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Background: Platelet-rich plasma (PRP) exerts its effect through the release of growth factors and cytokines from the platelet
concentrate. Certain medications may affect platelet count or function, resulting in decreased efficacy of PRP injections.

Purpose: To systematically review the literature regarding common medications and their effects on platelets to establish
guidelines for which medications should be stopped before obtaining a PRP injection.

Study Design: Systematic review; Level of evidence, 2.

Methods: This review was performed in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement. A search for studies assessing the effect of common medications on platelet count or platelet
function was performed of the PubMed, Cochrane Library, Web of Science, and OpenGrey databases. Inclusion criteria were as
follows: drug studied was aspirin, acetaminophen, a nonsteroidal anti-inflammatory drug (NSAID), a statin, or gabapentin; human
participants; and article in the English language. Risk of bias was assessed using the Cochrane Risk of Bias tool and the Risk of
Bias in Non-randomised Studies—of Interventions tool.

Results: A total of 1711 studies were identified through the initial search, with 20 studies meeting all inclusion criteria. No studies
involving gabapentin met all inclusion criteria. Patients treated with aspirin (268 patients) or acetaminophen (13 patients) showed a
significant decrease in platelet aggregation. Statin therapy (73 patients) did not result in a significant decrease in platelet aggre-
gation. Patients who took NSAIDs (172 patients) demonstrated significantly decreased platelet aggregation only when treated with
nonselective formulations. Those treated with cyclooxygenase (COX)-2-selective NSAIDs showed no significant difference in
platelet aggregation. Treatment with aspirin, acetaminophen, statins, or NSAIDs did not lead to a significant decrease in platelet
count.

Conclusion: Aspirin, acetaminophen, and nonselective NSAIDs should be considered for suspension before a PRP injection
because of their potential to diminish the effects of the injection. COX-2—-selective NSAIDs and statins do not need to be withheld
before a PRP injection.
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Platelet-rich plasma (PRP) is an autologous blood product
containing a patient’s own concentrated platelets in a small
volume of plasma that is used for the treatment of a variety
of tendinous and ligamentous injuries as well as augmen-
tation of healing after surgical procedures.*”® PRP exerts
its effect on the surrounding tissues through the release of
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an assortment of growth factors and cytokines from the
platelet concentrate.!

Platelet count and platelet aggregation are 2 factors that
have been shown to affect PRP efficacy. No consensus exists
for a standardized concentration of platelets in PRP, but
studies have shown that too low or too high of a platelet
count can inhibit PRP efficacy.*? Importantly, Taniguchi
et al®® found that platelet count positively correlated with
growth factor concentration, showing that platelet count
may play an important role in determining the ability of
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PRP to exert its downstream effects. Along the same lines,
platelet aggregation is necessary for platelets to release
their growth factors through a process of intracellular pro-
tein phosphorylation.4°

While there has been an abundance of research on the
different preparations and methods of activation of PRP on
its efficacy,>2* there is a relative dearth of literature on how
patient-related variables can affect the efficacy of PRP
injections. One author identified this gap in the literature
and sought to identify patient-specific variables that could
influence the effectiveness of PRP.® Specifically, Kuffler'®
identified medications, blood pressure, mental and physical
stress levels, smoking status, and alcohol consumption as
patient-specific variables that must be considered because
of their capacity to influence the analgesic efficacy of PRP.
Nonetheless, there are currently few studies on patient
medications and their effects on PRP. In addition, specific
guidelines do not exist regarding which medications
patients should stop before getting a PRP injection.

The purpose of this study was to evaluate some of the
most commonly prescribed medications in the United
States and their effects on platelets so that guidelines could
be established for which medications should be stopped
before obtaining a PRP injection. The specific medications
included in this review were selected because of their prev-
alent use in the United States based on pharmaceutical
literature as well as the authors’ own experiences with
patients and medication use at their institution.'?

METHODS

This systematic review was performed in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement.2? A search for studies
assessing the effect of common medications on platelet
count or platelet function was performed of the PubMed,
Cochrane Library, Web of Science, and OpenGrey data-
bases. Searches were performed using the following
terms: (“Nonsteroidal Anti-inflammatory Drugs” OR aspi-
rin OR acetaminophen OR gabapentin OR statin) drug
effect AND (“Platelet Function” OR “platelet quality” OR
“platelet count”) AND (“platelet aggregation” OR “platelet
activation”). Searches were performed in April 2020.

