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Efficacy and safety of tirofiban bridge as an alternative to
suspension of dual antiplatelet therapy in patients undergoing
surgery: a systematic review

Eficdcia e seguranga da ponte de tirofiban como alternativa a suspensdo da terapia
antiplaquetdria dupla em pacientes submetidos a cirurgia: uma revisdo sistemdtica

Lorrane Vieira Siqueira Riscado' (9, Jodo Henrique Sendrete de Pinho' (2, Armando de Carvalho Lobato?

Abstract

Use of a tirofiban bridge is an alternative to simply withdrawing dual antiplatelet therapy prior to operating on patients
at high risk of stent thrombosis and bleeding. We aimed to evaluate the efficacy and safety of this protocol in patients
undergoing surgery within 12 months of a percutaneous coronary intervention involving stenting. We performed a
systematic review based on searches of the PubMed, Web of Science, Cochrane, Embase, Lilacs, and Scielo databases
and of the references of relevant articles on the topic. Five of the 107 studies identified were included after application
of eligibility criteria and analysis of methodological quality, totaling 422 patients, 227 in control groups. Notwithstanding
the limitations reported, four of the five studies included indicate that the tirofiban bridge technique is effective for
reducing adverse cardiac events and is safe in terms of not interfering with the risk of hemorrhagic events or bleeding.
However, randomized clinical trials are needed to provide robust evidence.
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Resumo

A ponte de tirofiban é uma alternativa a suspenséo da terapia antiplaquetaria dupla no perioperatério de pacientes
com alto risco de trombose de stent e de sangramento. Objetivamos avaliar a eficacia e a seguranga deste protocolo
em pacientes submetidos a cirurgia em até 12 meses apds intervencao coronaria percutanea com stent. Realizamos
uma revisdo sistematica por meio de pesquisa nas bases PubMed, Web of Science, Cochrane, EMBASE, LILACS e SciELO
e nas referéncias de artigos relevantes ao tema. Dos 107 trabalhos encontrados, cinco foram incluidos apés andlise
dos critérios de elegibilidade e da qualidade metodoldgica, totalizando 422 pacientes, sendo 227 do grupo controle.
Apesar das limitagoes reportadas, quatro dos cinco estudos incluidos indicam que a ponte de tirofiban é eficaz em
reduzir eventos cardiacos adversos e segura ao nao interferir no risco de eventos hemorragicos ou sangramentos.
Todavia, sdo necessarios ensaios clinicos randomizados para evidéncias robustas.
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INTRODUCTION

Many patients are put on dual antiplatelet therapy
(DAPT) with aspirin and P2Y 12 receptor inhibitors
with the objective of preventing stent thrombosis
(ST) and adverse cardiovascular and cerebrovascular
events such as death, myocardial infarction (MI),
and stroke.' This therapy is employed because the
risk of perioperative ST is higher during the first 4 to
6 weeks after placement of both conventional and
drug-cluting stents, so guidelines recommend use
of DAPT for a minimum of 12 months after cardiac
revascularization.* Withdrawal of DAPT is a major
risk factor for ST, particularly during this period.>¢

It is also reported that approximately 7% of the
3 million people who undergo stenting annually will
need non-cardiac surgical interventions during the first
year after percutaneous coronary intervention (PCI),
which is the period during which it is necessary to keep
them on DAPT.” As a consequence, the increased risk
of bleeding because of the antiplatelet drugs combined
with the need for surgical procedures constitute a
challenge for the cardiologists, anesthesiologists, and
surgeons responsible for perioperative management
of these patients.?

The strategy habitually employed was to suspend
these drugs prior to surgery and reintroduce them after
it had been confirmed that the patient was free from
bleeding. However, recent evidence demonstrated
that suspension is related to higher rates of ischemic
cardiac events®'? and death'’ and is thus unacceptable,
indicating a need to review this approach. It is also
known that patients undergoing surgery are in a
prothrombotic, inflammatory, and hypoxic state,
especially those undergoing orthopedic, cardiac, and
oncological surgery.'*!> Moreover, coronary stents
constitute thrombogenic materials in a medium
that facilitates hypercoagulation and the process of
cracking the atheromatous plaque during angioplasty
exposes pro-thrombotic substances, provoking platelet
activation and adhesion.'®!'” These are possible reasons
for the high rates of morbidity and mortality among
patients who undergo surgery after stenting.

However, data on management of these patients
are varied. This is because there are no large-scale
randomized studies and both guidelines and expert
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opinion recommend that cases should be analyzed
individually to determine risk of ischemic cardiac
events and of significant bleeding and also the
potential consequences of delaying surgery (for
example, progression of cancer).'® In this scenario,
bridging with intravenous antiplatelet drugs has been
proposed as a possible treatment option for patients
at high risk of thrombosis and high risk of bleeding
in the perioperative period.'*!

The objective of this article is to assess, by means
of a systematic review of relevant publications
available in the literature, the efficacy and safety of
tirofiban bridge in patients with at risk of ST and
of bleeding who need to suspend DAPT during the
perioperative period.

METHODOLOGY

This study is a systematic literature review
conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) methodology.? Since it employs secondary
data, there was no need for submission to or approval
by a Research Ethics Committee.

Eligibility criteria

The PICO strategy was used to develop a research
question to identify the best evidence and review the
existing literature, as shown in Table 1. Our inclusion
criteria were studies that assessed the efficacy of
tirofiban bridge in patients who underwent surgery
within 12 months of stent placement and were on
DAPT but had to suspend it because of a high risk
of bleeding. We excluded review articles, articles
expressing expert opinion, duplicate articles, and
articles unavailable for download.

Search strategy

Studies were identified by searching electronic
databases and analyzing the references of relevant
articles. The databases used were PubMed, Cochrane,
Literatura Latino-Americana e do Caribe em Ciéncias
da Saude (LILACS), Web of Science, EMBASE,
and Scientific Electronic Library Online (SciELO).
Searches were run for studies published up to May
2021 using the keywords ((bridge) AND (tirofiban)

Table 1. Components of the PICO23 strategy used to construct research questions and search for evidence.

Population Patients who had undergone percutaneous coronary intervention (PCl) with stenting and were scheduled for surgery
within 1 year of PCI while on dual antiplatelet therapy (DAPT)

Intervention  Tirofiban bridge with suspension of DAPT

Control Patients who had DAPT suspended but were not put on a tirofiban bridge protocol

Outcome Primary outcome: occurrence of adverse ischemic events

Secondary outcome: occurrence of hemorrhagic events
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AND (surgery)), selected from the Descritores em
Ciéncias da Saude (DeCS) platform. No language
restrictions were set.

Methodological quality

The methodological quality of articles was analyzed
using an 18-criteria checklist from the modified Delphi
technique.? Articles were reviewed by two authors
individually. The maximum score for each study was
18 points, since each criterion is weighted equally.
Studies were considered of acceptable quality if they
achieved 9 or more positive answers (= 50%).

Data extraction

Studies rated as of acceptable quality were
compiled in a table for organization and extraction
of data according to the following criteria: name of
author, enrollment period, study design, total number
of patients and number of patients who underwent
tirofiban bridge, time elapsed between PCI and
surgery, type of stent, type of surgery, and outcomes.
The characteristics of the patients in each study were
organized in a table containing number of patients,
age, sex, smoking, systemic diseases, such as diabetes
and arterial hypertension, use of beta blockers and/
or statins, presence of peripheral vascular disease,
and ejection fraction.

The specifications of the tirofiban bridge protocol
used in each study were compiled in a table covering
suspension of the P2Y 12 inhibitor and/or aspirin, start
of tirofiban infusion, quantity infused, withdrawal of
tirofiban, and reintroduction of the P2Y 12 inhibitor
and/or aspirin.

