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Abstract
Patient satisfaction measures and the opioid epidemic have highlighted the need for effective perioperative pain management.
Multimodal analgesia, including non-steroidal anti-inflammatory drugs (NSAIDs), have been shown tomaximize pain relief and reduce
opioid consumption, but are also associated with potential perioperative bleeding risks.
Amultidisciplinarypanel conductedaclinical appraisal of bleeding risksassociatedwithperioperativeNSAIDuse. Theappraisal consisted

of review and assessment of the current published evidence related to the statement “In procedureswith high bleeding risk, NSAIDs should
always be avoided perioperatively.”We report the presented literature and proceedings of the subsequent panel discussion and national
pilot survey results. The authors’ assessment of the statement based on current evidencewas compared to the attempted national survey
data, which revealed a wide range of opinions reflecting the ongoing debate around this issue in a small number of respondents.
The appraisal concluded that caution is warranted with respect to perioperative use of NSAIDs. However, summarily excluding

NSAIDs from perioperative use based on potential bleeding risks would be imprudent. It is recommended that NSAID use be guided
by known patient- and procedure-specific factors to minimize bleeding risks while providing effective pain relief.

Abbreviations: AEs = adverse events, COX = cyclooxygenase, GIB = gastrointestinal bleeding, IV = intravenous, NSAID = non-
steroidal anti-inflammatory drugs, OR = odd ratio, OSB = operative site bleeding, RCTs = randomized controlled trials.
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1. Introduction

The major challenge with respect to postoperative pain
management is to maximize pain relief while minimizing side
effects associated with different analgesic classes.[1] Opioids,
which selectively bind mu, kappa, and delta opioid receptors and
may produce profound analgesia in the presence of severe pain,
are the analgesic modality most commonly used in the
perioperative setting.[2] While efficacious, there is growing
appreciation for the limitations of using opioids as a mono-
therapy based on known risks for adverse events (AEs) such as
nausea, vomiting, constipation, and cognitive effects that may
delay recovery from surgery and, in some cases, have serious
patient safety implications.[3,4] Consequently, limited opioid
usage is being emphasized at the provider, legislative, and
regulatory levels. A landmark article by Joshi et al cautions that
complete elimination of opioids in the postsurgical setting would
be impractical and inappropriate.[5] Instead, the article recom-
mends implementation of multimodal analgesia and procedure-
and population-specific pain management regimens. Currently,
physicians have several options for managing postoperative
pain,[3,6,7] and there is growing support for multimodal
approaches tailored to patient needs.[1,7–9]

Multimodal analgesia involves the concurrent use of multiple
agents with different mechanisms of action to maximize
pain relief, permit use of lower opioid doses, and limit serious
side effects attributable to opioids.[1,7,10] Drugs used for
multimodal analgesia include local anesthetics, acetaminophen,
and non-steroidal anti-inflammatory drugs (NSAIDs), among
others.[3,6,7–11]

Although inhibition of prostaglandin synthesis has important
analgesic and anti-inflammatory effects, NSAID use is also
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associated with potential safety concerns. For example, inhibiting
cyclooxygenase (COX)-1 enzyme functionality may have
unintended effects on the production of the prothrombotic
AEs, which is essential for platelet aggregation and produc-
tion.[17] Conversely, while COX-2 inhibition has a lesser effect on
platelet function, the selective COX-2 inhibitors valdecoxib
(BextraTM) and rofecoxib (VioxxTM) are no longer available in
the US due to safety concerns related to cardiovascular events
such as heart attack and stroke.[4,12–16,18–21]