Inclusion criteria for the review were as follows: drug
studied was aspirin, acetaminophen, a nonsteroidal anti-
inflammatory drug (NSAID; both nonselective and cycloox-
ygenase [COX] 2-selective), a statin, or gabapentin; human
participants; and article in the English language. Studies
were excluded if there was not a placebo or “no treatment”
comparator. Studies that did not report main outcomes as
listed above were also excluded.
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The following main outcomes were assessed between
studies: platelet count; platelet aggregation as measured
by maximal aggregation percentage or rate of aggregation
(slope) using light transmission aggregometry (LTA);
platelet adhesion as measured by closure time using plate-
let function assay (PFA-100); and thromboxane metabo-
lites thromboxane B2 (TxB2) and 11-dehydro-TxB2 as
measured by enzyme immunoassay. These outcome mea-
sures were selected because they represent varied and
validated methods of assessing platelet function for the
clotting cascade, with LTA serving as the gold standard.?!
Platelet aggregation, or the ability of platelets to clump,
serves as a measure of platelet function, as is determined
by measuring the change in optical density in a sample of
PRP before and after activation.*® Similarly, closure time
represents platelet function and measures the time neces-
sary for platelets to form a clot over a small aperture in a
cartridge where primary hemostasis is simulated in
vitro.?! Thromboxane metabolites are major products of
platelet metabolism and serve as a surrogate for platelet
function as well.3!

Risk of bias for randomized controlled trials (RCTs) was
assessed using the Cochrane Risk of Bias tool, and risk of
bias for nonrandomized studies was assessed using the
Risk of Bias in Non-randomised Studies—of Interventions
tool 3536

Two authors (D.S.K. and S.W.Z.) independently per-
formed the initial title and abstract screening, full-text
screening, data extraction, and risk-of-bias assessments.
Disagreements were resolved through discussion.

RESULTS
Study Selection

A total of 1711 studies were identified through the initial
search, with 20 studies meeting all inclusion criteria
(Figure 1). No studies involving gabapentin met all inclu-
sion criteria. Eleven studies involving aspirin were
identified.* One study involved acetaminophen.?® Eight
studies involved NSAIDs,415:17.20.26,30,32,33 My studies
involved statins.®3* Of the 20 studies that met all inclusion
criteria, 15 were RCTs and 5 were nonrandomized cohort
studies. Seven of the 15 randomized studies had a “low” risk
of bias, while 8 studies had “some concern” for risk of bias
(Figure 2). Of the 5 nonrandomized studies, all 5 were
found to have a “moderate” risk of bias (Figure 3).2°
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram detailing the search and
selection process for studies included in the systematic review.
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Figure 3. Risk of bias for nonrandomized studies using the
Risk of Bias in Non-randomised Studies—of Interventions
(ROBINS-I) tool. *Domains: D1 = bias due to confounding;
D2 = bias due to selection of participants; D3 = bias in clas-
sification of interventions; D4 = bias due to deviations from
intended interventions; D5 = bias due to missing data; D6 =
bias in measurement of outcomes; D7 = bias in selection of the
reported result.
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This review included a total of 792 patients (387 male,
194 female, 211 not specified) with ages ranging from 18
. . ) . . ) to 88 years (Appendix Table Al). Most patients included in
Figure 2. Risk of bias for randomized controlled trials using the study were healthy (449/792). One hundred twenty-
th? C Oth rane E isk O];B'a'_s topl (RoB 2). *I.Z)oDrgal_nsk;.m d: bias nine patients had type 2 diabetes mellitus, 50 patients had
arls!ng rom t e. ran om!zatlon p.rocess, . 1as ug to type 2 hyperlipidemia, 15 had isolated hypercholesterol-
deviations from intended intervention; D3 = bias due to miss- emia, 8 had combined hyperlipoproteinemia, 66 had coro-

ing outcome data; D4 = bias in measurement of the outcome; . . .
D5 — bias in selection of the reported result. nary artery disease, 49 had a history of thromboembolic
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transient ischemic attack, 15 had osteoarthritis, and 11 had
a history of orthopaedic surgery.

Assessment of Outcomes

Appendix Table Al provides a summary of the studies
included in this review.

