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SUMMARY

Background: Cessation of long-term aspirin treatment before noncardiac
surgery can cause adverse cardiac events in patients at risk, particularly in
those with previous percutaneous coronary interventions (PCI) with stent
implantation. The factors influencing the clinical decision to stop aspirin
treatment are currently unknown.

Methods: In a single-center, cross-sectional study (retrospective registration:
NCT03049566) carried out from February to December 2014, we took a survey
among patients scheduled for noncardiac surgery who were under long-term
aspirin treatment, and among their treating anesthesiologists using standard-
ized questionnaires on preoperative aspirin use, comorbidities, and risk-benefit
assessments. The main objective was to identify factors associated with the
decision to stop aspirin treatment. The results of multivariable logistic
regressions and intraclass correlations are presented.

Results: 805 patients were included in the study, and 636 questionnaires were
returned (203 of which concerned patients with coronary stents). 46.8% of the
patients stopped their long-term aspirin treatment before surgery; 38.7% of
these patients stopped it too early (>10 days before surgery) or too late (< 3
days before surgery). A prior PCI with stent implantation lowered the probabil-
ity of aspirin cessation (odds ratio [OR] = 0.47 [0.31; 0.72]; p <0.001). On the
other hand, patients were more likely to stop their long-term aspirin treatment
if it had already been discontinued once before (OR = 4.58 [3.06; 6.84];

p <0.001), if there was a risk of bleeding into a closed space (OR = 4.54 [2.02;
10.22]; p <0.001), if they did not know why they were supposed to take aspirin
(OR =2.12 [1.05; 4.28]; p = 0.036), or if the preoperative consultation with the
anesthesiologist occurred <2 days before surgery (OR = 1.60 [1.08; 2.37];

p = 0.018). Patients often assessed the risks related to aspirin cessation lower
than their physicians did.

Conclusion: This study reveals discordance between guideline recommen-
dations and everyday clinical practice in patients with coronary stents. The
early integration of cardiologists and anesthesiologists and a more widespread
use of stent implant cards could promote adherence to the guidelines.
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A spirin (acetyl salicylic acid) has been shown to be
effective for secondary prevention of cardiovas-
cular disease (CVD) (1). In addition, aspirin is used by
a large proportion of the population for primary preven-
tion (2, 3). In Germany, more than 1 in 10 adults aged
between 45 and 75 are taking aspirin as an antiplatelet
agent (prevalence 11.5%, in men: 13.2%, in women:
9.8%; source: unpublished data from the DEGS1 study
2008-2011 [4]).

In patients with CVD, the lifelong use of aspirin for
secondary prevention is recommended. Discon-
tinuation of antiplatelet therapy may trigger a pro-
thrombotic rebound phenomenon (5). When aspirin
therapy for secondary CVD prevention is stopped, the
risk of myocardial infarction may increase by more
than 60% (6). A meta-analysis found that aspirin dis-
continuation conferred a three-fold increase in the risk
of major adverse cardiac events in patients at risk for,
or with confirmed coronary artery disease (CAD) (7).

In Germany, the lifetime prevalence of CAD during
the period from 2008 to 2011 was 9.3% (8). In 2008,
the number of percutaneous coronary interventions
(PCIs) performed in Germany exceeded 300 000 (9).
The risk of stent thrombosis and myocardial infarction
is markedly increased when antiplatelet therapy is dis-
continued soon after PCI (<6 months with drug-eluting
stents and <1 month with bare-metal stents) (10). Dur-
ing surgical procedures, patients develop a proinflam-
matory, hypercoagulable state which promotes throm-
boembolic events (11).

This is a clinically relevant problem because ap-
proximately 20% of patients undergo noncardiac
surgery during the first 2 years after PCI (12-17). In
these patients, a considerably increased incidence of
major cardiac events has to be expected (12). Peri-
operative cessation of aspirin therapy is considered a
key risk factor in patients with coronary stents
(18-21).