As a surgical complication, bleeding is associated with
increased mortality and morbidity.[22] Bleeding at the operative
site or in the gastrointestinal tract may necessitate additional
surgical intervention and lengthen recovery time.[23,24] Given the
significance of these outcomes and the challenges associated with
managing bleeding complications in surgical patients, it is
necessary to identify circumstances associated with an elevated
bleeding risk and employ evidence-based interventions to reduce
this risk while simultaneously maximizing pain control. Factors
that can increase bleeding risk with NSAID use include advanced
patient age, high NSAID dosage, and concomitant anticoagulant
use.[25,26] As a result, NSAID-containing product labels are
required to include warnings regarding bleeding risks.[27,28] Still,
many questions remain regarding the association between
perioperative NSAID use and bleeding, in part because NSAID
use is typically limited to a relatively brief postoperative period.
Other factors contributing to this uncertainty include variability
at the patient and procedure level and the variety of NSAIDs,
administration routes, and dosing paradigms used in this setting.
Given the large majority of bleeding studies have evaluated
tonsillectomies, we limited our review primarily to this cohort of
subjects when reviewing the available meta-analyses.
In light of
(1)
 the importance of NSAIDs in surgical pain management
(including their ability to be used preemptively and avoid
opioid-related AEs), and
(2)
 the potential bleeding risks that might limit their use in this
setting, a clinical appraisal of the current evidence regarding
bleeding outcomes following perioperative NSAID use was
conducted. Specifically, the appraisal assessed the validity of
the statement “In procedures with high bleeding risk, NSAIDs
should always be avoided perioperatively.” Therefore, this
work represents an evidence-based literature review by an
expert panel and current clinical appraisal.
2. Methodology

2.1. National pilot survey

To gauge national perceptions regarding pain management in the
perioperative setting, an electronic survey was distributed to
70,000 physicians registered with the American Medical
Association. The survey sought current opinions regarding a
number of distinct but related pain management issues that are
the subject of current debate in the medical community. The
study was approved as IRB exemption by The Ohio State
University College of Medicine Institutional Review Board. The
survey was distributed on June 10, 2015 and responses were
collected through July 10, 2015. Physicians involved in pain
management in the surgical setting (anesthesiologists, general
surgeons, orthopedic surgeons) were asked to indicate their level
of agreement (1 - Strongly agree; 2 -Mostly agree, but with minor
2

reservations; 3 - Slightly agree, with major reservations; 4 -
Slightly disagree, due to minor reservations; 5 - Mostly disagree,
due to major reservations; 6 - Strongly disagree) with each of the
statements in the survey. Respondents also had the opportunity
to provide written comments regarding each survey statement. In
total, 571 responses were obtained, with 565 included in the
analysis for the statement evaluated in this appraisal (310
(54.8%) anesthesiologists; 75 (13.3%) orthopedic surgeons; 180
(31.9%) general surgeons).
Results were tabulated and stratified by clinical specialty (see

Fig. 1). Expert panel and literature review. The authors met in
July 2015 to discuss the current literature regarding NSAID use
and bleeding risk in the perioperative setting as it relates to the
statement “In procedures with high bleeding risk, NSAIDs should
always be avoided perioperatively.” The first author was tasked
with presentation of an unbiased review of the current literature,
presenting both statement supporting and statement-refuting
evidence. The goals of this appraisal were to discuss the evidence
relevant to the statement and to assess how this evidence
influences current perceptions, as demonstrated by the national
survey results.
The literature search was conducted in June 2015, using the

PubMed electronic database Advanced Search Builder. Search
terms used were as follows: “NSAIDs bleeding,” “postoperative
bleeding,” and “NSAIDs bleeding AND postoperative bleeding”
(346 results); “NSAIDs AND bleeding risk” and “NSAIDs AND
operative site bleeding risk” (120 results); “high bleeding risk
operations” and “NSAIDs” (209 results); “NSAIDs” and
“perioperative bleeding” (330 results). After excluding case
reports, small cohort studies, and articles not reporting bleeding
endpoints, ten articles [with an emphasis on randomized
controlled trials (RCTs) and meta-analyses], were selected for
the presentation (See Appendix 1, http://links.lww.com/MD/
E567 for 10 articles chosen for presentation to the panel and for
expert review).
Prior to presentation and discussion of the selected studies, the

