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Abstract:BACKGROUND Antiplatelet agents are recommended for people with myocardial infarction
and acute coronary syndromes, transient ischaemic attack or stroke, and for those in whom
coronary stents have been inserted. People who take antiplatelet agents are at increased risk of
adverse events when undergoing non-cardiac surgery because of these indications. However, taking
antiplatelet therapy also introduces risk to the person undergoing surgery because the likelihood of
bleeding is increased. Discontinuing antiplatelet therapy before surgery might reduce this risk but
subsequently it might make thrombotic problems, such as myocardial infarction, more
likely.OBJECTIVESTo compare the effects of continuation versus discontinuation for at least five days
of antiplatelet therapy on the occurrence of bleeding and ischaemic events in adults undergoing
non-cardiac surgery under general, spinal or regional anaesthesia.SEARCH METHODSWe searched
the Cochrane Central Register of Controlled Trials (CENTRAL; 2018, Issue 1), MEDLINE (1946 to
January 2018), and Embase (1974 to January 2018). We searched clinical trials registers for ongoing
studies, and conducted backward and forward citation searching of relevant articles.SELECTION
CRITERIAWEe included randomized controlled trials of adults who were taking single or dual
antiplatelet therapy, for at least two weeks, and were scheduled for elective non-cardiac surgery.
Included participants had at least one cardiac risk factor. We planned to include quasi-randomized
studies.We excluded people scheduled for minor surgeries under local anaesthetic or sedation in
which bleeding that required transfusion or additional surgery was unlikely. We included studies
which compared perioperative continuation of antiplatelet therapy versus discontinuation of
antiplatelet therapy or versus substitution of antiplatelet therapy with a placebo for at least five
days before surgery.DATA COLLECTION AND ANALYSISTwo review authors independently assessed
studies for inclusion, extracted data, assessed risk of bias and synthesized findings. Our primary
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outcomes were: all-cause mortality at longest follow-up (up to six months); all-cause mortality (up to
30 days). Secondary outcomes included: blood loss requiring transfusion of blood products; blood
loss requiring further surgical intervention; risk of ischaemic events. We used GRADE to assess the
quality of evidence for each outcome MAIN RESULTS: We included five RCTs with 666 randomized
adults. We identified three ongoing studies.All study participants were scheduled for elective
general surgery (including abdominal, urological, orthopaedic and gynaecological surgery) under
general, spinal or regional anaesthesia. Studies compared continuation of single or dual antiplatelet
therapy (aspirin or clopidogrel) with discontinuation of therapy for at least five days before
surgery.Three studies reported adequate methods of randomization, and two reported methods to
conceal allocation. Three studies were placebo-controlled trials and were at low risk of performance
bias, and three studies reported adequate methods to blind outcome assessors to group allocation.
Attrition was limited in four studies and two studies had reported prospective registration with
clinical trial registers and were at low risk of selective outcome reporting bias.We reported mortality
at two time points: the longest follow-up reported by study authors up to six months, and time point
reported by study authors up to 30 days. Five studies reported mortality up to six months (of which
four studies had a longest follow-up at 30 days, and one study at 90 days) and we found that either
continuation or discontinuation of antiplatelet therapy may make little or no difference to mortality
up to six months (risk ratio (RR) 1.21, 95% confidence interval (Cl) 0.34 to 4.27; 659 participants;
low-certainty evidence); the absolute effect is three more deaths per 1000 with continuation of
antiplatelets (ranging from eight fewer to 40 more). Combining the four studies with a longest
follow-up at 30 days alone showed the same effect estimate, and we found that either continuation
or discontinuation of antiplatelet therapy may make little or no difference to mortality at 30 days
after surgery (RR 1.21, 95% Cl 0.34 to 4.27; 616 participants; low-certainty evidence); the absolute
effect is three more deaths per 1000 with continuation of antiplatelets (ranging from nine fewer to
42 more).We found that either continuation or discontinuation of antiplatelet therapy probably
makes little or no difference in incidences of blood loss requiring transfusion (RR 1.37, 95% Cl 0.83 to
2.26; 368 participants; absolute effect of 42 more participants per 1000 requiring transfusion in the
continuation group, ranging from 19 fewer to 119 more; four studies; moderate-certainty evidence);
and may make little or no difference in incidences of blood loss requiring additional surgery (RR 1.54,
95% Cl 0.31 to 7.58; 368 participants; absolute effect of six more participants per 1000 requiring
additional surgery in the continuation group, ranging from seven fewer to 71 more; four studies;
low-certainty evidence). We found that either continuation or discontinuation of antiplatelet
therapy may make little or no difference to incidences of ischaemic events (to include peripheral
ischaemia, cerebral infarction, and myocardial infarction) within 30 days of surgery (RR 0.67, 95% ClI
0.25to 1.77; 616 participants; absolute effect of 17 fewer participants per 1000 with an ischaemic
event in the continuation group, ranging from 39 fewer to 40 more; four studies; low-certainty
evidence).We used the GRADE approach to downgrade evidence for all outcomes owing to limited
evidence from few studies. We noted a wide confidence in effect estimates for mortality at the end
of follow-up and at 30 days, and for blood loss requiring transfusion which suggested imprecision.