Clinical decision making with regard to peri-
operative cessation of aspirin therapy is challenging as
two opposed risks need to be balanced: the risk of car-
diovascular thromboembolic complications in case of
therapy cessation and the risk of hemorrhagic surgical
complication in case of therapy continuation (22).
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TABLE 1

Patient characteristics of the study cohort (n = 636)
e | [
EUTES patients (n)

Pre-exiting conditions and medications
Previous percutaneous coronary intervention (PCI) with stent implantation 0 203 319
History of cardiac disease 0 343 53.9
Coronary artery disease 0 300 472
Previous coronary artery bypass graft surgery (CABG) 1 72 113
Cardiac arrhythmia 1 56 8.8
History of stroke or transient ischemic attack 1 137 21.6
Peripheral arterial occlusive disease 1 92 145
Oral anticoagulants 14 22 35
Dual antiplatelet therapy 23 32 5.2
Aspirin therapy cessation 27 285 46.8
in patients with previous PCI and stent implantation 67 11.0
in patients without coronary stents 218 35.8
Surgical discipline 17
Gynecology and urology 223 36.0
ENT or oral and maxillofacial surgery 145 234
General and hepatobiliary surgery 112 18.1
Traumatology and orthopedic surgery 37 6.0
Neurosurgery 33 53
Spinal surgery 24 39
Other operations/interventions 45 7.3
Surgical risk
High-risk procedure (,Revised Cardiac Risk Index" definition) 19 101 16.4
High-risk procedure (,ESC/ESA" definition) 19 50 8.1
Moderate-risk procedure (,ESC/ESA" definition) 20 400 64.9
Bleeding risk in a closed space 4 49 7.8
American Society of Anesthesiology classification [scale 1-5] 30
Class 1 or 2 181 29.9
Class 3 389 64.2
Class 4 36 5.9
Revised Cardiac Risk Index [scale 0-6] 198*
Score 0 130 29.7
Score 1 187 427
Score 2 96 219
Score 3 20 4.6
Score 24 5 11
Duration of aspirin therapy in patients after PCI (n=203) 20
<1 month 5 2.7
1-3 months 2 11
4-6 months 6 33
7-12 months 7 38
13-24 months 17 9.3
more than 2 years 146 78.8

Data are presented as absolute frequency (n) and relative frequency (%) in relation to valid responses for individual characteristics;the Revised Cardiac Risk Index
(RCRI) is a prospective validated 6-point scoring system: The risk of perioperative cardiac complications increases with the number of risk factors (32);

*In case of missing information about one point in the RCRI (e.g. missing creatinine level to verify renal failure), the entire score was evaluated as ,missing value®.
Aspirin, acetylsalicylic acid; ESA, European Society of Anaesthesiology; ESC, European Society of Cardiology; ENT, ear, nose and throat; PCI, percutaneous

coronary intervention

Thus, the European (10) and US (23) guidelines
recommend to perform an individualized risk-benefit
analysis prior to elective surgery: If the perioperative
risk of hemorrhage clearly exceeds the potential car-
diovascular benefits, aspirin therapy should be stopped.
In patients with previous PCI and stent implantation,
long-term aspirin therapy should be continued peri-
operatively, if possible. However, a high risk of hemor-
rhage in a closed space (intracranial, intramedullary or
posterior chamber of the eye) is regarded as an impor-
tant exception (24, 25). In patients treated with dual

antiplatelet therapy after recent PCI, elective surgical
procedures should be postponed.

It has been recommended in guidelines to stop as-
pirin therapy, if indicated, 7 to 10 days (10, 26) before
surgery. However, studies involving preoperative
platelet function tests reported faster recovery of
platelet function (27, 28). It is an expert opinion of
some authors to stop aspirin, if indicated, 5 days before
surgery (29). Unfortunately, larger comparative ran-
domized studies evaluating optimal timing of aspirin
cessation prior to noncardiac surgery with regard to
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TABLE 2

