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ABSTRACT The risk of endoscopy in patients on antithrombotics depends on the risks of procedural haemorrhage versus thrombosis due to discontinuation of therapy. P2Y12 receptor antagonists (clopidogrel, prasugrel, ticagrelor) For low-risk endoscopic procedures we recommend continuing P2Y12 receptor antagonists as single or dual antiplatelet therapy (low quality evidence, strong recommendation); For high-risk endoscopic procedures in patients at low thrombotic risk, we recommend discontinuing P2Y12 receptor antagonists ﬁve days before the procedure (moderate quality evidence, strong recommendation). In patients on dual antiplatelet therapy, we suggest continuing aspirin (low quality evidence, weak recommendation). For highrisk endoscopic procedures in patients at high thrombotic risk, we recommend continuing aspirin and liaising with a cardiologist about the risk/beneﬁt of discontinuation of P2Y12 receptor antagonists (high quality evidence, strong recommendation). Warfarin The advice for warfarin is fundamentally unchanged from British Society of Gastroenterology (BSG) 2008 guidance. Direct Oral Anticoagulants (DOAC) For low-risk endoscopic procedures we suggest omitting the morning dose of DOAC on the day of the procedure (very low quality evidence, weak recommendation); For high-risk endoscopic procedures, we recommend that the last dose of DOAC be taken ≥48 h before the procedure (very low quality evidence, strong recommendation). For patients on dabigatran with CrCl (or estimated glomerular ﬁltration rate, eGFR) of 30–50 mL/min we recommend that the last dose of DOAC be taken 72 h before the procedure (very low quality evidence, strong recommendation). In any patient with rapidly deteriorating renal function a haematologist should be consulted (low quality evidence, strong recommendation).



1.0 SUMMARY OF RECOMMENDATIONS



To cite: Veitch AM, Vanbiervliet G, Gershlick AH, et al. Gut 2016;65: 374–389. 374



These guidelines refer to patients undergoing elective endoscopic gastrointestinal procedures. Management of antiplatelet therapy and direct oral anticoagulants (DOACs) in acute gastrointestinal haemorrhage is discussed in detail in European Society of Gastrointestinal Endoscopy (ESGE)



guidelines on the management of acute nonvariceal upper gastrointestinal bleeding.1 Recommendations for the management of patients on antiplatelet therapy or anticoagulants undergoing elective endoscopic procedures are outlined in the algorithms in ﬁgures 1 and 2. Risk stratiﬁcation for endoscopic procedures and antiplatelet agents (APAs) are detailed in tables 1 and 2. There is no high-risk category of thrombosis for DOACs as they are not indicated for prosthetic metal heart valves. Warfarin risk stratiﬁcation is detailed in table 3. Our recommendations are based on best estimates of risk:beneﬁt analysis for thrombosis versus haemorrhage. When discontinuing antithrombotic therapy, patient preference should be considered as well as clinical opinion: the risk of a potentially catastrophic thrombotic event such as a stroke may not be acceptable to a patient even if that risk is very low. For all endoscopic procedures we recommend continuing aspirin (moderate evidence, strong recommendation), with the exception of endoscopic submucosal dissection (ESD), large colonic endoscopic mucosal resection (EMR) (>2 cm), upper gastrointestinal EMR and ampullectomy. In the latter cases, aspirin discontinuation should be considered on an individual patient basis depending on the risks of thrombosis versus haemorrhage (low quality evidence, weak recommendation).



1.1 Low-risk procedures For low-risk endoscopic procedures we recommend continuing P2Y12 receptor antagonists (eg, clopidogrel), as single or dual antiplatelet therapy (low quality evidence, strong recommendation). For low-risk endoscopic procedures we suggest that warfarin therapy should be continued (low quality evidence, weak recommendation). It should be ensured that the International normalised ratio (INR) does not exceed the therapeutic range in the week prior to the procedure (low quality evidence, strong recommendation). For low-risk endoscopic procedures we suggest omitting the morning dose of DOACs on the day of the procedure (very low quality evidence, weak recommendation)



Veitch AM, et al. Gut 2016;65:374–389. doi:10.1136/gutjnl-2015-311110
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Guidelines High Risk Procedure Polypectomy ERCP with sphincterotomy Ampullectomy EMR/ESD Dilation of strictures Therapy of varices PEG EUS with FNA Oesophageal, enteral or colonic stenting



Low Risk Procedure Diagnostic procedures +/biopsy Biliary or pancreatic stenting Diagnostic EUS Device-assisted enteroscopy without polypectomy



clopidogrel prasugrel ticagrelor



clopidogrel prasugrel ticagrelor



Continue therapy



High Risk Condition



Low Risk Condition



Coronary artery stents



Ischaemic heart disease without coronary stent Cerbrovascular disease Peripheral vascular disease



Liaise with cardiologist Stop clopidogrel, prasugrel or ticagrelor 5 days before endoscopy Continue aspirin if already prescribed



Consider stopping clopidogrel, prasugrel or ticagrelor 5 days before endoscopy if: >12 months after insertion of drug-eluting coronary stent >1 month after insertion of bare metal coronary stent Continue aspirin



Figure 1 Guidelines for the management of patients on P2Y12 receptor antagonist antiplatelet agents undergoing endoscopic procedures.