We noted visual differences in study results for ischaemic events which suggested

inconsistency. AUTHORS' CONCLUSIONS We found low-certainty evidence that either continuation or
discontinuation of antiplatelet therapy before non-cardiac surgery may make little or no difference
to mortality, bleeding requiring surgical intervention, or ischaemic events. We found moderate-
certainty evidence that either continuation or discontinuation of antiplatelet therapy before non-
cardiac surgery probably makes little or no difference to bleeding requiring transfusion. Evidence
was limited to few studies with few participants, and with few events. The three ongoing studies
may alter the conclusions of the review once published and assessed.
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Abstract:The perioperative management of patients taking antithrombotic or antiplatelet
medications is based on an assessment of the individual patient's risk for thrombosis or bleeding, the
specific medication involved, and the nature of the planned procedure. This article describes specific
strategies for whether and how these medications should be interrupted before gynecologic
procedures, when they can be restarted following the procedure, and whether bridging therapy
should be considered.Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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Abstract:Nearly 20% of patients will need non-cardiac surgery within 1 year of coronary stenting and
their management is complicated by concomitant antiplatelet therapy. Platelet function testing may
optimize the timing of surgery in these patients. In this prospective observational study, we explored
the association between platelet reactivity and bleeding in patients undergoing non-cardiac surgery
treated with clopidogrel with or without aspirin within 7 days before surgery. The timing of surgery
was at the surgeon's discretion. Blood was drawn at induction of anaesthesia and platelet reactivity
assessed by light transmittance aggregometry (LTA), vasodilator stimulated phosphoprotein (VASP)
assay, Multiplate Analyzer and Innovance PFA-200. The primary endpoint was surgery-related
thrombolysis in myocardial infarction (TIMI) bleeding. Among 197 patients enrolled, 72 and 12%
underwent surgery within 24 and 48 hours of the last dose of clopidogrel, respectively. The median
(interquartile range [IQR]) for pre-operative maximal adenosine diphosphate (ADP)-induced
aggregation was 33.0% (21.0-57.5%), for VASP-platelet reactivity index was 61.5% (40.1-75.4%), for
Multiplate was 22.0 (14.5-36.0) U*min and for Innovance PFA-200 was 224 (101.0-300.0) seconds.
TIMI bleeding, observed in 25% of patients, decreased with increasing tertiles of platelet reactivity to
ADP assessed by LTA (p =0.031). Additionally, in a multivariable logistic regression analysis, platelet
reactivity to ADP assessed by LTA was significantly associated with TIMI bleeding, as were age and
urgency of surgery. These results demonstrate that in clopidogrel-treated patients, pre-operative
platelet reactivity to ADP is associated with surgical bleeding risk. An objective assessment of pre-
operative platelet function may optimize the timing of non-cardiac surgery in these patients.
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6. A Meta-analysis of the Impact of Aspirin, Clopidogrel, and Dual Antiplatelet Therapy on Bleeding
Complications in Noncardiac Surgery.
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Abstract:OBJECTIVE The aim of this study was to determine the bleeding risks associated with single
(aspirin) and dual (aspirin + clopidogrel) antiplatelet therapy (DAPT) versus placebo or no treatment
in adults undergoing noncardiac surgery.SUMMARY OF BACKGROUND DATAThe impact of
antiplatelet therapy on bleeding during noncardiac surgery remains controversial. A meta-analysis
was performed to examine the risk associated with single and DAPT.METHODSA systematic review
of antiplatelet therapy, noncardiac surgery, and perioperative bleeding was performed. Peer-
reviewed sources and meeting abstracts from relevant societies were queried. Studies without a
control group, or those that only examined patients with coronary stents, were excluded. Primary
endpoints were transfusion and reintervention for bleeding.RESULTSOf 11,592 references, 46
studies met inclusion criteria. In a meta-analysis of >30,000 patients, the relative risk (RR) of
transfusion versus control was 1.14 [95% confidence interval (Cl) 1.03-1.26, P = 0.009] for aspirin,
and 1.33 (1.15-1.55, P = 0.001) for DAPT. Clopidogrel had an elevated risk, but data were too
heterogeneous to analyze. The RR of bleeding requiring reintervention was not significantly higher
for any agent compared to control [RR 0.96 (0.76-1.22, P = 0.76) for aspirin, 1.84 (0.87-3.87, P = 0.11)
for clopidogrel, and 1.51 (0.92-2.49, P = 0.1) for DAPT]. Subanalysis of thoracic and abdominal
procedures was similar. There was no difference in RR for myocardial infarction [1.06 (0.79-1.43)],
stroke [0.97 (0.71-1.33)], or mortality [0.97 (0.87-1.1)].CONCLUSIONSAntiplatelet therapy at the time
of noncardiac surgery confers minimal bleeding risk with no difference in thrombotic complications.
In many cases, it is safe to continue antiplatelet therapy in patients with important indications for
their use.