Aspirin. Patients who were randomized to differing
doses of aspirin were consistently shown to exhibit
decreased platelet aggregation when compared with
patients randomized to placebo.?513-15:2232 A cohort study
by Wientong et al*® similarly found that aspirin therapy
led to a decrease in platelet aggregation compared with
control patients. This study showed that patients taking
60-mg/d aspirin had a mean platelet aggregation of 18%
compared with 79% in control patients. On the other hand,
Feuring et al'! found that daily treatment with 100-mg/
d aspirin failed to significantly decrease platelet aggrega-
tion. Using PFA-100, they showed a mean closure time of
129 seconds in the treatment group compared with 92 sec-
onds in healthy control patients. Aspirin administration
reliably lowered serum TxB2 levels.*®*3 Three studies
found that aspirin treatment did not lead to a significant
change in platelet count.%1%6 Interestingly, Erhart et al'®
found that healthy patients treated with 250-mg/d aspirin
for 7 days displayed an increased platelet count.

Acetaminophen. Munsterhjelm et al?® found that acet-
aminophen inhibited platelet aggregation in a dose-
dependent manner when compared with placebo. Patients
treated with 0, 15, 22.5, and 30 mg/kg of acetaminophen
showed increasingly diminished platelet aggregation as
measured by area under the curve, with values decreasing
from 25.7 x 10% to 22.8 x 10% to 4.1 x 10% to 3.6 x 10° units
of area, respectively.

Nonselective NSAIDs. Patients treated with ibuprofen or
indomethacin exhibited decreased platelet aggregation but
no change in platelet count.'”?432 Munsterhjelm et al®°
found that a single intravenous infusion of diclofenac led
to decreased platelet aggregation when compared with
placebo, with TxB2 levels dropping to 1.6% of baseline
5 minutes after infusion with diclofenac versus 97.6% with
placebo. Likewise, Schippinger et al®® found that PRP sam-
ples from patients who took dexibuprofen or diclofenac
after recent orthopaedic surgery demonstrated substantial
inhibition of platelet aggregation. Using LTA, they found
that platelets from patients who took NSAIDs only showed
2.2% aggregation as opposed to 80% in the control group.>?
Healthy men and women treated with naproxen of 500 mg
twice a day for 10 days similarly showed a decrease in both
platelet aggregation and serum TxB2 concentration.?’
Patients treated with a single dose of sulindac showed
almost complete inhibition of platelet aggregation, which
resolved by 24 hours. With continued daily administra-
tion for 8 days, aggregation remained inhibited.!®> Admin-
istration of diflunisal resulted in a dose-dependent
inhibition of platelet aggregation.*

COX-2-Selective NSAIDs. Interestingly, Rinder et al®?
found that administration of meloxicam, a COX-2—selective
NSAID, did not lead to decreased platelet aggregation,
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while treatment with indomethacin, a nonselective NSAID,
did lead to decreased platelet aggregation, as has previ-
ously been shown. Platelet aggregation after daily admin-
istration of 15-mg meloxicam for 8 days was 77%, compared
with 71.7% with placebo. Treatment with an 8-day course of
75-mg indomethacin led to a decrease in platelet aggrega-
tion to 2.9% compared with placebo.?? Treatment with
meloxicam did not cause a significant change in platelet
count.? Along the same lines, Leese et al?® showed that
administration of 600-mg celecoxib for 10 days resulted in
neither a significant decrease in platelet aggregation nor a
decrease in serum TxB2 concentration.

Statins. Patients treated with simvastatin 20 mg/d for 10
to 12 weeks exhibited urinary 11-dehydro-TxB2 levels and
platelet counts comparable to those of participants treated
with placebo.? Day and night values of 11-dehydro-TxB2 in
patients treated with placebo versus patients treated with
simvastatin were 218 and 177 ng/mmol versus 216 and 163
ng/mmol, respectively, while platelet counts in patients
treated with placebo and those treated with simvastatin
were 216 x 10%L versus 226 x 10%L.2 Similarly, Sikora
et al®** found that there was no significant difference in
maximal platelet aggregation in patients treated with an
8-week course of 10-mg/d atorvastatin, 20-mg/d simvasta-
tin, or 20-mg/d pravastatin when compared with control
patients. Interestingly, they did find a significant decrease
in aggregation rate in patients treated with pravastatin,
with a drop from 37.2% T/min to 24.9% T/min, but not with
atorvastatin or simvastatin.?*