Analysis of the data

With the objective of evaluating the efficacy of
tirofiban bridging, the primary outcome analyzed was
occurrence of adverse ischemic events, such as ST, MI,
and death. To evaluate the safety of tirofiban bridging,
the secondary outcome analyzed was occurrence of
hemorrhagic events.

RESULTS

Study selection

Atotal of 107 articles were identified, 72 of which
remained after duplicates were excluded. After
screening the articles by applying the inclusion and
exclusion criteria, 11 articles remained for assessment
of methodological quality.?>3% After analysis of
methodological quality, five articles were included
in the review.262%31:3 The search process and results
are illustrated in Figure 1.
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Articles identified by searching Articles added by manual
3 the PubMed, Web of Science, searches of the references of
§ Cochrane, EMBASE, LILACS, relevant articles on the subject
£l and SciELO databases m=7)
5 (n=100)
= ¥ '
= Articles screened after
exclusion of duplicates
(n=72)
2 ] Atticles excluded (n = 55)
= . : - literature reviews: 13
§ Articles after screening ditorials. 4
g (n=17) - editorials: 4
@ - not officially published: 1
1 - abstract not available: 2
N B - beyond scope of analysis: 35
— Atticles available
for download
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& Full-text articles assessed Full-text articles excluded
= for eligibility ) because of low
(n=11) methodological quality
— (n=6)
E .
= Studies included in the
E systematic review .
= (n=5) Source: adapted from Moher et al”™

Figure 1. Flow diagram illustrating identification, screening,
eligibility, and inclusion of studies in the systematic review. n
= number of articles.

Characteristics of the studies

Three of the five studies analyzed were conducted
in Italy,***%3! one took place in Holland,* and one was
carried out in China.** As can be observed in Table 2,
only the article with the largest number of patients
had a control group.?® In that study, 314 patients
were enrolled, 87 of whom were put on the tirofiban
bridge protocol, while the remaining 227, in whom
DAPT was suspended without bridging, formed
the control group.?® Overall, non-cardiac surgery
predominated, both among patients who underwent
bridging and among those in the control groups. There
were 422 patients in the studies reviewed, 67.78% of
whom underwent non-cardiac surgery. Death and MI
were included in the primary outcome definition in
all of the studies; ST was only listed as an outcome in
two studies,?*? but was reported in the results in the
other three studies;**3!* revascularization of the target
lesion or target-vessel was reported in two;*'3* and
stroke was only reported in one study.”® Hemorrhagic
events and bleeding were included in the secondary
outcomes of four studies,?**3!3 regardless of the
specific definition of each of them; two of the four
studies?**! used criteria from the Thrombolysis in
Myocardial Infarction (TIMI)* study to classify them.

Overall, among the 195 patients who were put
on a tirofiban bridge protocol, there were two MI,
one ST, 13 bleeding events, and no deaths. In the
only controlled study,? there were 12 MI, three ST,
36 bleeding events, and six deaths in the control group.

As shown in Table 3, age, sex and preexisting diseases
were reported in all of the studies selected,?6-283031:3¢ Of
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Table 3. Characteristics of the patients in each of the studies selected.

De Servi et al.*®

Characteristics - - Marcos et al.”® Polito etal.*®  Savonitto et al.*' Xia et al.*
Tirofiban bridge Control
Number of 87 227 21 30 21
patients
Age Median of 67.4 Median of 69.2 6611 years 6219 years 65 (25-80) years ~ Mean of 63 years
years and inter- years and inter- (mean + standard (mean + standard (mean + standard range of 45-74
quartile range of  quartile range of  deviation) deviation) deviation) years
25-83 years 41-90 years
Male 64 (73.6%) 180 (79.3%) 25 (69.4%) 20 (95.3%) 23 (76.7%) 13 (61.9%)
Female 23 (26.4%) 47 (20.7%) 11 (30.6%) 1(0.7%) 7 (233%) 8 (38.1%)
Smoking 2 (5.6%) 12 (57.1%)
Diabetes 21 (24.1%) 55 (24.2%) 4(11.1%) 6 (28.6%) 5 (16.7%) 8 (38.1%)
Systemic arterial 53 (60.9%) 168 (74.0%) 8 (22.2%) 13 (61.9%) 14 (46.7%) 14 (66.7%)
hypertension
Taking beta 67 (77.0%) 155 (68.3%) 21 (70%) 15 (71.4%)
blockers
Taking statins 71 (81.6%) 168 (74.0%) - 23 (76.7%) 20 (95.3%)
Peripheral vascu- 4(13.3%) 5(23.8%)
lar disease
Ejection fraction  51.2+9.1% 49.9110.0% 9 (42.9%): >55%  Median of 55% -
(mean + standard (mean + standard 7 (33.3%): 45-55% with range of
deviation) deviation) 4(19.0%): 35-45% 35-68%

1 (4.8%): <35%

the total of 422 patients, 325 (77%) were men and
97 (23%) were women. Comorbidities reported
included 99 (23.46%) out of 422 patients with diabetes
and 270 (63.98%) patients with systemic arterial
hypertension (SAH).

Table 4 lists the specifications of the tirofiban
bridge protocols used in each study. In all studies,
the P2Y 12 inhibitor was withdrawn 5 days before the
surgical procedure. However, the studies differed in
terms of suspension of aspirin. In two studies,’*! aspirin
was only withdrawn in cases involving laparotomy.
In the study by Polito et al.,** none of the patients
had aspirin suspended, whereas in Xia et al.,** aspirin
was withdrawn 5 days before surgery.

The start of tirofiban infusion and the quantity
infused varied according to each study protocol.
However, in all of the studies analyzed, infusion was
suspended 4 hours before surgery. Reintroduction of
the P2Y 12 inhibitor and aspirin also varied across
the different studies.

Methodological quality

All five of the articles included in the systematic
review scored 50% or more for the 18 criteria from
the modified Delphi technique? for analysis of the
internal quality of observational studies. The studies
scored, in ascending order, 11, 13, 14, 14, and
17 points, with a mean methodological quality score
of 13.8 points (76.7%). The quality criteria and the

Riscado et al. J Vasc Bras. 2021;20:€20210113. https://doi.org/10.1590/1677-5449.210113

detailed scores for each of the 11 full text articles
assessed for eligibility are shown in Table 5.

Primary and secondary outcomes

The results of the studies included are listed in
Table 6. Four of the five studies demonstrated that
tirofiban bridge has efficacy for reducing adverse
ischemic events, to the extent that there were no
ST in three studies.?®*'** In the fourth,* just one of
21 patients had an ST. None of these four studies
reported deaths, M1, re-infarction, or revascularization
of the target lesion.

The only controlled study* did not show a
statistically significant effect of tirofiban bridge for
reduction of major adverse cardiac events, with two
patients presenting MI in the group that underwent
tirofiban bridge. There were 12 M1, three ST, and six
deaths in the control group in this study. No deaths or
ST occurred in the group of patients on the tirofiban
bridge protocol.

Four33134 of the five studies assessed demonstrated
the safety of tirofiban bridge, which did not impact
on the occurrence of bleeding or hemorrhagic events.
In two of these studies,**** there were no hemorrhagic
or bleeding events. In the study with 30 patients,*! two
patients exhibited bleeding during the postoperative
period.