Uni- and multivariable analysis (n = 636), logistic regression model with the outcome variable “cessation of aspirin therapy”
Patient characteristic Missing Number of Effect estimates p-value | Adjusted effect estimates p-value
values patients univariate analysis | univariate multivariable analysis multivariable
(n) OR [95% CI] analysis OR [95% CI] analysis
Previous PCI with stent implantation 0.49[0.34; 0.70] <0.001 0.47[0.31;0.72]
History of cardiac disease 0 343 0.47[0.34; 0.64] <0.001 3 -
Aspirin for secondary prevention 9 455 0.34[0.24; 0.49) <0.001 3 -
Aspirin therapy already discontinued 57 227 4.35[3.03; 6.25] <0.001 4.58[3.06; 6.84] <0.001
once before in the past
Patient does not know the indication 34 53 2.07 [1.14; 3.75] 0.016 2.12[1.05; 4.28] 0.036
for which aspirin was prescribed
Preanesthetic assessment less than 47 274 1.71[1.23; 2.39] 0.002 1.60[1.08; 2.37] 0.018
2 days before surgery
History of stroke or transient 1 137 0.95[0.64; 1.41] 0.803 - -
ischemic attack
Cardiac arrhythmias 1 56 1.49[0.84; 2.64] 0.173 - -
Neurosurgical operations 17 33 12.49 [3.77; 41.40] <0.001 2 -
Bleeding risk in a closed space** 4 49 4.842.36; 9.91] <0.001 4.54[2.02; 10.22] <0.001
Expected transfusion risk (as stated 23 0.636 - -
by physicians)
Risk <5% (reference) 478 1.00
Risk 5-10 % 108 0.84 [0.54; 1.29] 0.424
Risk >10 % 27 1.20[0.54; 2.68] 0.662

Univariate logistic regression was used to identify potentially eligible factors; for categorical variables, the first category was defined as reference; OR: Odds ratio for the primary outcome

“cessation of aspirin therapy”;

! The category ,Bleeding risk in a closed space® comprises neurosurgical and neuroradiological intracranial and intramedullary procedures.
The adjusted OR originates from a multivariable model which includes 5 variables; because of:

*? redundance and subsequent multicollinearity with ,bleeding risk in a closed space* and

**redundance and subsequent multicollinearity with“previous PCI with stent implantation” variables were not included in the multivariable model;
Aspirin, acetylsalicylic acid; OR, odds ratio; PCI, percutaneous coronary intervention; [95% Cl], 95% confidence interval; the level of statistical significance was set at 0.05.

thromboembolic and hemorrhagic complications are
lacking (26).

While the association between perioperative aspirin
therapy and cardiovascular complications has been in-
vestigated in many studies, it has not yet been studied
systematically which factors contribute to the individ-
ual decision to preoperatively stop aspirin therapy in
everyday clinical practice.

The primary aim of this study was to identify factors
associated with the decision to preoperatively stop as-
pirin therapy and in particular to determine whether
coronary stents represent an independent factor in-
fluencing decision-making. The secondary aim of this
study was to explore in which way the decision to stop
aspirin therapy is associated with individual risk-bene-
fit assessments of patients and treating physicians.

Methods

This single-center cross-sectional study received the
approval of the Ethics Committee of the Medical As-
sociation of Hamburg (reference number WF03013)
and was retrospectively registered at Clinical-
Trials.gov (NCT03049566). Selective sampling was
used: Between 10 February 2014 and 30 December
2014, adult patients
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® presenting at the Anesthesiology Pre-assessment
Clinic of the University Medical Center
Hamburg-Eppendorf prior to elective noncardiac
surgery,
® stating to regularly receive antiplatelet therapy
with low-dose aspirin (even if this treatment was
discontinued within 30 days of study inclusion)
and
® giving their informed consent to participate
were included in this study.
The study population included a large subgroup of
patients with previous PCI.
Using a two-part standardized questionnaire (part
1: patient; part 2: treating anesthesiologist), detailed
information about aspirin medication, perioperative
aspirin use and factors which may influence the
decision to discontinue aspirin therapy was collected
in an anonymized fashion. In addition, patients and
the corresponding physicians were asked to make
risk-benefit assessments using two numerical rating
scales (evaluation of the benefits of long-term
aspirin therapy and the risk associated with perioper-
ative aspirin cessation: 1 = very low, 10 = very high).
Detailed information is provided in the eMethods
section.
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Risk rating among patients who stopped aspirin (total sample)