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Abstract:As the number of percutaneous coronary interventions increase annually, patients with
intracoronary stents (ICS) who present for noncardiac surgery (NCS) are also on the rise. ICS is
associated with stent thrombosis (STH) and requires mandatory antiplatelet therapy to prevent
major adverse cardiac events. The risks of bleeding and ischemia remain significant and the
management of these patients, especially in the initial year of ICS is challenging. The American
College of Cardiologists guidelines on the management of patients with ICS recommend dual
antiplatelet therapy (DAT) for minimal 14 days after balloon angioplasty, 30 days for bare metal
stents, and 365 days for drug-eluting stents. Postponement of elective surgery is advocated during
this period, but guidelines concerning emergency NCS are ambiguous. The risk of STH and surgical
bleeding needs to be assessed carefully and many factors which are implicated in STH, apart from
the type of stent and the duration of DAT, need to be considered when decision to discontinue DAT
is made. DAT management should be a multidisciplinary exercise and bridging therapy with shorter
acting intravenous antiplatelet drugs should be contemplated whenever possible. Well conducted
clinical trials are needed to establish guidelines as regards to the appropriate tests for platelet
function monitoring in patients undergoing NCS while on DAT.Copyright © 2016 Annals of Cardiac
Anaesthesia.
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8. Peri-operative management of anticoagulation and antiplatelet therapy.
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9. Preoperative antiplatelet use does not increase incidence of bleeding after major operations
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Publication Date: Oct 2016
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Abstract:Background This study examined the outcomes of patients holding or continuing
clopidogrel during the preoperative period. Methods We reviewed all patients taking clopidogrel
who underwent one of 72 different Current Procedural Terminology code procedures, representing
major emergency and elective general thoracic and vascular operations from 2009-2012 at a single
institution. Demographics, comorbidities, aspirin use, details of coronary stents, and perioperative
events were collected. Results A total of 2,154 major operative procedures were performed on 1,851
patients during the study period. A total of 213 patients (11.5%) were taking clopidogrel at the time
of their last office visit or hospital admission and were then instructed to hold or continue the drug
prior to an operation. A total of 205 procedures in 200 patients comprised the final study
population. Clopidogrel was held in 116 procedures for >=5 days prior to operative intervention
(56.6%, Group A), and clopidogrel was administered within 5 days of an operation in 89 procedures
(43.4%, Group B). There were no differences between the 2 groups regarding estimated blood loss,
units transfused, myocardial infarction, stroke, acute visceral or peripheral ischemia, or death within
30 days. Conclusion We did not identify significantly increased adverse patient outcomes in those
patients who received preoperative clopidogrel within this population. We assert that it appears to
be reasonable and safe to continue antiplatelet therapy with clopidogrel in this population in
elective situations and that preoperative clopidogrel use does not increase the risk of bleeding in
emergency circumstances.Copyright © 2016 Elsevier Inc.
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Abstract:Background The perioperative safety profile of clopidogrel, a potent antiplatelet agent used
in the management of cardiovascular disease, is unknown, and there are no evidence-based
guidelines recommending for either its interruption or continuation at this time. The aim of this
study was to determine whether patients who are maintained on clopidogrel before general surgical
procedures are at increased risk of perioperative bleeding complications. Methods Patients receiving
clopidogrel at the time of elective general surgery were randomized to either discontinue
clopidogrel 1 week before surgery (group A) or continue clopidogrel into surgery (group B). All other
antiplatelet and anticoagulant agents were discontinued before surgery. The primary end points
were perioperative bleeding requiring intraoperative or postoperative transfusion of blood or blood
components and bleeding-related readmission, reoperation, or mortality within 90 days of surgery.
The secondary end points were perioperative myocardial infarction or cerebrovascular accidents
within 90 days of surgery. Results Thirty-nine patients were enrolled and underwent 43 general
surgical operations. Twenty-one procedures were randomized to group A and 22 to group B. The
most commonly performed individual procedures were open inguinal hernia repair (23%),
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laparoscopic cholecystectomy (21%), open ventral hernia repair (15%), laparoscopic ventral hernia
repair (11%), and laparoscopic inguinal hernia repair (9%). No perioperative mortalities, bleeding
events requiring blood transfusion, or reoperations occurred. One readmission for intra-abdominal
hematoma requiring percutaneous drainage occurred in each group (group A: 4.8% vs group B: 4.5%;
P = 1.0). No myocardial infarctions or cerebrovascular accidents were observed or reported.
Conclusions The outcomes from this prospective study suggest that, patients undergoing commonly
performed elective general surgical procedures can be safely maintained on clopidogrel without
increased perioperative bleeding risk.Copyright © 2016 Elsevier Inc.
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11. Management of hemorrhage during gynecologic surgery
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Abstract:Surgical blood loss of >1000mL or blood loss that requires a blood transfusion usually
defines intraoperative hemorrhage. Intraoperative hemorrhage has been reported in 1% to 2% of
hysterectomy studies. Cardiovascular instability with significant hypotension often results from a
loss of 30% to 40% of the patient's blood volume and >40% blood loss is life threatening.