In the controlled study,? tirofiban bridge was
associated with a statistically significant reduction
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Characteristics De Servi et al.” Marcos et al.”® Polito et al.*® Savonitto et al.”’ Xia et al.*
Withdrawal of the 5 days before surgery 5 days before surgery 5 days before surgery 5 days before surgery 5 days before surgery
P2Y_, inhibitor
Withdrawal of Not withdrawn Withdrawn in 19.4%  Not withdrawn Not withdrawn 5 days before surgery
aspirin except in laparotomy  of the patients, 5 except in laparotomy

cases days before surgery cases
Start of tirofiban 3 days before surgery 4+1.5 days before 3 days before surgery 4 days before surgery 4 days before surgery

infusion

Quantity infused

Withdrawal of
tirofiban

Reintroduction of
the P2Y_ inhibitor

Reintroduction of
aspirin

surgery (mean +

standard deviation)

0.1 pg/kg/min (the
dose was reduced
to 50% if creatinine
clearance <30 mL/
min)

0.4 mg/kg/min for -
30 minutes, then

0.1 mg/kg/min (the
dose was reduced

to 50% if creatinine
clearance <30 mL/
min)

4 hours before
surgery (8 hours if
glomerular filtration
rate <30 mL/min)

4 hours before
surgery

4 hours before
surgery (8 hours if
creatinine clearance
<30 mL/min)

As soon as patient
able to accept oral
administration again,
with an attack dose
of 300 mg and then
75 mg administered
daily

Reintroduced as
soon as possible

12 to 24 hours after
the intervention

12 hours after the

intervention with an
IV injection of 250
mg of lysine acetyl-

1.6+1.2 days after
the intervention
(mean + standard
deviation)

As soon as possible

0.4 mg/kg/min for
30 minutes, then
0.1 mg/kg/min (the
dose was reduced
to 50% if creatinine
clearance <30 mL/
min)

4 hours before
surgery (8 hours if
creatinine clearance
<30 mL/min)

As soon as patient
able to accept oral
administration again,
with an attack dose
of 300 mg and then
75 mg administered
daily

12 hours after the
intervention with an
IV injection of 250
mg of lysine acetyl-

0.1 mg/kg/min

4 hours before
surgery

After surgery, with
an attack dose of 300
mg and then 75 mg
once a day

After surgery with
an initial dose of 300
mg, then 100 mg
once a day

salicylate once o day
until the patient is
able to resume oral
administration, then
75 to 100 mg once a
day orally

salicylate once o day
until the patient is
able to resume oral
administration, then
75 to 100 mg once a
day orally

IV = intravenous.

in the occurrence of intrahospital bleeding, reporting
five major bleeding events in the group subjected
to tirofiban bridge and 36 major bleeding events in
the control group. In one of the studies assessed,
six bleeding events occurring within 30 days of the
surgical intervention were reported.”

DISCUSSION

The data obtained in this systematic review of the
literature suggest that the tirofiban bridge technique
is feasible in patients with high risk of ST and of
bleeding subjected to heart surgery or non-cardiac
surgery and enables surgical procedures to be performed
with lower rates of adverse ischemic events, without
significantly affecting hemorrhagic events. Our results
are compatible with a large systematic review of the
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literature published in 2014 in the journal Internal and
Emergency Medicine, which assessed 420 patients
who were put on a bridge protocol with glycoprotein
IIb/IIa inhibitors (eptifibatide or tirofiban) or with
cangrelor. In the 2014 review, the bridge technique
was effective 96.2% of the time (95% confidence
interval 94.4 - 98.0%), with a 100% success rate
for tirofiban and with 81.0% of 121 patients treated
with tirofiban bridge therapy free from bleeding/
transfusion events.*’

A prospective observational cohort study published
in 2012, enrolling 6,816 consecutive patients,
demonstrated that withdrawal of clopidogrel during the
first 6 months after placement of a drug-eluting stent
was significantly related to ST during that period.*® In
this context, intravenous administration of tirofiban
can be proposed as an option for patients at high risk
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Table 6. Results of the studies selected for the systematic review.

Efficacy and safety of tirofiban bridge

De Servi et al.*®

Results - - Marcos et al.”® Polito etal.*®  Savonitto et al.*' Xia et al.*
Tirofiban bridge Control

Number of 87 227 36 21 30 21
patients

Stent thrombosis 0 3 0 1 0 0
Myocardial 2 12 0 0 0 0
infarction

Death 0 6 0 0 0 0
Bleeding 5 36 6 0 2 0

of ST, who would have DAPT withdrawn due to high
risk of bleeding during the surgical procedure (for
example, certain ophthalmologic surgeries, surgery
of the middle ear, or neurosurgeries).'”

In the present review, the majority of studies
demonstrated clinical benefits of tirofiban bridging.
In the controlled study, no deaths were reported
among the 195 patients who underwent bridge therapy,
whereas six deaths were reported in the group that
only suspended DAPT. In all five studies, with a total
of 195 patients treated with bridge therapy, only one
case of ST and two MI cases were reported.

The reasoning underlying perioperative suspension
of DAPT considers the increased likelihood of bleeding
while in surgery and during the postoperative period
if these medications are maintained. A meta-analysis
of 41 studies with a total 0of 49,590 patients assessed
the risk of surgical bleeding in patients on low-dose
aspirin, demonstrating that aspirin multiplied the
baseline bleeding rate of surgical procedures by a
factor of 1.5 (1.0-2.5) without increase in surgical
mortality or morbidity.?* In some of the studies
analyzed, it was shown that maintenance of aspirin
over the perioperative period in combination with the
tirofiban bridge did not influence bleeding rates and
in the study that reported six bleeding events,* only
one of the patients affected was taking aspirin. In the
study that reported two bleeding events,*' only one
patient was taking aspirin and suffered a bleeding event
classified as minor by the TIMI study criteria,* requiring
transfusion due to preexisting anemia. The study by
De Servi et al.* did not mention whether patients who
had bleeding were on aspirin or not and the decision
on whether to discontinue it was made by the surgeon.

With regard to adverse cardiac events, there was only
one case of ST in the 195 patients treated with tirofiban
bridge and no deaths. Although De Servi et al.?® did
not demonstrate a statistically significant effect for
reduction of major adverse cardiac events, the patients
in that study who underwent tirofiban bridge exhibited
two MI compared to 12 MI in the control group and
there were zero ST in bridge patients compared to
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three ST in the control group. There were also six
deaths in the control group, whereas there were no
deaths in the bridge group. Some limitations may
have affected the results of this article, considering
that there was no randomization of patients and that
treatment depended on decisions made by the surgeons
at the hospitals at which the patients were treated on
whether to adopt treatment with a tirofiban bridge and
whether to withdraw clopidogrel only or to withdraw
both clopidogrel and aspirin.

Even though the time elapsed between stenting
and the subsequent surgical procedure was relatively
short, at 2 to 6 months, no major adverse cardiac
events were reported in the study by Marcos et al.?® In
turn, Savonitto et al.*’ demonstrated the efficacy of
tirofiban bridge therapy, since none of their patients
exhibited an ischemic cardiac event during the
perioperative period. Xia et al.>* also positively
demonstrated the efficacy of tirofiban bridge therapy,
since there were no ischemic cardiac events. Although
Polito et al.* described one case of ST, they emphasized
that the tirofiban bridge prevented a fatal thrombotic
event, since angioplasty was performed and there were
no deaths, re-infarctions, or any other cardiovascular
events during the 21.6£15.6 months of follow-up.

With regard to hemorrhagic or bleeding events,
Marcos et al.?® reported six hemorrhagic events, two
of which occurred after reintroduction of clopidogrel
and aspirin, and the severity of bleeding was not
considered high in the majority of patients. De De
Servi et al.?s reported that the tirofiban bridge protocol
reduced intrahospital bleeding to a statistically
significant extent, considering that the patients were
subjected to surgery involving a high risk of bleeding.
Indeed, the low rates of death, MI, ST, and stroke
were achieved without increasing the risk of bleeding
among these patients.

Although Savonitto et al.’! reported two bleeding
events, they did not exceed what is commonly accepted
for the types of surgery to which the patients were
subjected. The patient who had an event classified as
minor bleeding according to the TIMI criteria* had
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undergone endoscopic bladder surgery and had
preexisting anemia; while the patient who had an
event classified as major bleeding had undergone
a hemicolotomy and suffered proctorrhagia on the
seventh postoperative day, after reintroduction of
clopidogrel.