Rating of the risk associated with aspirin therapy cessation (numeric rating scale from
1-10): ratings by patients (y-axis) and by treating physicians (x-axis). Valid risk ratings
among patients who stopped aspirin therapy preoperatively are depicted. The area of the
diagram points represents the relative frequency of a data pair. In the center, a concordance
zone is shown (grey area in which the physician and patient ratings differ < 2 points from
each other). In the areas outside of the concordance zone, patient ratings are considerably
above (percentage top left) or below (percentage bottom right) the physician ratings
(difference at least 3 points). Intraclass correlation (ICC) is used to quantify the concordance
between patient and physician ratings (value at the center of the concordance zone). An ICC
<0.4 indicates low agreement between the respective ratings (30). Aspirin, acetylsalicylic acid

Methods of statistical analysis
“Cessation of aspirin therapy” was the primary out-
come measure of this study and its primary aim was to
identify factors associated with the decision to preoper-
atively stop an existing long-term aspirin therapy. To
answer the primary question, logistic regression analy-
sis was used to identify factors potentially influencing
the primary outcome. Missing data were not imputed.
In multivariable regression analyses, cases were
deleted listwise. We chose a two-step procedure for
variable selection: In the context of our research ques-
tion, potential parameters were initially selected based
on clinical aspects and then identified using univariate
regression analysis. Redundant independent variables
with subsequent multicollinearity were excluded. In the
second step, a multivariable logistic regression analysis
with backward elimination was performed. The results
are reported as odds ratios (ORs) with 95% confidence
intervals (95% Cls).

The four ratings resulting from the risk-benefit
assessment were tested in a multivariable model with

regard to the primary outcome measure, using an ex-
plorative approach. As a quantitative measure of the
agreement between physician and patient ratings, the
respective intraclass correlation coefficients (ICCs)
were calculated. An ICC <0.4 is indicative of low inter-
rater agreement (30).

Other questions were answered in a descriptive
manner. Categorical variables are reported as relative
frequencies in relation to the sum of the valid
answers. Time variables are reported as medians
(range). Continuous variables are reported as means
and, after verification of normal distribution, were
compared using Student‘s t-test.

We used a significance level of 0.05 (two-sided) for
the primary question. This significance level was not
adjusted for multiple testing. For statistical analysis, we
used SPSS for Windows Version 22.0 (IBM SPSS Inc,
Chicago, IL, USA) as well as the statistical analysis
software solution R 3.2.3 (31).

Results
Altogether, 9481 patients were screened and 836 met
the inclusion criteria; of these, 31 did not consent to
participe in this study. Questionnaires were handed out
to the 805 included participants and 636 evaluable
questionnaires were returned (response rate of 79.0%).
Our study population comprised a broad range of
noncardiac surgery patients, but no patients scheduled
for ophthalmologic surgery. 46.8% of the patients
participating in the study stopped their long-term as-
pirin therapy preoperatively. 31.9% of the partici-
pants had coronary stents. In 7.8% of the partici-
pants, a risk of hemorrhage in a closed space was
found (Table 1).

Which factors influence the decision to discontinue aspirin
therapy?

The factors “previous PCI with stent implantation” (OR
= 0.47 [0.31; 0.72]; p <0.001), “history of cardiac
disease” and ,,aspirin therapy for secondary preven-
tion* reduce the chance of preoperative cessation of a
long-term aspirin therapy (Table 2).

By contrast, the chance is markedly increased in
patients scheduled for neurosurgery or at risk of
hemorrhage in a closed space (OR =4.54 [2.02;
10.22]; p<0.001). In addition, the chance of therapy
cessation is increased more than fourfold if long-term
aspirin therapy has already been stopped once before
(OR =4.58 [3,06; 6.84]; p <0.001); more than
doubled if the patient does not know the indication for
which aspirin was prescribed (OR =2.12 [1,05; 4.28];
p = 0.036); and increased by 60% if the preanesthetic
assessment is conducted less than 2 days prior to
surgery (OR =1.60 [1.08; 2.37]; p=0.018).