Preparation, planning, and practicing for a massive hemorrhage is essential for all surgeons and
gynecologic operating room teams. Emergency steps should be written and posted in the operating
room and rehearsed quarterly.
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12. Chronic antithrombotic therapy and gynecologic surgery

Author(s): anonymous
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Publication Date: Oct 2014
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Abstract:Surgery can present a management dilemma for gynecologists whose patients receive
chronic antithrombotic therapy because the risk of hemorrhagic complications must be balanced
against the risk of thromboembolic complications. Interruption of antithrombotic therapy to reduce
perioperative bleeding poses a significant risk of recurrent thromboembolic events. Patients who
receive chronic antithrombotic therapy should be seen at least 7 days before a planned procedure,
and each woman should be included in decision making regarding risks and benefits specific to her
situation. The schedule may need to be altered if the international normalized ratio is at a high level
and in patients older than 75 years of age (who may need more time to correct their international
normalized ratio). The patient's cardiologist often will have recommendations for the appropriate
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bridging therapy for a specific valve or stent. A discussion of the risks and benefits of different
management schemes for chronic antithrombotic therapy may involve the surgeon, the patient, the
anesthesiologist, and the primary care physician.Copyright © American College of Obstetricians and
Gynecologists.
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Abstract:Optimal perioperative antiplatelet therapy in patients with coronary stents undergoing
surgery still remains poorly defined and a matter of debate among cardiologists, surgeons and
anaesthesiologists. Surgery represents one of the most common reasons for premature antiplatelet
therapy discontinuation, which is associated with a significant increase in mortality and major
adverse cardiac events, in particular stent thrombosis. Clinical practice guidelines provide little
support with regard to managing antiplatelet therapy in the perioperative phase in the case of
patients with non-deferrable surgical interventions and/or high haemorrhagic risk. Moreover, a
standard definition of ischaemic and haemorrhagic risk has never been determined. Finally,
recommendations shared by cardiologists, surgeons and anaesthesiologists are lacking. The present
consensus document provides practical recommendations on the perioperative management of
antiplatelet therapy in patients with coronary stents undergoing surgery. Cardiologists, surgeons and
anaesthesiologists have contributed equally to its creation. On the basis of clinical and angiographic
data, the individual thrombotic risk has been defined. All surgical interventions have been classified
according to their inherent haemorrhagic risk. A consensus on the optimal antiplatelet regimen in
the perioperative phase has been reached on the basis of the ischaemic and haemorrhagic risk.
Aspirin should be continued perioperatively in the majority of surgical operations, whereas dual
antiplatelet therapy should not be withdrawn for surgery in the case of low bleeding risk. In selected
patients at high risk for both bleeding and ischaemic events, when oral antiplatelet therapy
withdrawal is required, perioperative treatment with short-acting intravenous glycoprotein Ilb/Illa
inhibitors (tirofiban or eptifibatide) should be taken into consideration.
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Abstract:BACKGROUNDIt is unclear how to appropriately manage discontinuation and resumption of
antiplatelet therapy in patients with coronary stents who need noncardiac surgery. We undertook a
systematic review of the literature to identify practice guideline statements regarding antiplatelet
therapy in patients with coronary stents undergoing noncardiac surgery. METHODSWe used six
search strategies to identify practice guideline statements that comment on perioperative
antiplatelet management for patients with coronary stents undergoing noncardiac surgery. Two
independent reviewers assessed study eligibility, abstracted data, and completed quality
assessment.RESULTSWe identified 11 practice guidelines that met the eligibility criteria; these were
included in the review. These guidelines advised that elective noncardiac surgery be delayed for at
least 4 weeks after bare-metal stent implantation and at least 6 months after drug-eluting stent
implantation. For elective surgery, all guidelines advised continuing acetylsalicylic acid (ASA) therapy
whenever possible. If interruption of antiplatelet therapy was required, four guidelines advised to
discontinue ASA/clopidogrel at least 5 days before surgery, while two guidelines advised to
discontinue 7 to 10 days before surgery. Five guidelines provided varying guidance for the use of
perioperative bridging during antiplatelet therapy interruption.CONCLUSIONSMost current
recommendations are based on expert opinion. This review highlights the need for well-designed
prospective studies to identify optimal management strategies in patients with coronary stents who
are on antiplatelet therapy and who need noncardiac surgery.
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Abstract:Worldwide, cardiovascular events represent the major cause of morbidity and mortality. A
key role in the pathogenesis of these events is played by platelets. Interventional procedures, with
placement of coronary and vascular stents, often represent the preferred therapeutic strategy.
Antiplatelet medications are considered first-line therapy in preventing cardiovascular thrombotic
events. A wide array of antiplatelet agents is available, each with different pharmacological
properties. When patients on antiplatelet agents present for surgery, the perioperative team must
design an optimal strategy to manage antiplatelet medications. Each patient is stratified according to
risk of developing a cardiovascular thrombotic event and inherent risk of surgical bleeding. After risk
stratification analysis, various therapeutic pathways include continuing or discontinuing all
antiplatelet agents or maintaining one antiplatelet agent and discontinuing the other. This review
focuses on the pharmacological and pharmacokinetic properties of both older and novel antiplatelet
drugs, and reviews current literature and guidelines addressing options for perioperative antiplatelet
management. © 2013 © The Author [2013]. Published by Oxford University Press on behalf of the
British Journal of Anaesthesia. All rights reserved. For Permissions, please email:
journals.permissions@oup.com.