Xia et al.** demonstrated the safety of tirofiban
bridge therapy during the perioperative period and over
a 3-month follow-up, during which no hemorrhagic
or bleeding events were reported. Polito et al.** also
demonstrated the safety of the technique, since they
had no hemorrhagic or bleeding events and just three
cases of uncomplicated anemia.

It is worth pointing out that each study had a
different follow-up period after surgery and tirofiban
infusion. While some studies followed patients for
1 month, others did so for 3 to 21 months or only
conducted intrahospital monitoring until patient
discharge. As such, the outcome periods assessed
were reasonably different between the studies, which
could have affected the results.

Furthermore, even though the secondary outcome
was positive in the majority of the studies and all
the patients included had been classified as at high
risk of bleeding, calculating the bleeding risk index
is complex and must account not only for the risk
intrinsic to the surgery, but also for the patient’s
individual risk, which was not clearly explained in
detail in the studies. Therefore, if the risk was not
calculated appropriately, taking a multidisciplinary
approach, the non-interference of tirofiban bridging
in the risk of hemorrhagic and bleeding events may
have been overestimated.

Moreover, it is important to consider these results
with caution, since favorable results could have
occurred because of other factors, such as use of beta
blockers and statins during the perioperative period,
and also because the number of patients treated is
small. Another possible factor involved in the favorable
outcomes is that the tirofiban bridge protocol involves
more detailed monitoring of the patient during the
perioperative period, since infusion is started 3 to
4 days before surgery and is only discontinued 4 hours
before the procedure. Therefore, the longer hospital
stay and monitoring may be related to lower rates of
bleeding, although the published data suggest that
tirofiban infusion really does not interfere in the risk
of bleeding during surgery.*’

It should be pointed out that this review is subject
to limitations. One of these is that the majority of data
were extracted from retrospective studies. Another
limitation is the different definitions of ischemic and
hemorrhagic events adopted by the studies. The results
could also have been affected by the heterogeneous
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nature of populations, the different protocols used,
and the study designs, since many characteristics
related to the patients were not reported in all of the
articles analyzed, limiting our analysis.

Moreover, in the controlled study,* there were
more patients with SAH in the control group, which
could have contributed to the higher number of
adverse events in that group compared to the group
of patients who underwent the tirofiban bridge
protocol, considering that this comorbidity is one of
the principal risk factors for cardiovascular events.
Longitudinal data obtained in the Framingham Heart
Study indicated that people with SAH have twice the
relative risk of cardiovascular disease compared to
normotensive people.!

There was also variability in the different periods
of time elapsed between PCI and surgery, which is an
important predictor of ischemic cardiac events.* Other
differences observed were the time at which tirofiban
infusion was initiated, the quantity infused, and the
time at which the P2Y12 inhibitor and aspirin were
reintroduced, which may also be related to occurrence
or not of hemorrhagic and ischemic cardiac events.

While there are limitations related to the lack of
randomized clinical trials, use of glycoprotein I1b/I1la
inhibitors during the perioperative period in patients at
high risk of ST and high risk of bleeding is recommended
by guidelines and by experts.!320424 We therefore
believe that this study contributes additional useful
information to the current literature. It should be also
be pointed out that it is very unlikely that controlled
and randomized studies will be conducted testing
the safety and efficacy of tirofiban bridge therapy in
comparison to discontinuation of the thienopyridine
derivative with or without discontinuing aspirin,
with no other strategies combined with suspension
of treatment, considering the elevated number of
adverse events and deaths in the control group in the
study analyzed in this review.

CONCLUSIONS

Patients who undergo surgery during the first
12 months after stenting are at increased risk of
thrombotic events, indicating a need to reassess the
practice of perioperative suspension of antiplatelet
drugs. In cases in which patients are at high risk of ST
and of hemorrhagic events, a tirofiban bridge appears
to be a safe and effective strategy for management
of perioperative medication, taking into account
the reduction in the likelihood of adverse ischemic
without increasing the likelihood of hemorrhagic
events. However, more robust evidence is needed.
Regardless, it is always recommended that these
patients receive multidisciplinary management.
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Eficacia e seguranca da ponte de tirofiban como alternativa
a suspensao da terapia antiplaquetaria dupla em pacientes
submetidos a cirurgia: uma revisao sistematica

Efficacy and safety of tirofiban bridge as an alternative to dual antiplatelet therapy
suspension on patients undergoing surgery: a systematic review
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Resumo

A ponte de tirofiban é uma alternativa a suspenséo da terapia antiplaquetaria dupla no perioperatério de pacientes
com alto risco de trombose de stent e de sangramento. Objetivamos avaliar a eficacia e a seguranga deste protocolo
em pacientes submetidos a cirurgia em até 12 meses apos intervengao coronaria percutanea com stent. Realizamos
uma revis&o sistematica por meio de pesquisa nas bases PubMed, Web of Science, Cochrane, EMBASE, LILACS e SciELO
e nas referéncias de artigos relevantes ao tema. Dos 107 trabalhos encontrados, cinco foram incluidos apés andlise
dos critérios de elegibilidade e da qualidade metodolégica, totalizando 422 pacientes, sendo 227 do grupo controle.
Apesar das limitagdes reportadas, quatro dos cinco estudos incluidos indicam que a ponte de tirofiban é eficaz em
reduzir eventos cardiacos adversos e segura ao nao interferir no risco de eventos hemorragicos ou sangramentos.
Todavia, sdo necessarios ensaios clinicos randomizados para evidéncias robustas.

Palavras-chave: ponte; tirofiban; cirurgia.

Abstract

Use of a tirofiban bridge is an alternative to simply withdrawing dual antiplatelet therapy prior to operating on patients
at high risk of stent thrombosis and bleeding. We aimed to evaluate the efficacy and safety of this protocol in patients
undergoing surgery within 12 months of a percutaneous coronary intervention involving stenting. We performed a
systematic review based on searches of the PubMed, Web of Science, Cochrane, Embase, Lilacs, and Scielo databases
and of the references of relevant articles on the topic. Five of the 107 studies identified were included after application
of eligibility criteria and analysis of methodological quality, totaling 422 patients, 227 in control groups. Notwithstanding
the limitations reported, four of the five studies included indicate that the tirofiban bridge technique is effective for
reducing adverse cardiac events and is safe in terms of not interfering with the risk of hemorrhagic events or bleeding.
However, randomized clinical trials are needed to provide robust evidence.
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INTRODUCAO

Um grande numero de pacientes utiliza a terapia
antiplaquetaria dupla (TAPD) com acido acetilsalicilico
(AAS) e inibidores do receptor P2Y 12 com o intuito
de prevenir trombose de stents (TS) e eventos adversos
cardiovasculares e cerebrovasculares, como morte,
infarto do miocardio (IM) e acidente vascular cerebral
(AVC)'-. Isso ocorre porque o risco de TS no periodo
perioperatorio, tanto para stents convencionais
quanto para farmacoldgicos, ¢ maior nas primeiras
4 a 6 semanas ap6s o implante, sendo recomendado
por diretrizes a utilizacdo da TAPD por, no minimo,
12 meses apos revascularizagdo cardiaca®. Descontinuar
a TAPD, principalmente nesse periodo, ¢ um grande
fator de risco para TS>®.

Relata-se, ainda, que aproximadamente 7% dos
3 milhdes de pacientes submetidos anualmente a
implante de stent requerem intervengdo cirdrgica
ndo cardiaca dentro do primeiro ano de realizagdo da
intervengao coronaria percutanea (ICP), periodo em
que ainda ha a necessidade de manutenc¢ao da TAPD'.
Dessa forma, devido ao uso dos antiplaquetarios, o
aumento do risco de sangramento nos procedimentos
cirurgicos representa um desafio para cardiologistas,
anestesiologistas e cirurgides no manejo perioperatorio
desses pacientes®.