1.2 High-risk procedures For high-risk endoscopic procedures in patients at low thrombotic risk, we recommend discontinuing P2Y12 receptor antagonists (eg, clopidogrel) ﬁve days before the procedure (moderate quality evidence, strong recommendation). In



patients on dual antiplatelet therapy, we suggest continuing aspirin (low quality evidence, weak recommendation). For high-risk endoscopic procedures in patients at low thrombotic risk, we recommend discontinuing warfarin 5 days before the procedure (high quality evidence, strong recommendation). High Risk Procedure Polypectomy ERCP with sphincterotomy Ampullectomy EMR/ESD Dilation of strictures Therapy of varices PEG EUS with FNA Oesophageal, enteral or colonic stenting



Low Risk Procedure Diagnostic procedures +/biopsy Biliary or pancreatic stenting Device-assisted enteroscopy without polypectomy



Warfarin



DOAC



Continue Warfarin Check INR during the week before endoscopy If INR within therapeutic range continue usual daily dose If INR above therapeutic range but 3months after VTE Thrombophilia syndromes (liaise with haematologist)



Prosthetic metal heart valve in mitral position Prosthetic heart valve and AF AF and mitral stenosis – 48 hours before procedure For dabigatran with CrCl (eGFR) 30-50ml/min take last dose of drug 72 hours before procedure In any patient with rapidly deteriorating renal function a haematologist should be consulted



Figure 2 Guidelines for the management of patients on warfarin or direct oral anticoagulants (DOAC) undergoing endoscopic procedures. Veitch AM, et al. Gut 2016;65:374–389. doi:10.1136/gutjnl-2015-311110
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Guidelines Table 1 Risk stratification of endoscopic procedures based on the risk of haemorrhage



Table 3 Risk stratification for discontinuation of warfarin therapy with respect to the requirement for heparin bridging



High risk



Low risk



High risk



Low risk



Endoscopic polypectomy ERCP with sphincterotomy Sphincterotomy+large balloon papillary dilatation Ampullectomy Endoscopic mucosal resection or endoscopic submucosal dissection Endoscopic dilatation of strictures in the upper or lower GI tract Endoscopic therapy of varices Percutaneous endoscopic gastrostomy Endoscopic ultrasound with fine needle aspiration Oesophageal, enteral or colonic stenting



Diagnostic procedures±biopsy Biliary or pancreatic stenting Device-assisted enteroscopy without polypectomy



Prosthetic metal heart valve in mitral position Prosthetic heart valve and atrial fibrillation Atrial fibrillation and mitral stenosis* 3 months after venous thromboembolism Thrombophilia syndromes (discuss with haematologist)



*Uncertainty exists regarding the thrombotic risk of temporarily discontinuing warfarin in patients with atrial fibrillation and mitral stenosis following the BRIDGE trial,17 but there is insufficient evidence at present to alter the risk category.



ERCP, Endoscopic Retrograde Cholangiopancreatography.



Check INR prior to the procedure to ensure 1 min) EPBD actually reduced the incidence of post-ERCP pancreatitis (compared to short EPBD) to a level similar to that observed with sphincterotomy.133 As bleeding rates were lower with EPBD versus sphincterotomy, in a network meta-analysis, the probabilities of being the safest treatment for long EPBD/ short EPBD/sphincterotomy regarding overall complications were 90.3%/1.3%/8.4%, respectively.133 Therefore, if EPBD is performed without sphincterotomy, balloon inﬂation should be maintained ≥1 min following waist disappearence. Usual contraindications to EPBD include biliary strictures, ampullary/pancreatic/biliary malignancies, prior biliary surgery except cholecystectomy, acute pancreatitis, precut sphincterotomy for biliary access and large common bile duct (CBD) stones. Finally, sphincterotomy is not required for most placements of biliary plastic stents or self-expanding metal stents (SEMS). A meta-analysis of three RCTs (338 patients) that compared patients with sphincterotomy before biliary stent placement compared to without endoscopic sphincterotomy found that sphincterotomy was associated with a higher incidence of post-ERCP haemorrhage (6.2% vs 0) but a lower incidence of post-ERCP pancreatitis (3.5% vs 8.9%).134 The rate of stent migration was similar in both groups of patients. A large prospective nonrandomised study that compared patients with stent placement preceded or not by sphincterotomy (n=130 vs 1112, respectively) found that stent insertion was successful in all patients, with similar incidences of post-ERCP pancreatitis and bleeding in both groups of patients.135