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Abstract:Surgeons commonly need to treat patients receiving anticoagulant and anti-platelet
therapy. This requires risk assessment and management to balance minimization of bleeding
complications and avoidance of further ischaemic or thrombotic events. This review considers the
evidence available to guide management of patients on anti-platelet and anticoagulant therapy,
including some of the new classes of anti-platelets and anticoagulants which clinicians may be less
familiar with. © 2013 Royal Australasian College of Surgeons.

Database: EMBASE

17. The perioperative management of treatment with anticoagulants and platelet aggregation
inhibitors.


http://www.library.wmuh.nhs.uk/wp/library/
https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2Ffull%2F10.1111%2Fans.12171

Patricia Bowen Library & Knowledge Service
Email: library.infoservice@chelwest.nhs.uk
Website: http://www.library.wmuh.nhs.uk/wp/library/ West Middlesex University Hospital

Author(s): Schlitt, Axel; Jdmbor, Csilla; Spannagl, Michael; Gogarten, Wiebke; Schilling, Tom;
Zwissler, Bernhard

Source: Deutsches Arzteblatt international; Aug 2013; vol. 110 (no. 31-32); p. 525-532
Publication Date: Aug 2013

Publication Type(s): Journal Article Review

PubMedID: 24069073

Available at Deutsches Arzteblatt international - from Europe PubMed Central - Open Access
Available at Deutsches Arzteblatt international - from Unpaywall

Abstract:BACKGROUNDWhen giving anticoagulants and inhibitors of platelet aggregation either
prophylactically or therapeutically, physicians face the challenge of protecting patients from
thromboembolic events without inducing harmful bleeding. Especially in the perioperative period,
the use of these drugs requires a carefully balanced evaluation of their risks and benefits. Moreover,
the choice of drug is difficult, because many different substances have been approved for clinical
use.METHODWe selectively searched for relevant publications that appeared from 2003 to February
2013, with particular consideration of the guidelines of the European Society of Cardiology, the
Association of Scientific Medical Societies in Germany (AWMF), the American College of Cardiology,
and the American Heart Association.RESULTSVitamin K antagonists (VKA), low molecular weight
heparins, and fondaparinux are the established anticoagulants. The past few years have seen the
introduction of orally administered selective inhibitors of the clotting factors Ila (dabigatran) and Xa
(rivaroxaban, apixaban). The timing of perioperative interruption of anticoagulation is based on
pharmacokinetic considerations rather than on evidence from clinical trials. Recent studies have
shown that substituting short-acting anticoagulants for VKA before a procedure increases the risk of
bleeding without lowering the risk of periprocedural thromboembolic events. The therapeutic
spectrum of acetylsalicylic acid and clopidogrel has been broadened by the newer platelet
aggregation inhibitors prasugrel and ticagrelor. Patients with drug eluting stents should be treated
with dual platelet inhibition for 12 months because of the risk of in-stent
thrombosis.CONCLUSIONAnNticoagulants and platelet aggregation inhibitors are commonly used
drugs, but the evidence for their perioperative management is limited. The risks of thrombosis and
of hemorrhage must be balanced against each other in the individual case. Anticoagulation need not
be stopped for minor procedures.
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Abstract:Because of more and more accurate cardiovascular prevention programs and the
increasing mean age of the general population, the use of antiplatelet treatments is progressively
increasing in the last years. Moreover, the wide-spread use of bare-metal stents (BMS) and drug-
eluting stents (DES) significantly increased the number of subjects with the need of a combined
antiplatelet treatment: Aspirin (ASA) and Clopidogrel (CLO. Within the first year after coronary
stenting, approximately 5% of patients needs to undergo non-cardiac surgery interventions. In such
patients, current guidelines suggest to stop antiplatelet agents 7-10 days before surgery to avoid the
risk of increasing blood loss. On the other hand, it has been shown that the risk of surgical bleeding,
if antiplatelet drugs are continued, is lower than that of coronary thrombosis if they are withdrawn.
Thus, an accurate stratification of the population according to the thrombotic risk is needed and the
bleeding and the thrombotic risk should be considered in parallel. Although a growing amount of
recommendations have been released by several Societies, the perioperative handling of antiplatelet
drugs still represents a major concern in clinical practice. In this review we report the major
literature data about the perioperative handling of antiplatelet drugs. Moreover, in order to describe
future treatment perspectives and to identify valuable alternatives to current antiplatelet agents in
the perioperative period, pharmacokinetic and pharmacodynamic characteristics of newer
antiplatelet drugs are reported and analyzed.