A suspensao desses fArmacos previamente a cirurgia
¢ o seu reinicio ap6s a comprovagdo de auséncia de
sangramentos costumava ser a estratégia utilizada.
Todavia, evidéncias recentes demonstram que a
suspensdo esta relacionada com maiores taxas de eventos
cardiacos isquémicos®'? e morte'3, tornando-a, portanto,
inaceitavel e indicando a necessidade de revisdo dessa
conduta. Também ¢ sabido que o paciente submetido
a cirurgia esta em estado pro-trombotico, inflamatorio
e de hipdxia, especialmente no que tange a cirurgias
ortopédicas, cardiacas ¢ oncologicas'“!>. Ademais,
stents coronarios comportam materiais trombogénicos
em um meio com facilidade de hipercoagulagio,
e o processo de rompimento da placa ateromatosa
na angioplastia expde substancias pro-trombdticas,
gerando ativagdo e adesdo de plaquetas'®!’. Essas
podem ser as razdes pelas quais ha altas morbidade
e mortalidade em pacientes submetidos a cirurgia
apos implante de stent.

Eficacia e seguranga da ponte de tirofiban

Outrossim, os dados acerca do manejo desses
pacientes tém se mostrado heterogéneos. Isso ocorre
porque faltam grandes estudos randomizados, e as
diretrizes e opinides de especialistas recomendam que
haja analise individual dos riscos de eventos cardiacos
isquémicos, de sangramentos significativos e de
potenciais consequéncias do adiamento de cirurgias
(por exemplo, progressao de cancer)'®. Nesse cenario,
a terapia de ponte com farmacos antiplaquetarios
intravenosos tem sido indicada como uma possivel
opg¢ao terapéutica para pacientes com alto risco
trombotico e alto risco de sangramentos no periodo
perioperatorio'®2!,

O objetivo deste artigo ¢ avaliar, por meio de
uma revisdo sistematica de trabalhos relevantes
disponiveis na literatura, a eficacia e a seguranca da
ponte de tirofiban em pacientes com alto risco de TS
e de sangramento que necessitam suspender a TAPD
no periodo perioperatorio.

METODOLOGIA

O estudo ¢ uma revisdo sistematica da literatura
conduzida de acordo com a metodologia Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA)?. Por utilizarmos dados secundarios, ndo
foi necessaria submissdo ou aprovagao do Comité de
Etica em Pesquisa para o desenvolvimento do trabalho.

Critérios de elegibilidade

Para identificagdo das melhores evidéncias e revisao
da literatura existente, foi construida uma pergunta
de pesquisa apropriada usando a estratégia PICOZ,
como demonstrado na Tabela 1. Nossos critérios de
inclusdo foram estudos que avaliaram a eficacia da
ponte de tirofiban em pacientes submetidos a cirurgia
em até 12 meses apds o implante de stent em uso de
TAPD que precisasse ser suspendida devido a alto
risco de sangramento. Excluimos artigos de revisao,
artigos de opinido de especialistas, artigos duplicados
e artigos ndo disponiveis para download.

Estratégia de pesquisa

Os estudos foram identificados por meio de pesquisa
eletronica em bases de dados e analise das referéncias
de artigos relevantes. As bases de dados utilizadas

Tabela 1. Componentes da estratégia PICO23 para a construgdo de perguntas de pesquisa e busca de evidéncias.

Pacientes submetidos a intervengdo coronaria percutanea (ICP) com stent que se apresentam para cirurgia em uso de

Populagédo
terapia antiplaquetaria dupla (TAPD) em até 1 ano apés a ICP
Intervencdo  Ponte de tirofiban com suspensao da TAPD
Controle Pacientes em que houve suspensdo da TAPD sem aplicagdo do protocolo de ponte de tirofiban
Desfecho Desfecho primario: ocorréncia de evento isquémico adverso

Desfecho secundario: ocorréncia de evento hemorragico
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foram PubMed, Cochrane, Literatura Latino-Americana
e do Caribe em Ciéncias da Saude (LILACS), Web
of Science, EMBASE e Scientific Electronic Library
Online (SciELO). Foram pesquisados estudos publicados
até maio de 2021 com os descritores ((bridge) AND
(tirofiban) AND (surgery)) obtidos na plataforma
Descritores em Ciéncias da Saude (DeCS). Foram
buscados artigos em todos os idiomas.

Qualidade metodologica

Para analisar a qualidade metodologica dos artigos,
utilizamos uma checklist de 18 critérios da técnica
de Delphi modificada®. Os artigos foram revisados
individualmente por dois autores. A pontuagdo maxima
para cada estudo foi de 18 pontos, ja que cada critério
recebeu 0 mesmo peso. Os estudos considerados de
qualidade aceitavel foram aqueles que atingiram 9 ou
mais respostas positivas (> 50%).

Extracdo de dados

Os estudos considerados de qualidade aceitavel
foram agrupados em uma tabela para sistematizagao
e extragdo dos dados, de acordo com os seguintes
critérios: nome do autor, periodo de inclusdo, desenho
de estudo, numero total de pacientes e nimero de
pacientes submetidos a ponte de tirofiban, tempo
entre ICP e cirurgia, tipo de stent, tipo de cirurgia e
desfechos. As caracteristicas dos pacientes de cada
estudo foram organizadas em uma tabela contendo
quantidade de pacientes, idade, género, tabagismo,
doengas sistémicas, como diabetes ¢ hipertensao arterial,
uso de betabloqueador e/ou estatinas, presenca de
doenga vascular periférica e valor da fragdo da ejegao.

As especificagdes do protocolo ponte de tirofiban
de cada estudo foram sistematizadas por meio de
uma tabela abrangendo descontinuagdo do inibidor
P2Y 12 e/ou do AAS, inicio da infusdo de tirofiban,
quantidade infundida, descontinuagdo do tirofiban e
retomada do inibidor P2Y'12 e/ou do AAS.

Analise dos dados

Com o objetivo de avaliar a eficacia da ponte
de tirofiban, o desfecho primario analisado foi a
ocorréncia de eventos isquémicos adversos, como
TS, IM e morte. Para avaliar a seguranca da ponte
de tirofiban, o desfecho secundario analisado foi a
ocorréncia de eventos hemorragicos.

RESULTADOS

Selecao dos estudos

Foram identificados 107 artigos, dos quais restaram
72 apds a exclusdo de duplicatas. Apods a triagem com

Eficacia e seguranga da ponte de tirofiban

aplicacgao dos critérios de inclusdo e exclusdo, 11 artigos
tiveram a qualidade metodologica avaliada®-33. Apos
a analise de qualidade metodologica, cinco artigos
foram incluidos na revisao?*?*313 A representagido
esquematica do resultado da busca encontra-se na
Figura 1.

Caracteristicas dos estudos

Dos cinco estudos analisados, trés foram realizados
na Italia?**%3! um foi realizado na Holanda?® e um foi
realizado na China**. Conforme a Tabela 2, apenas o
artigo com maior quantidade de pacientes tinha grupo
controle”. Nesse estudo, dos 314 pacientes, 87 foram
submetidos ao protocolo de ponte de tirofiban, enquanto
os 227 restantes, que apenas suspenderam a TAPD,
corresponderam ao controle. No total, houve uma
predominancia de cirurgia ndo cardiaca tanto no grupo
submetido a ponte quanto no grupo controle, sendo
que, dos 422 pacientes da revisdo, 67,78% foram
submetidos a cirurgia ndo cardiaca. Na defini¢do
do desfecho primario, morte e IM foram incluidos
em todos os estudos; TS foi relatada como desfecho
apenas em dois**?, sendo reportada no resultado dos
outros trés estudos®*3'*; revascularizagio da lesdo alvo
ou vaso-alvo foi reportada em dois*'**; e AVC foi
relatado em apenas um estudo®®. Entre os desfechos
secundarios, eventos hemorragicos e sangramentos
foram incluidos em quatro estudos?*?%3!34 a despeito
da definicdo especifica de cada um deles, sendo que
dois dos quatro estudos?*3! utilizam critérios do ensaio
Thrombolysis in Myocardial Infarction (TIMI)*® para
classificacao.