However, our data showed no association between
the decision to preoperatively discontinue aspirin ther-
apy and the expected perioperative transfusion risk or
risk factors for cerebrovascular thromboembolism
(,,cardiac arrhythmia® or ,history of stroke or transient
ischemic attack®).
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Patients with previous PGl and stent implantation?

34.9% of patients with implanted coronary stents
stopped long-term aspirin therapy preoperatively. Our
study population included a subgroup of 140 patients
with coronary stents who had neither a relevant trans-
fusion risk >5% nor a risk of hemorrhage in a closed
space, i.e. no reproducible reason for cessation of their
aspirin therapy. Despite these facts, 35.0% of the
patients within this subgroup stopped their long-term
aspirin therapy. Of the patients with coronary stents
who stopped taking aspirin, 60.9% had already done so
once before and 31.3% stopped aspirin therapy without
seeking medical advice. In 45.5% of patients with
coronary stents (vs 47.0% of patients without coronary
stents), the preanesthetic assessment was conducted
less than 2 days prior to surgery. In only 28.1% of
patients with coronary stents, the stent type could be
clearly classified during anesthesiological
pre-assessment (for example, ,,bare metal stents* or
drug-eluting stents“). Since only patients scheduled
for elective surgery were included in our study, the
number of patients with recently implanted coronary
stents receiving dual antiplatelet therapy was, as
expected, low (Table 1).

What about the risk-benefit assessment?

Benefit of aspirin therapy—Even though the overall
“benefit” of aspirin therapy was rated as high among
patients who stopped taking aspirin, there was con-
siderable discrepancy between the ratings of physicians
and patients (eFigure 1: ICC 0.348, eFigure 2:
Subgroup of patients with coronary stents: ICC 0.187).
The logistic regression analysis found no noticeable
association between the rating of the ,,benefit” and the
actual clinical decision to stop aspirin therapy (patient:
OR =0.98, 95% CI: [0.90; 1.07]; p = 0.63; physician:
OR =0.99[0.87; 1.12]; p=0.84).

Risk associated with aspirin cessation—Among
patients who stopped taking aspirin, the rating of the
physicians and patients differed relevantly (Figure 1:
ICC 0.349), especially in patients with coronary stents
(Figure 2: ICC 0.174). The patients* risk ratings were
frequently considerably lower compared with those of
the physicians (54% of patients with coronary stents in
Figure 2). On average, patients rated the ,risk“ as
significantly lower compared with physicians (4.9 [4.6;
5.1] versus 6.4 [6.1; 6.6] points; p<0.001), especially in
the subgroup with coronary stents (5.8 [5.3; 6.3] versus
8.0 [7.7; 8.3] points; p<0.001). This is relevant as based
on the logistic regression analysis it can be statistically
estimated that with every point added by the patient on
the risk rating scale the chance of aspirin therapy ces-
sation is reduced by 19% (OR = 0.81 [0.74; 0.87];
p<0.001) and with every point added by physicians it is
reduced by 14% (OR = 0.86 [0.77; 0.96]; p = 0.007).

Who decides to stop aspirin therapy?

The decision to stop aspirin was frequently made on an
outpatient basis (in 44.6% of patients who stopped tak-
ing aspirin) and less often on an inpatient basis

Deutsches Arzteblatt International | Dtsch Arztebl Int 2017; 114: 473-80
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(21.4%). However, within the subgroup of patients who
discontinued aspirin therapy about one third (34.0%)
stopped the intake without first consulting a physician
(eFigure 3).

When was aspirin stopped?

The median interval of preoperative aspirin cessation
was 7 days (0-38) (Figure 3). However, in 38.7% of
these patients the timing was incorrect: 17.0% stopped
the therapy too late (< 3 days preoperatively) and 21.7%
too early (>10 days preoperatively). Many patients
stopped taking aspirin already prior to the day of the
anesthesiological pre-assessment (81.6%) (eFigure 4).
Thus at the date of preanesthetic assessment it was
often no longer possible to influence the continuation
or timely cessation of aspirin therapy (Figure 4).