7.3.1 ERCP on antithrombotic therapy Five controlled studies of biliary sphincterotomy in patients receiving APA were found129 136–139; only one of them reported a statistically signiﬁcant difference in haemorrhage in APA users (9.6%) versus non-users (3.9%). This study was retrospective and the difference was not signiﬁcant in multivariate analysis. In addition to these studies, a retrospective study compared 40 patients with post-sphincterotomy bleeding vs 86 matched controls who had no post-sphincterotomy bleeding; similar proportions of patients taking APA were found among both groups of patients (13% aspirin and 3% clopidogrel vs 17% aspirin and 0% clopidogrel in cases vs controls, respectively).140 Endoscopic sphincterotomy followed by large balloon dilation is increasingly undertaken for large biliary stone extraction; haemorrhage has been reported in 0–8.6% of patients.141 A single series was identiﬁed that included ﬁve patients taking aspirin at the time of endoscopic sphincterotomy followed by large balloon dilation; none of them presented with signiﬁcant bleeding.142 There are no data on this technique in patients on thienopyridines, ticagrelor or DOAC. There are no data on biliary mechanical lithotripsy in patients taking APA or anticoagulants. Similarly there are no data on cholangioscopy and electrohydraulic lithotripsy therapy on these drugs.



7.4 Ampullectomy Endoscopic ampullectomy is an established technique for resection of ampullary adenomas, and this is generally followed by pancreatic duct stenting at ERCP to reduce the risk of postprocedure pancreatitis.143 The risk of haemorrhage following ampullectomy ranges from 1% to 7% in published series.144–147 No study was found that reported on endoscopic ampullectomy in patients taking aspirin or other antithrombotic agents. Some 383
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Guidelines authors have stated that aspirin can be continued in patients at high thrombotic risk148 but this should be assessed on an individual patient basis, as bleeding is a common complication and may be severe.



7.5 Endoscopic ultrasound-guided ﬁne-needle aspiration The incidence of bleeding following endoscopic ultrasoundguided ﬁne-needle aspiration (EUS-FNA) has been analysed in a systematic review that included 10 941 patients (51 studies); globally the incidence of bleeding was 1.28 per thousand149 Incidences per site, per thousand, were, in increasing order: pancreas 1 ( pancreatic mass, 0.7; pancreatic cyst, 3.3), mediastinum 1.5, perirectal lesion 5.2, liver 8.7, ascites 11.8. EUS-guided brushing of pancreatic cysts was associated with a relatively high incidence of bleeding in ﬁve prospective studies, including one fatality.150–154 One prospective study assessed the risk of bleeding complicating EUS-FNA in patients taking aspirin/NSAIDs.155 In this study, 241 lesions were sampled, including solid tumours, cysts and ascites with a mean of approximately 2.5 passes using a 19G or 22G needle. There was no signiﬁcant difference in bleeding between those taking aspirin/NSAIDs (0 of 26 patients) compared with controls (7 of 190 patients). There are no studies identiﬁed that assessed haemorrhage after EUS-FNA in patients taking thienopyridines, ticagrelor or DOAC.



7.6 Endoscopic dilatation and stenting 7.6.1 Dilatation Large studies of bougie-dilatation of oesophageal strictures reported no signiﬁcant haemorrhage.156 157 Controlled radial expansion balloons are more commonly used for this purpose now. A study of 472 oesophageal dilations included a mixture of bougie and balloon dilatations, and no perforations or haemorrhage were reported,158 A series of 98 balloon dilations of anastomotic strictures of the cervical oesophagus reported no haemorrhagic complications.159 A study of the complications arising from 504 balloon dilations in 237 patients with achalasia revealed 4 (1.7%) asymptomatic haematomas, but no clinically signiﬁcant haemorrhage.160 There were, however, 7 (3%) perforations. Seven case series have reported no haemorrhages following ileal or colonic dilation.161–166 Two further case series did however report haemorrhage associated with dilation of ileal or colonic strictures in 1/20 (5%)167 and 1/38 (2.6%) patients.168 One study included dilation of malignant strictures and encountered no haemorrhagic complication in 94 cases (68 malignant and 26 anastomotic strictures).169 In a RCT of pneumatic dilatation versus laparoscopic myotomy for achalasia there were no reported haemorrhages but 8/108 (9.5%) patients experienced perforation during the treatment course.170 None of the abovementioned studies was primarily designed to evaluate the risk of bleeding associated with dilation. There have been no studies evaluating the risk of endoscopic dilatation in the gastrointestinal tract in patients taking APA or anticoagulants.