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Abstract:The aims of severe perioperative bleeding management are three-fold. First, preoperative
identification by anamesis and laboratory testing of those patients for whom the perioperative
bleeding risk may be increased. Second, implementation of strategies for correcting preoperative
anaemia and stabilisation of the macro- and microcirculations in order to optimise the patient's
tolerance to bleeding. Third, targeted procoagulant interventions to reduce the amount of bleeding,
morbidity, mortality and costs. The purpose of these guidelines is to provide an overview of current
knowledge on the subject with an assessment of the quality of the evidence in order to allow
anaesthetists throughout Europe to integrate this knowledge into daily patient care wherever
possible. The Guidelines Committee of the European Society of Anaesthesiology (ESA) formed a task
force with members of scientific subcommittees and individual expert members of the ESA.
Electronic databases were searched without language restrictions from the year 2000 until 2012.
These searches produced 20 664 abstracts. Relevant systematic reviews with meta-analyses,
randomised controlled trials, cohort studies, case-control studies and cross-sectional surveys were
selected. At the suggestion of the ESA Guideline Committee, the Scottish Intercollegiate Guidelines
Network (SIGN) grading system was initially used to assess the level of evidence and to grade
recommendations. During the process of guideline development, the official position of the ESA
changed to favour the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) system. This report includes general recommendations as well as specific recommendations
in various fields of surgical interventions. The final draft guideline was posted on the ESA website for
four weeks and the link was sent to all ESA members. Comments were collated and the guidelines
amended as appropriate. When the final draft was complete, the Guidelines Committee and ESA
Board ratified the guidelines. © 2013 Copyright European Society of Anaesthesiology.
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20. Dual antiplatelet therapy with aspirin and clopidogrel: what is the risk in noncardiac surgery? A
narrative review.
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Abstract:Clopidogrel is one of the most commonly prescribed medications and is currently
recommended along with aspirin as treatment to be used for 1 year in all patients without
contraindications following an acute coronary syndrome. Patients who are committed to clopidogrel
therapy due to recent coronary artery stent implantation may require noncardiac surgery during this
recommended period of dual antiplatelet therapy (DAPT). Due to differing rates of
endothelialization, patients who undergo bare-metal stent implantation generally require 2 1 month
of uninterrupted DAPT, and those who undergo drug-eluting stent implantation require 2 12
months. Many surgeons ask their patients to stop taking clopidogrel in advance of their procedure to
decrease perioperative bleeding. This practice is based largely on anecdotal experience and
extrapolated from limited data in cardiac surgery. Premature cessation of aspirin and/or clopidogrel
following coronary artery stenting, however, has been associated with acute stent thrombosis,
myocardial infarction, and death. We searched PubMed for English language articles published from
1960 to 2012, using the keywords aspirin, clopidogrel, surgery, general, vascular, genitourinary,
thoracic, orthopedic, ophthalmologic, dermatologic, endoscopy, colonoscopy, cardiac device
implantation, pacemaker, defibrillator, bronchoscopy, bridging, bleeding complications, and
transfusion, including various combinations. s were reviewed to confirm relevance, and then the full
articles were extracted. References from extracted articles were also reviewed for relevant articles.
Literature regarding perioperative clopidogrel continuation is predominantly composed of small,
nonrandomized data, but suggests that most noncardiac surgeries or procedures can be performed
safely while patients are taking clopidogrel. In this article, we review the current best evidence on
the risk for bleeding with clopidogrel therapy in noncardiac surgery, summarize recent guidelines on
appropriate duration of DAPT, and make recommendations on the management of perioperative
DAPT.
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21. Perioperative management of antithrombotic therapy: Antithrombotic Therapy and
Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical
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Abstract:BACKGROUNDThis guideline addresses the management of patients who are receiving
anticoagulant or antiplatelet therapy and require an elective surgery or procedure. METHODSThe
methods herein follow those discussed in the Methodology for the Development of Antithrombotic
Therapy and Prevention of Thrombosis Guidelines. Antithrombotic Therapy and Prevention of
Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice
Guidelines article of this supplement.RESULTSIn patients requiring vitamin K antagonist (VKA)
interruption before surgery, we recommend stopping VKAs 5 days before surgery instead of a
shorter time before surgery (Grade 1B). In patients with a mechanical heart valve, atrial fibrillation,
or VTE at high risk for thromboembolism, we suggest bridging anticoagulation instead of no bridging
during VKA interruption (Grade 2C); in patients at low risk, we suggest no bridging instead of
bridging (Grade 2C). In patients who require a dental procedure, we suggest continuing VKAs with an
oral prohemostatic agent or stopping VKAs 2 to 3 days before the procedure instead of alternative
strategies (Grade 2C). In moderate- to high-risk patients who are receiving acetylsalicylic acid (ASA)
and require noncardiac surgery, we suggest continuing ASA around the time of surgery instead of
stopping ASA 7 to 10 days before surgery (Grade 2C). In patients with a coronary stent who require
surgery, we recommend deferring surgery > 6 weeks after bare-metal stent placement and > 6
months after drug-eluting stent placement instead of undertaking surgery within these time periods
(Grade 1C); in patients requiring surgery within 6 weeks of bare-metal stent placement or within 6
months of drug-eluting stent placement, we suggest continuing antiplatelet therapy perioperatively
instead of stopping therapy 7 to 10 days before surgery (Grade 2C).CONCLUSIONSPerioperative
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antithrombotic management is based on risk assessment for thromboembolism and bleeding, and
recommended approaches aim to simplify patient management and minimize adverse clinical
outcomes.