Discussion

This single-center cross-sectional study evaluating 636
noncardiac surgery patients with long-term aspirin therapy
in a German metropolis showed high variability in the peri-
operative management of aspirin medication and revealed
discrepancies between guideline recommendations and
routine clinical practice in patients with coronary stents.

Which factors influence the decision to discontinue aspirin therapy?
Guidelines recommend to individually balance the risk
of thromboembolism against the risk of hemorrhage
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(10, 23, 33, 34). However, our study found no asso-
ciation between the decision to stop aspirin and the
expected transfusion risk or anamnestic risk factors for

cerebrovascular thromboembolism.

Risk-benefit assessment?

Our data indicate that patients rate the risk associated
with aspirin cessation significantly lower than the treat-
ing physicians; however, patients* risk ratings are very
strongly associated with the actual clinical decision to

stop aspirin therapy.

Who decides to stop aspirin therapy?

Almost half of the patients stopped long-term aspirin
therapy—frequently without medical recommendation

=< 2= 2-6 : 27 days
Median (range):
2 (0 to 40) days
0 10 20 30 40

Date of preanesthetic assessment until surgery (days).

Interval between preanesthetic assessment and surgery (days). Shown is the rela-
tive frequency (in %) in relation to the sum of valid responses.
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to do so. Cardiologists were rarely consulted. At the
date of preanesthetic assessment, the continuation or
timely cessation of aspirin medication could frequently
not be influenced any longer.

When was aspirin stopped?

It is recommended to stop aspirin therapy, if indicated,
5-10 days preoperatively (10, 24-26, 29, 35). In 39%
of cases, however, the timing of aspirin therapy
cessation was incorrect (<3 days preoperatively: un-
necessary bleeding risk or, if >10 days, unnecessary
thromboembolic risk).

Management of patients with coronary stents

Patients with previous PCI and coronary stenting
should continue aspirin therapy whenever possible (10,
23). However, 35% of patients with coronary stents in
our study population stopped their long-term aspirin in-
take—in the majority of cases without reproducible
reason. During the preanesthetic assessment, the stent
type was unknown in more than 70% of patients, mak-
ing cardiac risk stratification more difficult.

The POISE-2 study, published in 2014, showed no
significant reduction of the composite outcome of death
and nonfatal myocardial infarction, but a significantly
increased risk of major bleeding in patients who re-
ceived 200 mg aspirin perioperatively (22). Since
patients who recently underwent PCI with stent implan-
tation were excluded, these results should not be extra-
polated to this patient population. Due to multiple
methodology-related limitations, it has been recom-
mended to interpret the findings of that study with cau-
tion. Nearly two-thirds of patients in the aspirin group
may not have met primary or secondary prevention
criteria for aspirin therapy (24, 36). Smaller studies did
not demonstrate a significant increase in bleeding risk
in patients who received aspirin perioperatively (21, 37,
38). A large meta-analysis (35) found a 50% increase in
bleeding complications, but not a higher level of the
severity of bleeding complications.

Perioperative therapy adherence

The World Health Organization (WHO) has defined
five dimensions of treatment adherence (39); in our
context, the focus is on the complexity of the medical
regimen, the level of information provided to the
patient (participative decision-making) and the
anxieties about possible adverse effects (surgical bleed-
ing complications) (40). The inhomogeneous, partially
contradictory evidence from studies with regard to the
risk-benefit profile of perioperative aspirin therapy in
patients without coronary stents may be a cause for
nonadherence. There are grounds for concern that these
conflicting data might have negative implications on a
patient group in which perioperative aspirin therapy is
particularly relevant: patients with coronary stents.