No total, entre os 195 pacientes submetidos a
ponte de tirofiban, foram relatados dois IM, um

Artigos identificados por busca nas Artigos adicionados por meio de
bases de dados PubMed, busca manual em referéncias de
Web of Science, Cochrane, EMBASE, artigos relevantes no tema
LILACS e SciELO m=7)

(n=100)
¥ '

Artigos triados apos
exclusdo de duplicatas
(n=72)

‘ [ Identificacdo |

£ l Artigos excluidos (n = 55):
& ; P - revisdes de literatura: 13
= Artigos apos triagem . X
= 217 - editorial: 4
= @ ) - ndo publicados oficialmente: 1
L - resumo ndo disponivel: 2
_ _ - - fora do contexto avaliado: 35
Artigos disponiveis para
download
(n=11)
Artigos completos acessados Arl;gf)ds CU:‘P?SIO?
para elegibilidade [ e e

baixa qualidade metodologica

(n=11) (n-6)

!

Estudos incluidos na
revisdo sistematica
(n=5)

| Inclusdo H Elegibilidade H

Fonte: Adaptado de Moher et al”

Figura 1. Fluxograma de identificagdo, triagem, elegibilidade e
inclusdo de estudos na revisdo sistematica. n = nimero de artigos.

Riscado et al. J Vasc Bras. 2021;20:€20210113. https://doi.org/10.1590/1677-5449.210113 3/14



Eficacia e seguranga da ponte de tirofiban

‘%G1 2 9P 01UD01BWIY NO Tp/3 6Z 3p qH 9P 0B NPal Wod

0153)IUBW OUBIUBIDBIUI 0IUSWIRIBUES, 4 (IWI 1) U012IDJU] [DIpADI0AN Ul SISAl0GUIOAL| OIBSUS OP SOLIILID SO WD OPIOJE 3P OPIUYIP ‘0LIOIRIIdO OBU 01USWEISUES 3 SOPIPUNSUBI SOAUINSUES $9IUININASUOD 9P SIPBPIUN 9P OJAWNU 3P SOUL WS
BPEI[eAY/, ‘[BULIOU 21IWI| O $3zaA € anb Jorew (gW-3D) gW-2SeuIinbouneald ap SiaAju SOp 01UaWINE Wod o1un( eIPJed0IW BIlWaNDsI ap Sewoluls 3 SODIUID Sieuls 00D OpIUYa(, ‘08dUaAIaIUI BAOU elianbai anb oliglesado-sod oruswelSues no

BUIGO|S0WaY 3P OB5LUIIUOD BP OBSINUIWIP ‘O1uaweIZues Was andues ap oesnjsuesl ‘sieuiisauloses soiusweldues

niewsy owod sopiuyaq, ua1s Sp 250qWioi1 NO OAJe-OBSS| op Dwva:ESUmm?m: ‘O>_NAOmm> op OmumN_;_EDUmm>m_ ‘O_u,umumg

02IpJBJOIW 01JBJUI ‘9110 Janblenb oW oD SOPIUYSP ‘S3I0BLU SOSISAPE SODBIPIRD SOIUSAT ‘oc(IWIL) UORIABJU| [DIPADIOAW Ul SISAI0QUIOAY] OIESUS OP SOLIILID SO WOD OPIOJE 9P SOPBIYISSE|D ‘SOANRILIUSIS SOIUSWERIZURS 9 (SWBLISP BANIUYIP IUS
3P 950qUUO.1 ‘OIPIBIOIW OP O1JBjUI ‘Sesned se sepol Jod 10U = JDV//) S2JB[NISBACIGRIAD0IPIRD SOIUIAS 3P OBSBUIQUIOD B OWOD SOPIUYAP ‘SOPINbI| SOSIaAPE SODIUID SOIUAT, 'BIURINDIAC BLIBUOIOD OBIUIAIAUI = (D] ‘OIPIEIOIW O OLIBjUl = /|

ojuaweyuedwode
3p $359W 9'SLFY'LT
W2 S3IeNJSeAOIpIED
OBU 3 Sa1e[NJSEAOIP
-1eJ SO1UIA3 NO/3
01IBjuUldl ‘3310W ‘03

-yei301pied033 3 03 selp 7's
-1ul)> opeasa ‘eidinin ap oeuped oiAsap 3 oAndadsoual
sode sag5edidwo) edelpie) 02130[0deWLIR4 Selp 7'/ ap BIpIW (4 d ‘leuoIdeAIzSqO £10T-TL0T o’ [8 32 031]0d
Selp g Wa ,502 selp 99
-13e110Way s01UaAd (%85) edelpied ap oe.ped oinsap oAndadsounal
‘seIp 0€ W3 IDVW  OBU {(%Th) edRIpIeD 03130j0dkULEY 3 SEIP 08 3P BIPAW 9¢ 9¢ ‘euoideAISSqO 0L0Z-900¢ s [B 39 SO2IBW
aj01u0d odnud
Op (%) od1jeIsw
9 od130j0deLLIR)
(%7'yS) od1jeI9W
seuade (%41 1) 0018
9j0u0d  -ojodeuwiie) seuade
odnig op sayuaped  ‘sjoauod odnig oN ajosu0d odnud
sou (%g‘z9) edeipied  ‘ueqyon ap auode o eied (09€-0) SOL
OBU 3 (%8'£7) BJ®  SOPRAWQNS $a1UAD 3 uequoun ap aiuod
-Ip4eD) ‘ueqyoinn ap  -ed sop (%8§‘S) od1fel B S0pIIaWgns sa1
uod e sopiawqns  -aw 3 0d130jodewte)  -udided so esed selp
sajuaided sou {(%2'6) 021jeI9W (59¢-S) ap |14enb
(%8°£9) edeIpIEd OBU seuade {(9%58) 0018 -121Ul o[eAI1Ul 3 oAndadsoual
Selp 0€ W2 ,IDVW 2 (%C'TE) BORIPIED  -QjODBWLIER) SeUAdY  SBIp 40| 9P BUBIPaW (8 yLE ‘leuoIdeAIdSqO €107-£00T IR EYTNEIN-Tg]
eiganan ueqyoss sajuan

soydaysaq eiSanap ap odiy.

jud3s ap odi}

3 dJl1 a3ud odwdy

ap ajuod e sopn
-awiqns sajualded

0pnN1sa Op 0yuasa@ OEBSN|dUl Ip OpPOLIdd LIRITEYEIEN]

-ed ap osawnpN

"BDI1BLUIISIS OBSIASI BIed SOPRUOID3|9S SOPNISS SOP SOPEP 9P OBIBZBLIAISIS T B]aqR|

4114

Riscado et al. J Vasc Bras. 2021;20:€20210113. https://doi.org/10.1590/1677-5449.210113