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Abstract:Clopidogrel is an antiplatelet drug that is used in patients who have had previous
cerebrovascular events, acute coronary syndromes, or who underwent percutaneous coronary
interventions (PCI) with bare metal or drug-eluting stents. About 5% of patients who undergo PCI
have to undergo non-cardiac surgery within 1 year of coronary stent implantation. Patients who
receive clopidogrel may be at increased risk of bleeding complications during surgery. The risk of
coronary thrombosis after non-cardiac surgery increases, especially when surgery is performed early
after stenting, and particularly when antiplatelet agents are withdrawn before surgery. The decision
to continue or withhold clopidogrel should reflect a balance of the consequences of perioperative
hemorrhage versus the risk of perioperative vascular complications. Close communication among
surgeons, anesthesiologists, and cardiologist is necessary to minimize both adverse cardiac risk and
surgical risk in those patients. © the author(s).
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Abstract:CONTEXTInterruption or maintenance of oral antiplatelet therapy (OAT) during an invasive
procedure may result in ischaemic and/or haemorrhagic complications. There is currently a lack of
clear guidance regarding the issue of treatment interruption during surgical
procedures.OBJECTIVETo evaluate the rate of major adverse cardiac and cerebrovascular events
(MACCEs) and major or minor bleeding complications and their associated independent correlates in
coronary stented patients undergoing urgent or planned non-cardiac surgery.DESIGN, SETTING, AND
PATIENTSProspective, multicentre, observational cohort study of 1134 consecutive patients with
coronary stents.MAIN OUTCOME MEASURESThe co-primary endpoints consisted of the incidence of
MACCE and major bleeding within the first 30 days of an invasive procedure.RESULTSMACCE and
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haemorrhagic complications were observed in 124 (10.9%) and 108 (9.5%) patients, respectively,
within an average time delay from invasive procedure to event of 3.3+3.9 and 5.315.3 days.
Independent preoperative correlates for MACCE were complete OAT interruption for more than 5
days prior to surgery, preoperative haemoglobin <10 g/dl, creatinine clearance of <30 ml/min and
emergency or high-risk surgery. Independent factors for haemorrhagic complications were
preoperative haemoglobin <10 g/dl, creatinine clearance between 30 and 60 ml/min, a delay from
stent implantation to surgery <3 months and high-risk surgery according to the Lee
classification.CONCLUSIONSPatients with coronary stents undergoing an invasive procedure are at
high risk of perioperative myocardial infarction including stent thrombosis irrespective of the stent
type and major bleeding. Interruption of OAT more than 5 days prior to an invasive procedure is a
key player for MACCE.CLINICAL TRIAL REGISTRATIONNCT01045850.
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Abstract:An increasing number of patients suffering from cardiovascular disease, especially coronary
artery disease (CAD), are treated with aspirin and/or clopidogrel for the prevention of major adverse
events. Unfortunately, there are no specific, widely accepted recommendations for the
perioperative management of patients receiving antiplatelet therapy. Therefore, members of the
Perioperative Haemostasis Group of the Society on Thrombosis and Haemostasis Research (GTH),
the Perioperative Coagulation Group of the Austrian Society for Anesthesiology, Reanimation and
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Intensive Care (OGARI) and the Working Group Thrombosis of the European Society of Cardiology
(ESC) have created this consensus position paper to provide clear recommendations on the
perioperative use of anti-platelet agents (specifically with semi-urgent and urgent surgery), strongly
supporting a multidisciplinary approach to optimize the treatment of individual patients with
coronary artery disease who need major cardiac and non-cardiac surgery. With planned surgery,
drug eluting stents (DES) should not be used unless surgery can be delayed for 212 months after DES
implantation. If surgery cannot be delayed, surgical revascularisation, bare-metal stents or pure
balloon angioplasty should be considered. During ongoing antiplatelet therapy, elective surgery
should be delayed for the recommended duration of treatment. In patients with semi-urgent
surgery, the decision to prematurely stop one or both antiplatelet agents (at least 5 days pre-
operatively) has to be taken after multidisciplinary consultation, evaluating the individual thrombotic
and bleeding risk. Urgently needed surgery has to take place under full antiplatelet therapy despite
the increased bleeding risk. A multidisciplinary approach for optimal antithrombotic and
haemostatic patient management is thus mandatory.