Do we have to reconsider our principles? To date,
scientific debates have focused on the question which
patient— and operation-specific risk profile requires
perioperative continuation of long-term aspirin

Deutsches Arzteblatt International | Dtsch Arztebl Int 201 7;114: 473-80



therapy. By contrast, our data raise the issue of how we can improve
the provision of available scientific insights to our patients in
order to affect their participation and treatment adherence. New
generations of coronary stents as well as pharmacological inno-
vations make the perioperative management of cardiovascular
high-risk patients increasingly complex. In order to realize an op-
timal perioperative treatment, cardiovascular high-risk patients
(e.g. with previous PCI and stent implantation) under long-term
aspirin therapy should schedule for preanesthetic assessment in
time (typically at least 7 days preoperatively), unless they have
already been evaluated by a specialist for internal medicine or
cardiology. In these patients, perioperative management with re-
gard to aspirin therapy should be decided in agreement with the
surgeon based on an individual risk-benefit analysis. Corre-
sponding clinical pathways should be on file in a standardized
and written form. Suitable media in this respect include stan-
dard operating procedures (SOPs), guideline-based recommen-
dations of professional societies, preoperative patient in-
formation brochures, and stent implant cards.

Stent implant cards

Since 1 October 2015, implant cards (,,stent cards®) are legally
required (see example on the website of the German Cardiac
Society (DGK): www.dgk.org/daten/Stent-Pass_2015.pdf). Stent
cards bundle essential information, including stent type, indi-
cation for implantation and required anti-platelet regimen, thus
providing valuable guidance for the individual preoperative risk-
benefit analysis. In addition, stent cards offer relevant instruc-
tions and clear warnings for patients. Thus, stent cards have the
potential to improve adherence to perioperative anti-platelet
therapy in patients with previous PCI and stent implantation.

Limitations

Methodological limitations of this study should be taken into con-
sideration when interpreting its results. There is the selected and
monocentric nature of the patient population. Due to the study de-
sign, it cannot be ruled out that the results of the study are distorted
by selection bias and information bias. Consequently, we make no
claim that our data are representative nationwide—the generali-
zation of our results is only possible to a limited extent. Since at
the time of the survey the anesthesiologists had already pre-
liminary procedural information available, it is possible that their
ratings were biased. In order to ensure anonymity, relevant
sociodemographic information was not collected; thus, these
parameters are missing as potential factors in the multivariable
model used. Finally, cross-sectional studies only allow to claim
association, not causation.
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KEY MESSAGES

@ |n this study, almost half of the patients stopped long-term aspirin
therapy preoperatively, of these one third without seeking medical
advice.

® Of the patients who discontinued aspirin therapy preoperatively,
almost 40% stopped taking aspirin either too early (>10 days
preoperatively) or too late (<3 days preoperatively).

@ |n the study population, 35% of patients with coronary stents
stopped long-term aspirin therapy preoperatively, in most cases wit-
hout reproducible reason (low transfusion risk and no bleeding risk
in a closed space).

® Cardiovascular high-risk patients (e.g. with previous PCI and stent
implantation) under long-term aspirin therapy should schedule for
preanesthetic assessment in time (typically at least 7 days pre-
operatively), unless they have already been evaluated by a
specialist for internal medicine or cardiology.

® Patients frequently rated the risk associated with aspirin cessation
lower than their treating physicians. Stent implant cards may pro-
mote adherence to perioperative aspirin therapy in patients with
coronary stents.
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Study design: single-center cross-sectional study using standardized questionnaires
Selective sampling was used. Patients presenting at the Anesthesiology Pre-assessment Clinic of the University Medical Center Hamburg-Eppendorf
for preanesthetic assessment and meeting the inclusion criteria were included in this study.

Inclusion criteria

® Age =18 years

® Elective noncardiac surgery

® Regular antiplatelet therapy with low-dose aspirin (defined as a daily aspirin dose <100 mg, even when aspirin therapy was discontinued within 30
days of study inclusion)

Exclusion criteria
@® No informed consent provided by patient
® Age <18 years

Patient allocation: Adult patients with long-term aspirin therapy who presented prior to elective noncardiac surgery at the Anesthesiology Pre-
assessment Clinic of the University Medical Center Hamburg-Eppendorf were screened. At the time of registering at the Anesthesiology Pre-
assessment Clinic, patients were interviewed by medical staff regarding the inclusion criterion ,regular daily intake of low-dose aspirin, even if this
therapy was discontinued within 30 days of potential study inclusion* (screening question). Patients who gave an affirmative response were invited to
participate in the study.