Eficacia e seguranga da ponte de tirofiban

‘%G1 Z 9P 01ID0IBWAY NO Tp/3 SZ 3p qH 9P 0B Npal Wod
0153)IUBW OUBIURIORNUI 0IUWRIBUES, o (W] L) U0HIIDIUJ [DIpIDIOAW Ul SISAIOQUIOAL] OIeSUS OP SOLIILID SO WOD OPIOdE P OPIUYaP ‘OloIeIado OBU 01UaWERIBUES 3 SOPIPUNJSURA SO3UINSUES S2IUINIASUOD 9P SIPEPIUN 9P 0IDWNU 3P SO W
BPEI[EAY/, {[BLIOU 1IWI| O $3Z3A € anb Jorew (gW-3D) gW-25eUNbouineaid ap SisAju SOp 0U3WNE WOod 01un( BOIPIed0IW BIWaNbs! 3p SBLOIUIS 3 SOJIUJD SieUIS OWOD Opluyad, (0B5USAISIUI BAOU BilINb3I anb ougielado-sod oluswiesSues no
euigojSoway ap OBENUIdUOD BP OBINUIWIP ‘O1UaWeISURS WIS anSUes ap OBSNJSUBIY ‘SIeuNsaIUI0NSES solUaWRISURS ‘BLNBWSY OWOD SOPIUYA, QU1 9P 3S0QUION NO OA[e-OBS3| AP OBIBZIIBINISEAAI ‘OA[B-OSBA 3P OBSEZIIBINISEAR ‘Ophadal
02IpJBJOIW 01JBjUl ‘320U Janblenb oW oD SOPIUYSP ‘S0 SOSISAPE SODBIPIED SOIUSAT, ‘o (IWI.L) UOHIADJU] [DIPADIOAW Ul SISAI0QUIOAL] OTESUS OP SOLIILID SO LWOD OPIOJE 9P SOPEIYISSE]D ‘SOANEDYIUSIS SOIUaLLEIZUES 3 (SWBLISP ‘BARIUYSP 1US
9P 950qUUO. ‘OIPIBDOIW OP O1JBJUI ‘SBSNed Se Sepo1 Jod 91OW = IDV/) S31B|NISBACIGRISD0IPIRD SOIUIAS 3P OBIBUIGUIOD B OWOD SOPIUYSP ‘SOPINbJ| SOSISAPE SOIUJ[D SOIUSAT, 'B3URINDISM BLIBUOIOD OBIUIAISIUI = (D] ‘OIPABIOIW OP O1IRjUl = /|

Jsejedidsoy eyje ap
S 01132431 3 O1dW
-ud 0 a13ua sanesd
sojuawes3ues 3 s0d
-13e110WaY SOSIaApe
SOIUDA? ‘|aABISUI
s11010ad euiue
‘epnSe epianbsa
JB|NDLIIUSA BIDUIID
-ynsul refelidsoy
©1[e 3P SPW 0130431
2 ospwd 213ud
OA[E-OBS3| Ep OBdeZ
-LIB|NDSeAd 3 | Y|
-NDSBAOIP.ED 31IOW

serdesal

ep edueingas ‘oausaw
-ei3ues ap esned uod
e213unu1d oedelo|dx
-921 3P JpepIssadAU
3 oedezijedsoy e
91UBINp OA[R-0BS3|
ep epnSe oesnpo

ap eoyes3oidue oed
-eIISUOWAP LN “E|
-NDSEAOIPIED 31O\

edeIpIEd OBN

(%0.) edeipied
o®U {(%0€) edRIpIED)

sasawl
(8-€) ap ojeasaut 3
02130]00BWIRY  $3SAW 9 IP BURIPAW

Sasawl
(zL-1) ap ojeAsaaur 3
00130]0dkLIIEY  S3SAW ¥ AP BUBIPAW

0¢

0¢

oAndadsoud
‘leuoideAIdsqO

oAndadsoud
‘leuoideAIdsqO

LL0T

e 39 BIX

18 32 0131UOARS

soYyd3ysag

eianap ap odi)

eiganapn

Jua3s 3p ody 3 dd1 aua odwa)

ueqyoan
ap ajuod e sopn
-awiqns sajuaided

sajuad
-ed ap osawnpN

OpNIsa Op 0Yuasa@ OBsN|dUl 3P OPOLId

LIRITEYEIEN]

~OBSBNUIUOD) ‘T BlaqeL

5/14

Riscado et al. J Vasc Bras. 2021;20:€20210113. https://doi.org/10.1590/1677-5449.210113



TS, 13 sangramentos e nenhuma morte. Ja no tnico
estudo controlado?®, foram reportados 12 IM, trés TS,
36 sangramentos e seis mortes no grupo controle.

De acordo com a Tabela 3, idade, sexo e doengas
preexistentes foram caracteristicas relatadas em todos
os estudos selecionados?®?8303134 sendo que, dos
422 pacientes, 325 (77%) eram homens € 97 (23%) eram
mulheres. Em relag@o as comorbidades, 99 (23,46%)
dos 422 pacientes tinham diabetes. Ja quanto a
hipertensdo arterial sistémica (HAS), 270 (63,98%)
pacientes apresentavam a doenca.

As especificagdes do protocolo de terapia
ponte de tirofiban utilizadas em cada estudo estdo
demonstradas na Tabela 4. Em todos os estudos,
a descontinuacdo do inibidor de P2Y12 ocorreu
5 dias antes do procedimento cirurgico. Ja quanto a
descontinuacdo da aspirina, houve diferengas entre os
estudos, sendo que em dois deles?*! s6 foi realizada
em caso de laparotomia. No estudo de Polito et al.*°,
nenhum paciente descontinuou a aspirina, enquanto,
em Xia et al.’¥, a descontinuagdo de aspirina ocorreu
5 dias antes da cirurgia.

O inicio da infusdo de tirofiban e a quantidade
infundida variaram de acordo com o protocolo de cada
estudo. No entanto, em todos os estudos analisados,
a infusdo foi interrompida 4 horas antes da cirurgia.
Aretomada do inibidor de P2Y'12 e da aspirina também
apresentou variagao entre os estudos.

Eficacia e seguranga da ponte de tirofiban

Qualidade metodologica

Os cinco artigos incluidos para revisdo sistematica
obtiveram 50% ou mais dos 18 critérios da técnica de
Delphi modificada® para analise de qualidade interna
em estudos observacionais. As pontuagoes dos estudos,
da menor para a maior, foram as seguintes: 11, 13,
14, 14 e 17, com média de 13,8 pontos (76,7%) em
qualidade metodolégica. Os critérios e a pontuagao
detalhada de cada artigo completo acessado para
elegibilidade estdo organizados na Tabela 5.

Desfechos primario e secundario

Os resultados dos estudos avaliados estao representados
na Tabela 6. Quatro dos cinco estudos avaliados
demonstraram a eficdcia da ponte de tirofiban na
reducdo de eventos isquémicos adversos, sendo que,
em trés estudos?®*'**, ndo houve TS. Em um deles®,
apenas um dos 21 pacientes apresentou TS. Nesses
quatro estudos, nao foram reportados casos de morte,
IM, reinfarto ou revascularizacao de lesdo-alvo.

No tnico estudo controlado®, a ponte de tirofiban
nao mostrou efeito estatisticamente significativo na
redugdo de eventos cardiacos adversos maiores, com
dois pacientes apresentando IM no grupo submetido
aponte de tirofiban. No grupo controle desse estudo,
foram reportados 12 IM, trés TS e seis mortes.
Nao foram relatados morte ou TS no grupo submetido
a ponte de tirofiban.

Tabela 3. Caracteristicas dos pacientes de cada estudo selecionado.