DISCUSSION

Most patients treated with differing doses of aspirin (268
patients) showed a significant decrease in platelet aggrega-
tion. Surprisingly, there was a cohort of patients treated
with aspirin (48 patients) that failed to exhibit decreased
platelet aggregation.!® This unexpected finding might be
explained by these patients’ coronary artery disease, which
may have confounded the results. In addition, this cohort
was significantly older than those in other studies. A pre-
vious study by Vaturi et al*! showed that age was indepen-
dently correlated with decreased aspirin responsiveness in
patients with coronary artery disease and that patients
aged 75 years or older exhibited higher rates of aspirin
resistance. The smaller dosage of aspirin (100 mg/d) used
compared with some other studies was likely not the cause
of the surprising results, as other studies using even smal-
ler doses of aspirin showed that treatment resulted in
decreased platelet aggregation.?*%43

A single study involving acetaminophen (13 patients)
showed that the drug inhibited platelet inhibition in a
dose-dependent manner, presumably as a result of its abil-
ity to weakly inhibit COX-1.2° Few other studies exist that
describe the effects of acetaminophen on platelets, and the
ones that do show conflicting findings.*®3°

Statin therapy (73 patients) did not result in a significant
decrease in maximal platelet aggregation. Although there
was not a significant difference in platelet aggregation with
statin treatment when compared with control patients,
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treatment with statins did trend toward a significant
decrease in aggregation. Pravastatin in particular trended
most strongly toward having a significant effect on maxi-
mal aggregation, and actually did have a significant effect
on rate of platelet aggregation.* Further studies into the
effect of statins, especially pravastatin, should be done to
elucidate their effects on platelet aggregation.

Patients who took NSAIDs (172 patients) demonstrated
significantly decreased platelet aggregation only when
treated with nonselective formulations. Interestingly,
those treated with COX-2—selective NSAIDs showed no sig-
nificant difference in platelet aggregation, showing that
COX selectivity plays a crucial role in determining whether
NSAID use causes platelet dysfunction. This finding coin-
cides with the knowledge that COX-1 plays a significant
role in thrombosis, whereas COX-2 plays a more significant
role in the inflammation cascade.?® Treatment with aspi-
rin, acetaminophen, statins, or NSAIDs did not lead to a
significant decrease in platelet count.

To our knowledge, this is the first review of its kind that
looks at medication effects on platelets and the role they
play in PRP therapy. To date, there have been few studies
that have evaluated patient factors and their role in the
efficacy of PRP injections. One study discussed the possible
role of blood pressure, diet, and physical and mental stress
on the efficacy of PRP in providing chronic pain relief.!®
Research shows that the initiation of the platelet aggrega-
tion cascade is crucial to the release of platelet growth fac-
tors such as platelet-derived growth factor and vascular
endothelial growth factor.?">? Consequently, PRP obtained
from patients taking platelet-inhibiting medications may
not be able to provide the same burst in growth factors that
allow PRP to exert its effects. This review helped to identify
common medications that inhibit the platelet aggregation
cascade. Future research should help to qualify and quan-
tify the guidelines set forth in this study.

To date, there is no evidence that stopping the medica-
tions studied in this review before a PRP injection would
affect the efficacy of the injection. RCTs and other high-
level studies are needed to see whether the concerns pro-
posed in this review are borne out in the data. Another
factor that needs to be considered is the potential risk
related to medication suspension. As an example, a large
Swedish study showed that discontinuation of low-dose
aspirin in the absence of major surgery or bleeding led to
an increased risk of cardiovascular events.?” The increase
in risk of cardiovascular events, however small, may out-
weigh any potential benefit in PRP efficacy.