Questionnaire-based data collection: Data were immediately collected on site at the Anesthesiology Pre-assessment Clinic. After study inclusion,
both the patient (questionnaire part 1) and the treating anesthesiologist (questionnaire part 2) were provided with the respective part of the question-
naire which they then completed independently.

Anonymization: At the end of the preanesthetic assessment, both parts of the questionnaire were stapled together and handed to the patient. Since
both parts of the questionnaire did not contain patient-identifying information, such as name, sex and date of birth, it was later impossible to identify a
particular patient. Upon leaving the Anesthesiology Pre-assessment Clinic, the patient could then drop the questionnaire into a centrally located box. In
this way, the voluntary nature of study participation as well as the anonymity of the patient were ensured, while the direct case-related link between
physician and patient responses remained intact. After this point in time, the questionnaire was only available in anonymized form and the data it con-
tained could subsequently only be used and analyzed in a fully anonymized fashion. Prior to the start of the study, this approach was coordinated with the
data protection officer of the University Medical Center Hamburg-Eppendorf and with the Ethics Committee of the Medical Association of Hamburg. With
this approach, a response rate of 79.0% was achieved. Because of the anonymized data collection method, it was not possible to perform a non-
response analysis.

Questionnaires: Patients were asked since when they had been taking aspirin, why aspirin had been prescribed, whether they had stopped taking
aspirin, who had advised them to do so, whether they had already paused taking aspirin occasionally in the past prior to surgical procedures. The
treating physicians were asked about primary or secondary prevention, stent type, comorbidities, Revised Cardiac Risk Index, American Society of
Anesthesiology classification, timing of aspirin therapy cessation, type of surgery, bleeding risk in closed spaces, and expected transfusion risk (<5%,
5-10%, >10%). The rating of the physicians relied on information from the medical history, specific clinical data from the patient file and preoperative
examination findings.

In addition, patients and corresponding physicians could each perform a risk-benefit assessment using two numerical rating scales at the respective
parts of the questionnaire:

® Rating of the benefit of long-term aspirin therapy on a numeric rating scale (1 = very little, 10 = very large)

@® Rating of the risk associated with the perioperative cessation of aspirin therapy on a numeric rating scale (1 = very low, 10 = very high)

A priori sample size calculation: A priori sample size calculation was based on the null hypothesis that the chance of aspirin cessation would not
differ between patients with and without coronary stents. It found that 438 evaluable cases were required to detect a significant difference between
the two groups at a significance level of 5% with a power of 90%. Assuming a response rate of 60%, a sample size of 730 participants was calculated.

Aspirin, acetylsalicylic acid
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Benefit rating among patients who stopped aspirin (total
sample)

Rating of the benefit of aspirin therapy (numeric rating scale from
1-10): ratings by patients (y-axis) and by treating physicians
(x-axis). Valid benefit ratings among patients who stopped aspirin
therapy preoperatively are depicted. The area of the diagram points
represents the relative frequency of a data pair. In the center, a
concordance zone is shown (grey area in which the physician and
patient ratings differ < 2 points from each other). In the areas out-
side of the concordance zone, patient ratings are considerably above
(percentage top left) or below (percentage bottom right) the physi-
cian ratings (difference of at least 3 points). Intraclass correlation
(ICC) is used to quantify the concordance between patient and
physician ratings (value at the center of the concordance zone). An
ICC <0.4 indicates low agreement between the respective ratings
(30). Aspirin, acetylsalicylic acid

Benefit rating among patients who stopped aspirin
(subgroup with coronary stents) Rating of the benefit of aspirin
therapy (numeric rating scale from 1-10) among patients with coro-
nary stents who stopped aspirin therapy preoperatively.

Aspirin, acetylsalicylic acid
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Decision-making regarding preoperative cessation of aspirin therapy. Analysis for
the subgroup of patients who stopped aspirin therapy preoperatively (n = 285)
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Interval between preanesthetic assessment and cessation of aspirin therapy.
Shown is the relative frequency (in %) in relation to the sum of valid responses.
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