authors anonymously indicated their level of agreement with
the appraisal statement, using the same 6-point scale used by the
national survey respondents. Following the presentation, the
panel rated the quality of the evidence as follows:
(1)
 Evidence obtained from meta-analysis, including at least 1
large RCT;
(2)
 Evidence obtained from either meta-analysis, including at
least 1 small RCT or from at least 1 well designed, large RCT;
(3)
 Evidence obtained from well-designed cohort or case
controlled studies;
(4)
 Evidence obtained from case series, case reports, or flawed
clinical trials;
(5)
 Opinions of respected authorities based on clinical experi-
ence, descriptive studies, or reports of expert committees;
(6)
 Insufficient evidence to form an opinion.

The authors subsequently indicated their level of agreement
with the appraisal statement given the presented data, noting
whether the presentation had an effect on their responses. The
authors discussed how the evidence relates to current periopera-
tive pain management practice and identified important areas of
future research needed to inform perioperative NSAID use.
Given the large majority of bleeding studies have evaluated

tonsillectomies, we limited our review primarily to this cohort of
subjects when reviewing the available meta-analyses.
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Figure 1. Physicians’ responses for the statement: In procedures with high risk bleeding, NSAIDs should be avoided perioperatively.
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3. Survey results and literature review

3.1. National pilot survey results

While return rates of voluntary surveys are generally low, this
survey has a return rate of less than 1% that may cause selection
bias; therefore, the results of this part of the study should be
interpreted with caution, and the authors chose not to base their
recommendations on these results; however, they are presented
for completeness.
The national pilot survey revealed a wide range in the level of

support for the statement “In procedures with high bleeding risk,
NSAIDs should always be avoided perioperatively” (Fig. 1),
suggesting a lack of consensus among respondents. Illustrating
the observed range of opinion, 9.4% (53/565) of respondents
overall indicated strong agreement with the statement, while
9.2% (52/565) indicated strong disagreement. Respondent
comments mirrored the survey results. In support of the
statement, respondents indicated a lack of bleeding-related issues
associated with NSAIDs in their experience, as well as a tendency
for NSAID risks to be overemphasized.
Conversely, other respondents emphasized the bleeding risks

associated withNSAIDs and indicated that COX inhibition in the
surgical setting was inappropriate. Reflecting important consid-
Figure 2. Responses from the 6-memb

3

erations regarding NSAID use, respondents also acknowledged
the importance of COX inhibition profile (COX-2 versus COX-
1) and potential implications based on surgery type. This
variability in physician perceptions is not entirely surprising,
given the complex nature of perioperative pain management
practice. Similar to the national survey, responses from the six-
member panel’s pre-presentation survey ranged the entire
spectrum from strong agreement (1 author) to slight agreement
with major reservations (3 authors), mostly disagreement due to
major reservations (1 author), and strong disagreement (1
author) with the statement (Fig. 2).

3.2. Past and present perspectives on perioperative
NSAID use

Among the first reports to raise concerns about bleeding risks
with perioperative NSAID use was a post-marketing surveillance
cohort study by Strom et al. evaluating the incidence of
gastrointestinal bleeding (GIB) and operative site bleeding
(OSB) in>20,000 surgical patients.[29] The average course of
study drug was 2.6 days in length in both groups and data on
outcomes was collected through the third day following the final
dose.[29] This study found that patients who received ketorolac,
er panel’s pre-presentation survey.
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administered intravenous (IV) or intramuscularly, had higher
incidences of both GIB and OSB as compared to patients who
received opiates, however, statistical significance was only
observed with respect to GIB (multivariate odds ratio (OR) for
ketorolac versus opiates: GIB=1.30 [95%CI: 1.11;1.52]; OSB=
1.02 [0.95;1.10]). Thus, these early findings suggested some
added GIB risk associated with ketorolac use in surgical patients.
A more recent systematic review and meta-analysis by Gobble
et al. examining outcomes in surgical patient receiving ketorolac
encompassed 27 RCTs.[30] This analysis revealed no significant
increase in the incidence of postoperative bleeding in patients
receiving intra- or postoperative ketorolac in comparison to
placebo, opioids, or acetaminophen (OR: 1.12 [95% CI:
0.61;2.06]; P= .72). (See Appendix, Available at: http://links.
lww.com/MD/E567 for Summary of bleeding outcomes in
reviewed studies).
A literature search was performed in June 2015 using the