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Abstract:OBJECTIVETo determine whether timing of clopidogrel bisulfate cessation influences
outcome after abdominal operations.METHODSA review was performed of 104 patients receiving
clopidogrel who underwent abdominal operations between March 2003 and March 2009. Patients
were grouped by last clopidogrel use: group A (<7 days) and group B (27 days).RESULTSOf 104
patients, 43 were in group A and 61 were in group B. Overall, 6 deaths occurred (group A, 5 patients
[12%)] vs group B, 1 [2%]; P = .03) and 27 patients required intensive care unit admission (group A, 16
patients [37%)] vs group B, 11 [18%]; P = .03). Twenty-one patients developed a postoperative
bleeding complication; 19 complications were managed by blood transfusion and 2 required
reoperation. Group A vs group B had significantly increased rates of postoperative bleeding requiring
blood transfusion (13 patients [30%] vs 8 [13%]; P = .03). No significant difference in postoperative
bleeding resulting in reoperation or mortality was demonstrated. Timing of clopidogrel cessation
within 7 days did not affect postoperative bleeding risk. Eighty-nine patients (86%) underwent
elective operations (group A, 30 patients [70%] vs group B, 59 [97%]; P < .001). While elective
patients in group A vs those in group B demonstrated a trend toward increased risk of postoperative
bleeding requiring transfusion (7 patients [23%)] vs 8 [14%]; P = .25), no significant difference in
intensive care unit admission (group A, 6 patients [20%] vs group B, 9 [15%]; P = .31) or mortality (1
[3%] vs 1 [2%]; P = .62) was demonstrated.CONCLUSIONSWhile clopidogrel use within 7 days of an
operation significantly increased the risk of postoperative bleeding, most bleeding episodes were
successfully managed by transfusion without an increase in bleeding-related mortality or necessity
for reoperation. After controlling for operative urgency, no significant difference in mortality or
intensive care unit admission was demonstrated in patients undergoing elective procedures. High-
risk patients undergoing elective operations may not require preoperative clopidogrel cessation.
When clopidogrel cessation is warranted, 7 days before the procedure is recommended.
Perioperative risk does not vary by timing of cessation within 7 days of an operation.
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Abstract:Neuraxial anesthetic techniques are commonly used during the peripartum period to
provide effective pain relief for labor and anesthesia during cesarean delivery. Major neurologic
complications are rare after neuraxial anesthesia; however, spinal hematoma is associated with
catastrophic neurologic outcomes (including lower-limb paralysis). Anticoagulant and antithrombotic
drugs can increase the risk of spinal hematoma after neuraxial anesthesia, and better understanding
of the pharmacokinetics and pharmacodynamics of anticoagulants has led to greater appreciation
for withholding anticoagulation before and after neuraxial anesthesia. A number of national
anesthetic societies have produced guidelines for performing neuraxial anesthesia in patients
receiving anticoagulation. However, there is limited information about anesthetic implications of
anticoagulation during the peripartum period. This article will review the risks of spinal hematoma
after neuraxial anesthesia in pregnant patients; current guidelines for neuraxial anesthesia for
anticoagulated patients; and relevant pharmacological data of specific anticoagulant and
antithrombotic drugs in pregnancy. © 2011 Nature America, Inc. All rights reserved.
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Abstract:The widespread use of metal stents and drug-eluting stents has shown the extent to which
patients with unstable coronary perfusion depend on antiplatelet drugs, and how their risk of late
thrombosis depends on the long-term use of agents such as clopidogrel. It has also been shown that
the risk of surgical bleeding, if antiplatelet drugs are continued, is lower than that of coronary
thrombosis if they are withdrawn. Thus, except for low-risk settings, the practice of withdrawing
antiplatelet drugs 5-10 days prior to surgical procedures should be changed. The following
suggestions are meant to provide a guideline in this respect. Most of the current surgical procedures
may be performed while on low-dose aspirin treatment. Except when bleeding may occur in closed
spaces (e.g. intracranial surgery, spinal surgery in the medullary canal, surgery of the posterior
chamber of the eye) or where excessive blood loss is expected, where only clopidogrel should be
discontinued; in all other cases the surgical procedures should be carried out in the presence of dual
antiplatelet agents (if prescribed). Aspirin may be discontinued only in subjects at low risk of
thrombosis, and at high risk of intraoperative bleeding. Operations associated with an expected
excessive blood loss should be postponed unless vital. When prescribed for acute coronary
syndrome or during stent re-endothelialization, clopidogrel should not be discontinued before a
noncardiac procedure. For elective procedures, surgery should be postponed until the end of the
indication for clopidogrel. After the operation, clopidogrel should be resumed within the 12-24 h.
Cardiac procedures should be postponed for at least 4 days after clopidogrel withdrawal. The
thrombotic risk of preoperative withdrawal of antiplatelet drugs overwhelms the benefit of regional
or neuraxial blockade. Antiplatelet treatment replacement by heparin or low-molecular weight
heparin does not provide protection against the risk of coronary artery or stent thrombosis.
Haemostasis requires that at least 20% of circulating platelets have a normal function. As the effects
of antiplatelet agents are not reversible by other drugs, fresh platelets are the only manner to
rapidly restore normal haemostasis. Aprotinin decreases postoperative bleeding and transfusion
rates in patients undergoing CABG and on clopidogrel during the days preceding surgery.
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