Limitations

The limitations of our review include the high heterogene-
ity of the studies regarding medication dosages, formula-
tions, agonist used for platelet aggregation, outcome
measurements, and limited number of patients studied for
some medications. The heterogeneity within the studies
precluded any meta-analysis of the data. Furthermore, only
certain medications were studied in this review. Other com-
monly prescribed medications can certainly affect platelet
and PRP function, and this study should serve as a
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stepping-stone to further research that provides more com-
prehensive guidelines. This study also fails to provide data
regarding the length of time each medication needs to be
discontinued before a PRP injection and when the medica-
tion can be resumed. Individual studies included in this
review also used varying agonists for platelet aggregation,
including arachidonic acid, epinephrine, adenosine diphos-
phate, and collagen. Different agonists produced distinct
changes in the platelet aggregation response to the drugs
studied. It is beyond the scope of this study to tease out the
differences in each agonist and how it affects the platelet
response, but it should be noted that the specific agonist
used is an important variable in platelet function testing
and could affect the results of the current study.*®

It should also be noted that dosages of medications stud-
ied in the trials might not accurately correlate with clini-
cally appropriate doses. For example, Green et al*
randomized patients to a maximum dose of 1300-mg aspirin
twice a day. This dose is significantly higher than what is
generally prescribed. Another important factor to consider
was that most of the patients studied within this review
were male. Amounts of growth factors within PRP have
been shown to be different based on patient sex.** This
could potentially limit the applicability of the study’s
results to both sexes. Lastly, there is a risk that relevant
articles were missed during the database search and there-
fore not included in the review. Specifically, only 20 studies
met all inclusion criteria, with no studies involving gaba-
pentin meeting all criteria. Ideally, more studies involving
each medication would have been included in the review.

CONCLUSION

Aspirin, acetaminophen, and nonselective NSAIDs should
be considered for suspension before a PRP injection because
of their potential to diminish the effects of the injection.
COX-2-selective NSAIDs and statins do not need to be
withheld before a PRP injection.
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APPENDIX
TABLE Al
Summary of Studies Included in the Review®
Lead Author Treatment Study Treatment Outcome
(Year) Drug(s) Studied Duration Design Breakdown Patient Characteristics Measured Summary of Findings
Broijersen Simvastatin 10-12wk  RCT 23 Simvastatin, 23 23 M, ages not given, Platelet count, No change in platelet
(1997)? 20 mg/d crossover placebo 15 with isolated urinary count, no difference in
hypercholesterolemia, 11-dehydro- urinary 11-dehydro-
8 with familial TxB2 TxB2 excretion
combined
hyperlipidemia
Buerke (1995)° Aspirin 40, 14d RCT 56 Aspirin 64 M, ages 22-34 y (mean, Concentration Significant decrease with
100 mg/d (differing doses), 28 y), healthy for 50% aspirin
8 placebo aggregation
Dale (1983)° Aspirin 250, Single dose RCT 12 Aspirin, 18 M, 21-65 y (mean not Maximal No difference in platelet
1000 mg 6 placebo given), “most with aggregation, count; significant
coronary artery platelet count decrease in aggregation
disease”
Erhart Aspirin 250 mg/d  7d RCT 10 Aspirin, 20 M, ages 29-47 y (mean Platelet count Significant increase in
(1999)%° 10 placebo not given), healthy platelet count with
aspirin treatment
Feuring Aspirin 100 mg/d  >7d Prosp 48 Aspirin, 40 M/18 F, ages 44-88 y  Closure time No change in CT with
(19991 cohort 10 control (mean, 67 y), all with aspirin treatment
coronary artery
disease, healthy
volunteers ages 26-88
y (mean, 64 y)
Gouya Aspirin 160 mg/d  7-10d RCT 17 Aspirin, 37 M, ages 23-42 y Closure time Significant increase in CT
(2009)** 20 placebo (median, 28 y), healthy with aspirin vs placebo
Green (1977)*®  Aspirin 600 mg, 8d RCT 6 Aspirin, 17 Patients (age/sex not  Platelet count; No change in platelet
sulindac 6 sulindac, listed), healthy platelet count; both aspirin and
200 mg 5 placebo aggregation sulindac resulted in
decreased platelet
aggregation
Green (1981)'* Diflunisal 250, 8d RCT 15 Placebo, 28 M/28 F, ages 21-40 y =~ Aggregation Decreased aggregation
500, 1000 mg 13 aspirin, (mean not given), index with aspirin; decreased
BID; aspirin 26 diflunisal healthy aggregation with
650, 1300 BID diflunisal at high doses
Hampton Aspirin 300 mg/d, 9mo—4y RCT 33 Aspirin, 35 M/14 F, ages 45-80y  Platelet count, No change in platelet count
(1990)6 600 mg BID 16 placebo (median, 59 y), with aggregation with aspirin treatment;
history of transient decreased aggregation
ischemic attack with aspirin treatment
Tkeda (1977)'7 Ibuprofen 300/900 Single dose Prosp 25 Ibuprofen, 41 Patients; 26 healthy, = Aggregation Decrease in maximal
mg/d, 300 mg cohort 16 control 15 with arthritis aggregation with
BID or TID ibuprofen treatment
Leese (2000)*°  Celecoxib 600 mg 10 d RCT 8 Celecoxib, 12 M/12 F, ages 18-55y  Aggregation and Significant decrease in
BID, naproxen 8 naproxen, (mean, 30 y), healthy serum TxB2 aggregation with
500 mg BID 8 placebo naproxen but not
celecoxib; significant
decrease in serum TxB2
with naproxen but not
celecoxib
Marshall Aspirin 750 mg 5d RCT 12 Aspirin, 12 12 M, ages 27-50 y (mean Closure time and Increase in CT with
(1997)%3 TID crossover placebo not given), healthy concentration aspirin, decrease in
for 50% aggregation
aggregation