Cochrane Database with the search term “postoperative pain.”
After initial review, a total of 17 articles were identified as being
relevant based on external/internal validity criteria (study
population, clinical similarities).
Looking more broadly at the NSAID class, a systematic

literature review andmeta-analysis of 25 RCTs byMoiniche et al.
examined outcomes in a total of 970 tonsillectomy patients who
received NSAIDs (ketorolac, diclofenac, and ibuprofen, among
others) via various routes and 883 patients who received non-
NSAIDs (eg, opioids) or placebo.[31] This analysis identified a
significantly higher rate of re-operation due to bleeding in the
NSAID group (Peto-modified Mantel-Haenszel odds ratio (Peto-
OR): 2.33 [95% CI: 1.12;4.83]). Importantly, however, this
analysis also revealed no significant difference with respect to 3
other bleeding-related outcomes, including volume of intraop-
erative blood loss [weighted mean difference: 0.38mL/kg [95%
CI:-0.06;-0.81]), postoperative bleeding (Peto-OR: 1.30 [0.89;
1.89]), and postoperative hospital admission or readmission due
to bleeding (Peto-OR: 2.10 [0.85;5.19]). Thus, this study
indicated increased risk of reoperation due to bleeding, justifying
caution with respect to NSAID use in patients undergoing
tonsillectomy.
In a similar study, Riggin et al[32] conducted a systematic

review and meta-analysis of 26 studies (1747 children, 446
adults) that compared outcomes in tonsillectomy patients who
received NSAIDs (via multiple routes) versus placebo or opioids.
This study revealed no significant added risk of bleeding with
NSAIDs. This was true when evaluating all patients (OR: 1.30
[95% CI: 0.90; 1.88]), as well as children specifically (OR: 1.06
[95% CI: 0.65; 1.74]), suggesting that NSAIDs may not pose an
added safety risk with respect to bleeding in tonsillectomy
patients.
Taken together, these meta-analyses indicate some potential

bleeding risks associated with perioperative NSAID use, but also
suggest the possibility of safe use with respect to bleeding. It is
important to note, however, that these studies largely examined
the NSAID class as a whole, as well as limited surgery types,
indicating a need for additional data to provide a better
understanding of how factors such as patient characteristics
and surgery type must be considered in the decision-making
process.
A Cochrane review and meta-analysis (15 studies involving

1,101 children undergoing elective tonsillectomy or adenosillec-
tomy)[33] revealed that the odds of bleeding requiring surgical
intervention were not significantly increased in patients who
4

received NSAIDs versus placebo or a non-NSAID (Peto-OR: 1.69
[95% CI: 0.71;4.01]) and that NSAIDs did not significantly alter
the number of perioperative bleeding events requiring non-
surgical intervention (Peto-OR: 0.99 [0.41; 2.40]). Nevertheless,
the authors of the review concluded that there was “insufficient
evidence to exclude an increased risk of bleeding when NSAIDs
are used in pediatric tonsillectomy” and called for additional
research. This conservative stance is consistent with the
prevailing culture of maximizing safety in the perioperative
setting. It is worth noting that, in addition to examining bleeding
outcomes, adverse effects frequently associated with opioid use
were also examined in the reviewed studies. Opioid-related AEs,
including potential gastrointestinal, respiratory, and cognitive
effects, represent an important aspect of the safety picture that
should be considered alongside bleeding outcomes, given the
growing emphasis on strategic use of opioids in conjunction with
non-opioids. The systematic review by Moiniche et al, which
revealed a non-significant effect of NSAIDs with respect to 3 of 4
bleeding outcomes examined, found that the risk of emesis was
significantly reduced in the NSAID group compared to the non-
NSAID group (relative risk: 0.73 [95% CI 0.63; 0.85]).[31]