7.6.2 Endoscopic stent insertion Historical studies of complications associated with endoscopic stenting may be confounded by the variety of stents employed and the improvements in devices with time. There have been no studies on endoscopic stenting at any site in the gastrointestinal tract in patients taking APA or anticoagulants. A US national survey of oesophageal SEMS insertion reported a haemorrhagic complication rate of 0.5% (2/434).171 A haemorrhage rate of 1% was found in a retrospective study of 92 oesophageal stent placements.172 In two studies of oesophageal stenting for 384



palliation of malignant strictures, fatal haemorrhage occurred in 7.3%173 and 8% of patients.174 Haemorrhage was however delayed in these series, often by several weeks. Comparative studies of various types of self-expanding oesophageal stents reported similar rates of efﬁcacy and complications.175–180 Immediate haemorrhage rates are low, but consideration should be given to delayed severe haemorrhage, and this is likely to be a particular risk in patients on APA or anticoagulant therapy. A systematic review of duodenal stenting included 606 patients in whom 3 (0.5%) haemorrhages were reported.181 An international multicentre prospective cohort study conducted between 1996 and 2003182 assessed the efﬁcacy and safety of enteral stents: 188 stents were placed in 176 patients and 2 (1%) of them suffered from gastrointestinal haemorrhage. With respect to colorectal stenting, a systematic review of 58 studies (598 patients)183 found a bleeding rate of 4.5%. Twenty-four (89%) haemorrhages required no treatment, but the 3 (0.5%) remaining patients had severe haemorrhage requiring blood transfusion. A systematic review of 27 studies involving 325 patients with malignant colonic obstruction did not report any cases of gastrointestinal haemorrhage.184 A third systematic review that included 54 publications, none of which were randomised, found no cases of gastrointestinal haemorrhage in 1192 patients-185 A retrospective study of 102 stent placements revealed no haemorrhages, but 4 (4%) perforations,186 and a multicentre prospective study of 44 stent placements revealed one case of haematoma which resolved spontaneously, and no perforations.187 In a study of 463 colonic stent placements in 447 patients, there were only 2 (0.5%) cases of haemorrhage, but 15 (3.9%) perforations, 3 of which were fatal.188 In a RCT of colonic stenting versus emergency surgery in the context of acute malignant colonic obstruction there were no instances of haemorrhage in the stenting group, but 6/47 (13%) perforations.189



7.7 Percutaneous endoscopic gastrostomy Minor haemorrhage around the wound site at percutaneous endoscopic gastrostomy (PEG) placement is not uncommon and usually ceases spontaneously or with simple pressure at the wound site. Severe haemorrhage is rare, but may occur due to vascular puncture.190 191 Rectus sheath haematoma has also been described.192 Continued administration of aspirin for PEG placement has not been associated with an increased risk of haemorrhage.193 Additionally, there was no increased risk of haemorhage on clopidogrel in a retrospective single-centre casecontrol study of 990 patients,194 although this study was statistically underpowered to demonstrate an effect due to this drug. There have been no studies examining the risk of PEG placement in patients on prasugrel, ticagrelor or DOAC.



7.8 Device-assisted enteroscopy Single-balloon, double-balloon and spiral enteroscopy devices are commonly used. The overall risk of haemorrhage associated with double balloon enteroscopy has been estimated at 0.2%,195 and rises to 3.3% if polypectomy is performed.195 Spiral enteroscopy has not been associated with a risk of clinically signiﬁcant haemorrhage.196 Double balloon enteroscopy is associated with a perforation rate of 0.1–0.4%195 197 and this rises to 1.5% if polypectomy is performed197 and 3% in patients with an altered surgical anatomy.195 There have been no studies examining the risks of enteroscopy in patients taking APA or anticoagulants.



7.9 Oesophageal variceal banding Emergency variceal banding occurs in the context of active variceal haemorrhage, which is a life-threatening emergency. Veitch AM, et al. Gut 2016;65:374–389. doi:10.1136/gutjnl-2015-311110
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Guidelines Table 4 Risk assessment matrix of haemorrhagic and thrombotic risk



Aspirin Continue



Discontinue 7 days Warfarin Continue Discontinue 5 days Bridge with LMWH Dual APA Continue Discontinue 5 days DOAC Omit day of procedure Discontinue 48 h



Risk of endoscopic procedure haemorrhage



Risk of thrombosis



Low risk



High risk



Low risk



High risk



Biopsy 0%84



0.51% per year%203



1.8% at 30 days36



N/A



Standard risk of procedure, except large colonic EMR 6.2–7%32 33 with ‘recent’ LDA. Gastric ESD increased risk on LDA to 21.1%29 vs no increased risk 15.5%124 Standard risk of procedure
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