a paucity
of outcome data concerning peri-endoscopic management of
these NOAC. Consequently, at the present time, we have no
choice but to refer expert opinions as do the US and Canadian
guidelines. For instance, Desai et al. proposes peri-endoscopic
management for patients taking NOAC considering half-life
or drug eliminations as shown in Table 3.36 This management
also lacks solid evidence to support it. Therefore, further accu-
mulation of evidence concerning management of NOAC is
mandatory.

In contrast, NOAC may solve some problems at the same
time. NOAC are characterized as direct inhibitors of the coag-
ulation system. Therefore, the effect duration is shorter than
warfarin, which is an indirect inhibitor of the coagulation sys-
tem. Warfarin is thought to require a heparin bridge before en-
doscopic treatment because of its gradual diminishing effect,
although postoperative bleeding rates that accompany heparin
bridges are high. Heparin bridge in colonic polypectomy raises
bleeding rates to approximately 20%.37 Therefore, short-
acting anticoagulants without a heparin bridge may be a solu-
tion for the prevention of postoperative bleeding in patients
taking anticoagulants. Undoubtedly, evaluations of the appro-
priate timing for endoscopic procedures in patients taking
NOAC are mandatory.

Future guidelines should be revised in accordance with
changes in the daily clinical practice in other fields. The pres-
ent JGES guidelines permit high-bleeding-risk procedures
without ASA discontinuation. This procedure appears reason-
able under present circumstances because many patients use
ASA alone. For example, ASA is the most commonly contin-
ued treatment for cardiovascular disease after discontinuation
of thienopyridine derivatives following DAPT. However, rec-
ommendations in this field may also be revised depending
on the situation because thienopyridine derivatives more effec-
tively prevent the re-occlusion of coronary stents.38 The most
common antiplatelet agent that is continued after reduction of
DAPT in the near future might be thienopyridine derivatives,

Table 3 Peri-endoscopic management of patients taking NOAC before elective endoscopy

Procedure Management

Low-bleeding-risk procedures
including biopsy

Continue or withdraw the morning dose. Ideally, procedures should
be carried out when drug is at trough level.

High-bleeding-risk procedures Withdraw for 2–3 half-lives (24–48h) for patients with normal drug
elimination. For patients with impaired elimination, adjusted and
longer withdrawal period should be considered.

NOAC, novel oral anticoagulants.

654 S. Ono et al. Digestive Endoscopy 2015; 27: 649–656

© 2015 The Authors
Digestive Endoscopy © 2015 Japan Gastroenterological Endoscopy Society



not ASA. In contrast, few reports validate the feasibility of
high-bleeding-risk procedures without discontinuation of
thienopyridine derivatives. Therefore, close coordination be-
tween endoscopists and physicians in other fields is manda-
tory. Guidelines will be and should be revised fluidly for
physicians to provide the most suitable medical care based
on current evidence.

CONCLUSION

THE CLINICAL DAILY practice of gastrointestinal
endoscopy in Japan is surely changing after revision

of the previous JGES guidelines. This change will pro-
mote further accumulation of evidence for the manage-
ment of antithrombotic agent during the peri-endoscopic
period in Japan. Meanwhile, accumulation of solid data
through well-designed clinical studies is important for
all Japanese endoscopists to make the guidelines more
reliable because endoscopy was born and continues to
develop in Japan.
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