Furthermore, the meta-analysis of tonsillectomy patients by
Lewis et al revealed a lower risk of vomiting among patients
receiving NSAIDs (versus nonNSAIDs or placebo).[33]

When evaluating other types of surgery, for example
gastrointestinal surgery, additional risks of NSAIDs such as
the risk of increased anastomotic leakage after NSAID applica-
tion need to be evaluated as well.
3.3. Identifying bleeding risk groups

Despite the challenges associated with implementing optimal
perioperative painmanagement regimens, there remains a need to
define patient- or procedure-related risk factors to aid physicians
in the process of determining if and when to use NSAIDs, which
NSAID to use, and how best to administer it. High-risk patients
need to be identifiable, and strategic NSAID use that minimizes
bleeding risks is critical. Commonly cited general risk factors for
bleeding with NSAID use include advanced age, concomitant use
of anticoagulants, and prolonged exposure, [17,26,34] and NSAID
use should be guided by an awareness of these key factors,
among others.
In line with these accepted risk factors, Strom et al. observed a

significantly elevated incidence of GIB (OR: 1.66 [95% CI:
1.23;2.25]) in patients ≥75 years old who received ketorolac
versus opiates. Notably, GIB incidence increased with age in both
comparator groups, but this increase was greatest in the ketorolac
group.[29] This study also demonstrated that ketorolac (versus all
doses of opiates) was associated with significantly greater GIB
and OSB incidence at higher dosage, i.e. when the average daily
dose exceeded 105mg/d (GIB: OR: 2.87 [95% CI: 1.97; 4.18]);
OSB: OR: 2.79 [95% CI: 2.29;3.40]).[29]

Adding to the complex perioperative pain management puzzle,
physicians also need to weigh potential drug interactions. Using
NSAIDs in anticoagulated patients, for example, is discouraged.
However there is no clear consensus regarding the impact of
anticoagulants on specific NSAIDs or whether there is a
synergistic relationship negatively influencing bleeding outcomes.
Forrest et al[35] conducted a prospective, randomized, multicenter
trial that evaluated the relative bleeding risk associated with
ketorolac versus ketoprofen and diclofenac (5634 surgical
patients receiving ketorolac, 5611 receiving diclofenac or
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ketoprofen). Examining outcomes over 30 days, the study found
that there was no overall difference between comparator groups
with respect to OSB (OR: 1.07 [95% CI: 0.75;1.54]). Concomi-
tant anticoagulant use increased the odds of surgical site bleeding
in both the ketorolac (OR: 2.65 [1.51;4.67]) and comparator
groups (OR: 3.58 [1.93;6.70]), with no significant difference
observed when comparing patients who received anticoagulants
between treatment groups.[35]

Recently, Devereaux et al[36] randomized 10,010 patients
undergoing non-cardiac surgery and at risk for vascular
complications to receive aspirin, which inhibits platelet aggrega-
tion and thrombus formation (200mg prior to surgery, followed
by 100mg daily for 30 days post-surgery), or placebo. In this
study, major bleeding was more common in the aspirin group
compared to the placebo group (OR: 1.23 [95% CI: 1.01;1.49]).
Anticoagulant use is an important consideration when

evaluating NSAID administration in the perioperative setting,
particularly when growing numbers of surgical patients are
receiving concomitant anticoagulants based on the presence of
comorbid conditions or surgery type.[35] Still, it remains unclear
whether the NSAIDs and anticoagulants act synergistically to
increase bleeding risk. In addition, specifics regarding the impact
of dosing and the relative order of NSAID-anticoagulant
administration remain undefined in the current evidence-based
literature.
3.4. Recommendations for future research