(continued)
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Table Al (continued)

Lead Author Treatment Study Treatment Outcome
(Year) Drug(s) Studied Duration Design Breakdown Patient Characteristics Measured Summary of Findings
Meclntyre Ibuprofen 600 mg/ Single dose RCT 12 Ibuprofen, 12 24 Healthy men and Platelet count No change in platelet count
(1978)% d placebo women with ibuprofen
treatment
Munsterhjelm IV diclofenac (1.1  Single dose RCT 10 Diclofenac, 10 10 M, ages 21-30 y (mean Closure time and Significant decrease in
(2003)%° mg/kg) crossover placebo not given), healthy AUC aggregation with
diclofenac vs placebo;
significant increase in
CT with diclofenac
Munsterhjelm IV acetaminophen Single dose RCT 13 Acetaminophen, 13 M, ages 19-26 y (mean AUC Significant decrease in
(2005)%° (15, 22.5, crossover 13 placebo not given), healthy aggregation with
30 mg/kg) nonsmokers acetaminophen
treatment vs placebo
Rinder Meloxicam 7.5,15, 8d RCT 17 Indomethacin, 25 M/57 F, ages 18-55y  Aggregation Significant decrease in
(2002)%2 30 mg/d; 16 placebo, (mean, 36 y), healthy aggregation with
indomethacin 49 meloxicam indomethacin but not
75 mg/d meloxicam; no
differences in platelet
count
Schippinger Diclofenac 75 mg 2-5d Retrosp 11 NSAID, 10 M/11 F, ages 24-65y  Platelet Significant decrease in
(2015)%3 BID, cohort 10 control (mean, 41 y), aggregation, aggregation with
dexibuprofen 10 healthy, 11 with AUC NSAID
400 mg BID orthopaedic surgeries
Sikora Statins 8 wk Prosp 50 Total: 32 M/38 F; mean age, Maximal Trend toward decreased
(2013)%4 (atorvastatin cohort 20 atorvastatin, 58 y; 50 with type 2 aggregation, aggregation with statin,
10 mg/d, 18 simvastatin, hyperlipidemia, aggregation but none statistically
simvastatin 12 pravastatin 20 healthy velocity significant vs control
20 mg/d, (pravastatin significant
pravastatin for decrease in velocity)
20 mg/d)
Van Hecken Aspirin 81 mg/d 7d RCT 12 Aspirin, 8 M/16 F, ages 18-55 y Serum TxB2 and Significant decrease in
(2002)%° 12 placebo (mean, 24.6 y), healthy platelet aggregation with
aggregation aspirin; significant
inhibition of serum
TxB2 with aspirin
Wientong Aspirin 60- >14d Prosp 97 Aspirin, 129 men/women with Mean Decrease in aggregation
(2011)*3 325 mg/d cohort 32 control type 2 diabetes aggregation with aspirin, decrease in
and serum TxB2 with aspirin
TxB2

“AUC, area under the curve; BID, twice per day; CT; closure time; F, female; IV, intravenous; M, male; NSAID, nonsteroidal anti-
inflammatory drug; Prosp, prospective; RCT, randomized controlled trial; Retrosp, retrospective; TID, 3 times per day; TxB2, thromboxane

B2.
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