In addition to the challenge of defining which circumstances
allow for the safest NSAID use, the decision about which NSAID
(s) to use is also important. Pharmacodynamic heterogeneities
within the NSAID class, such as degree of COX-2 selectivity, may
explain differing bleeding risk-profiles among distinct NSAID
subtypes. However, further understanding of these mechanistic
variations and their influence on clinical outcomes is essential and
therefore remains a focus in current research. Dirkmann et al[37]

conducted a multicenter, double-blind RCT, assigning radical
prostatectomy patients to receive an initial 40mg IV dose of the
selective COX-2 inhibitor parecoxib or placebo and subsequent
doses of 20mg parecoxib (parecoxib group) or placebo (placebo
group) every 12hour until 48hour post-surgery, with availability
of patient controlled analgesia (PCA) morphine. This study
reported reduced opioid consumption and an improved benefit of
analgesia (OBAS score, taking into account pain intensity,
opioid-related AEs, and patient satisfaction) in patients receiving
parecoxib, but also significantly greater blood loss (decrease in
serum hemoglobin: 4.3g/dL versus 3.2g/dL for placebo; P= .02),
suggesting potential bleeding risks associated with this COX-2-
selective drug.
It has also been suggested that drugs with a balanced COX-1/

COX-2 inhibition profile, such as ibuprofen, might carry less of a
bleeding risk than highly COX-selective NSAIDs. A multicenter
randomized, doubled blind, placebo-controlled trial in 161
tonsillectomy patients conducted by Moss et al showed no
significant difference in the incidence of serious AEs, including
surgical blood loss (P= .662), incidence of postoperative
bleeding, or need for reoperation in patients receiving IV
ibuprofen versus placebo.[38] Similarly, Gan et al conducted a
phase 4, multicenter, open-label, clinical surveillance study in 21
US hospitals (300 patients undergoing any surgery with expected
need for analgesia, excluding coronary artery bypass graft
surgery) and reported no cases of perioperative bleeding in
5

patients receiving IV ibuprofen preoperatively (800mg dose,
given at the time of induction of anesthesia).[39]
3.5. Quality and impact of the presented evidence

Following presentation and discussion of the literature, 4 of 6
authors assessed the evidence as being of very high or high quality
(levels 1 and 2; see Methodology). One author assessed the
evidence as being obtained from well-designed cohort or case-
controlled studies (level 3), while the remaining author assessed
the evidence as insufficient to form an opinion (level 6). Revisiting
the statement “In procedures with high bleeding risk, NSAIDs
should always be avoided perioperatively,” the post-discussion
survey resulted in a range of responses similar to that observed in
the pre-discussion survey, although there was a greater tendency
to agree with the statement (ie, express more caution with respect
to NSAID use in light of perioperative bleeding considerations).
Overall, 5/6 authors indicated some level of agreement with the
statement, with minor or major reservations, while 1 author
indicated mostly disagreement due to major reservations (Fig. 2).
The mean level of support for the statement, using the 1–6 scale,
decreased from 3.50 to 2.67 following the literature review. No
author indicated either complete agreement or disagreement with
the statement following discussion of the evidence.
In retrospect, in reviewing the response rate (1%) of the

attempted national survey, an appropriate sampling method
would probably be more useful, and while impossible to revise
the current study post-hoc, future evaluations will include a
revised sampling methodology.
4. Summary and conclusions

Acute postoperative pain, if inadequately controlled, can be a
major source of patient dissatisfaction.[40,41] It can also increase
the risk of complications and lead to delays in recovery following
surgery.[40–44] Providers may be further challenged to minimize
opioid use by state regulatory agencies. It is necessary for all
providers to be aware of the full armamentarium of analgesic
options and to employ a multimodal strategy for effective pain
surgical pain management. Furthermore, inadequately controlled
acute postoperative pain can develop into chronic pain, which
can have long-term impacts on patient well-being.[45–48]

Physicians must weigh the need to control pain while
acknowledging that different analgesic classes are associated
with different potential safety risks.[1,3,4,17] Thus, the decision-
making process with respect to surgical pain management is
complex and requires that several factors be considered by the
treating physician. These factors include expected pain levels and
available analgesic options as well as patient history, procedure
type, and concomitant medication use. Among the important
considerations with respect to surgical patient management is the
risk of perioperative bleeding, given its association with
unfavorable postoperative outcomes.[22–24]

While NSAIDs present an important adjunct to opioids for
management of surgical pain, this class is also associated with
bleeding concerns in some patients, including individuals
receiving concomitant anticoagulants, necessitating careful risk
assessment before being implemented for a given patient.
Additional caution is warranted in that besides bleeding, NSAID
use may also be associated with other risk such as kidney injury,
especially in elderly patient, patients with chronic kidney disease,
dehydration, and/or when using in combination of other renal
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Figure 3. Bleeding risk in surgical patients receiving perioperative NSAIDs. NSAID = non-steroidal anti-inflammatory drugs.
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toxic medications/drugs such as contrast media, (angiotensin
converting enzyme) angiotensin converting enzyme inhibitors,
Vancomycin, and so on.
Different surgical procedure types inherently carry different

bleeding risks. The definition of “high bleeding risk procedures”
is not currently standardized in the literature, however there is
agreement that procedures such as tonsillectomy, prostatectomy,
cardiovascular surgery, major orthopedic surgery, and certain
plastic surgery procedures can be particularly prone to bleeding
complications.[31,49] While the studies included in this appraisal
involved patients undergoing a range of procedures, they also
used a wide array of NSAIDs, administration regimens, and
dosages. Thus, relative NSAID-associated bleeding risks across
surgery types remain to be elucidated. Given the numerous
NSAID regimens used in current practice and the wide array of
variables that can influence perioperative bleeding risk, studies to
clarify this relationship will need to rely on large, inclusive data
sets. Further, such studies would ideally weigh bleeding risks in
light of potential effects on other serious outcomes.[50,51] These
challenges highlight the need for, data-driven procedure-specific
recommendations regarding postoperative NSAID.
As reflected by the authors’ post-presentation survey results,

current evidence confirms multiple complex issues surrounding
the use of NSAIDs in the perioperative setting as it relates to
bleeding risk. Current literature provides evidence both in
support of and against the use of NSAIDs. Overall, current
published evidence is insufficient to definitively conclude either
for or against the statement: “In procedures with high bleeding
risk, NSAIDs should always be avoided perioperatively.”
Published data supports an approach in which factors with the
potential to influence bleeding risk are carefully considered before
using NSAIDs in patients undergoing high-bleeding risk
6

procedures (Fig. 3). Still, many questions remain unanswered.
For example, NSAIDs with different COX inhibition profiles
might be associated with a spectrum of associated bleeding
risk.[52] Thus, while evaluation of the entire NSAID class in the
context of this appraisal is highly informative, future studies and
analyses focused on specific NSAIDs are likewise critical. In light
of the efficacy and opioid-sparing effects of NSAIDs in the
surgical setting, excluding NSAIDs from perioperative practice
based on potential bleeding risks would be unwise. Instead,
current evidence indicates that the use of NSAIDs should be
guided by careful consideration of known risks. Ideally, a
multimodal, patient- and procedure-specific approach that
includes NSAIDs, when appropriate, should be implemented
to maximize analgesia and limit unwanted side effects. The
methodology applied in this clinical appraisal provides a unique
model with which further investigations can be based.
Based on the modest number of papers cited and described, the

authors hence have no possibility to answer the initial research
question completely, as the cited papers only partially contain
data regarding this issue.
Due to paucity of evidence, the authors are unable to make

definite recommendations.
The majority of the manuscripts cited deal with NSAID use in

patients after tonsillectomy. The reason for this possibly is the
fact that tonsillectomy can easily be defined to be an operation
with high bleeding risk and is a very consistent and hence
comparable operation. Reviews regarding this distinct topic
hence deliver more exact results. Also, bleeding risks vary
depending on the surgery, so classifying the cases would have
givenmore credence. However, the authors believe this model has
been validated by a related work,[53] and represents an evidence-
based literature review, and current clinical appraisal.
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