De Servi et al.*®

Caracteristicas Ponte de tiro- Marcos et al.® Polito et al.*® Savonitto et al.’ Xia et al.>*
Controle
fiban
Numero de 87 227 36 21 30 21
pacientes
Idade Mediana de 67,4 Medianade 69,2 66+11 anos 6219 anos 65 (25-80) anos Média de 63 anos
anoseintervalo  anoseintervalo  (média + desvio  (média + desvio  (média + desvio e Intervalo de
interquartil de interquartil de padrio) padrio) padrio) (45-74) anos
(25-83) anos (41-90) anos
Masculino 64 (73,6%) 180 (79,3%) 25 (69,4%) 20 (95,3%) 23 (76,7%) 13 (61,9%)
Feminino 23 (26,4%) 47 (20,7%) 11 (30,6%) 1(0,7%) 7(23,3%) 8 (38,1%)
Tabagismo - - 2 (5,6%) 12 (57,1%) - -
Diabetes 21(24,1%) 55 (24,2%) 4(11,1%) 6 (28,6%) 5(16,7%) 8 (38,1%)
Hipertens3o arte- 53 (60,9%) 168 (74,0%) 8 (22,2%) 13 (61,9%) 14 (46,7%) 14 (66,7%)
rial sistémica
Uso de betablo- 67 (77,0%) 155 (68,3%) - - 21 (70%) 15 (71,4%)
queador
Uso de estatinas 71 (81,6%) 168 (74,0%) - - 23 (76,7%) 20 (95,3%)
Doenga vascular - - - - 4(13,3%) 5(23,8%)
periférica
Fragdo de ejecdo  51,2%9,1% 49,9+10,0% - 9 (42,9%): >55%  Mediana de 55% -
(média + desvio  (média + desvio 7 (33,3%): 45-55% com intervalo de
padréo) padréo) 4(19,0%): 35-45% (35-68%)
1 (4,8%): <35%
Riscado et al. ] Vasc Bras. 2021;20:20210113. https://doi.org/10.1590/1677-5449.210113 6/14
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Tabela 4. Especificagdes do protocolo de terapia com ponte de tirofiban de cada estudo selecionado.

Caracteristicas

De Servi et al.”®

Marcos et al.”®

Polito et al.**

Savonitto et al.”’

Xia et al.**

Descontinuagao do
inibidor P2Y_,

Descontinuagao da
AAS

Inicio da infusdo de
tirofiban

Quantidade infun-
dida

Descontinuagao do
tirofiban

Retomada do inibi-
dor P2Y_,

Retomada da AAS

5 dias antes da
cirurgia

Néo ocorreu, exceto
em caso de laparo-
tomia

3 dias antes da
cirurgia

0,4 mg/kg/min
durante 30 minutos,
seguido por 0,1 mg/
kg/min (a dose era
reduzida em 50%

se o clearance de
creatinina fosse <30
mL/min)

4 horas antes da
cirurgia (8 horas no
caso de clearance de
creatinina <30 mL/
min)

Assim que o pacien-
te pudesse retomar
a administragao oral,
sendo uma dose de
ataque de 300 mg e
posteriormente 75
mg de administragdo
diaria

12 horas ap6s a
intervencdo como
uma injegdo IV de
250 mg de salicilato
de lisina acetil uma
vez ao dia até que o
paciente possa reto-
mar a administragao
oral, seguindo com
75 a 100 mg uma vez
ao dia por via oral

5 dias antes da
cirurgia

Ocorreu em 19,4%
dos pacientes,

sendo 5 dias antes da
cirurgia

4%1,5 dias antes da
cirurgia (média +
desvio padrao)

4 horas antes da
cirurgia

12 a 24 horas apos a
intervengao

1,6+1,2 dias ap6s a
intervencdo (média
+ desvio padrao)

5 dias antes da
cirurgia

Néo ocorreu

3 dias antes da
cirurgia

0,1 pg/kg/min (a
dose era reduzida
em 50% se o clearan-
ce de creatinina fosse
<30 mL/min)

4 horas antes da
cirurgia (8 horas

no caso de taxa de
filtragdo glomerular
<30 mL/min)
Retomar tdo cedo
quanto possivel

Retomar tdo cedo
quanto possivel

5 dias antes da
cirurgia

Néo ocorreu, exceto
em caso de laparo-
tomia

4 dias antes da
cirurgia

0,4 p/kg/min
durante 30 minutos,
seguido de 0,1 pg/
kg/min (a dose era
reduzida em 50%

se o clearance de
creatinina fosse <30
mL/min)

4 horas antes da
cirurgia (8 horas no
caso de clearance de
creatinina <30 mL/
min)

Assim que o pacien-
te pudesse retomar
a administragdo oral,
sendo uma dose de
ataque de 300 mg e
posteriormente 75
mg de administragao
diaria

12 horas apos a
intervengao como
uma injegdo IV de
250 mg de salicilato
de lisina acetil uma
vez ao dia até que o
paciente possa reto-
mar a administragdo
oral, seguindo com
75 a 100 mg uma vez
ao dia por via oral

5 dias antes da
cirurgia
5 dias antes da
cirurgia

4 dias antes da
cirurgia

0,1 mg/kg/min

4 horas antes da
cirurgia

Apbs a cirurgia,
sendo uma dose de
ataque de 300 mg,
posteriormente 75
mg uma vez ao dia

Apbs a cirurgia,
sendo uma dose
inicial de 300 mg,
posteriormente 100
mg uma vez ao dia

AAS = aspirina; IV = intravenosa.

Quatro?%3%3134 dos cinco estudos avaliados

DISCUSSAO

demonstraram a seguranga da ponte de tirofiban em
ndo interferir na ocorréncia de sangramentos ou eventos
hemorragicos. Em dois desses estudos****, ndo houve
nenhum sangramento ou evento hemorragico. Ja no
estudo com 30 pacientes®, dois pacientes apresentaram
sangramento no pos-operatorio.

No estudo controlado®, a ponte de tirofiban reduziu
de forma estatisticamente significativa a ocorréncia
de sangramentos intra-hospitalares, sendo reportados
cinco sangramentos maiores no grupo submetido a
ponte de tirofiban e 36 sangramentos maiores no
grupo controle. Foram reportados seis sangramentos
em até 30 dias apos a intervengao cirurgica em um
dos estudos avaliados®.

Riscado et al. J Vasc Bras. 2021;20:€20210113. https://doi.org/10.1590/1677-5449.210113

Os dados obtidos nesta revisdo sistematica da
literatura sugerem que a ponte de tirofiban em pacientes
com alto risco de TS e de sangramento submetidos a
cirurgia cardiaca ou ndo cardiaca ¢ factivel e permite
que os procedimentos cirurgicos sejam realizados com
menores taxas de eventos isquémicos adversos, sem
afetar significativamente os eventos hemorragicos.
Nossos resultados sdo condizentes com uma grande
revisdo sistematica da literatura publicada em 2014 na
revista Internal and Emergency Medicine, que avaliou
420 pacientes submetidos a protocolo de ponte com
inibidores da glicoproteina IIb/Il1a (eptifibatide ou
tirofiban) ou com cangrelor. Na revisdo de 2014, a
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Tabela 6. Resultados dos estudos selecionados para revisio sistematica.

De Servi et al.”®

. S it- .
Resultados Ponte de Marcos et al.”®*  Polito et al.** avoni 8 Xia et al.>*
. Controle toetal.
tirofiban
Numero de pacientes 87 227 36 21 30 21
Trombose de stent 0 3 0 1 0 0
Infarto do miocardio 2 12 0 0 0 0
Morte 0 6 0 0 0 0
Sangramentos 5 36 6 0 2 0

técnica ponte foi eficaz 96,2% das vezes (intervalo
de confianga de 95% 94,4 - 98,0%), sendo que a taxa
de sucesso foi de 100% para o tirofiban, que também
apresentou auséncia de eventos de sangramento/
transfusdo em 81,0% dos 121 pacientes que foram
submetidos a ponte com esse medicamento®’.

Em um estudo prospectivo observacional de coorte
publicado em 2012, que incluiu 6.816 pacientes
consecutivos, foi demonstrado que a descontinuagao de
clopidogrel nos primeiros 6 meses ap6s a implantacao
de stent farmacologico estava significativamente
relacionada a TS nesse periodo®. Nesse contexto,
a administragdo intravenosa de tirofiban pode ser
proposta como alternativa para um paciente com alto
risco de TS, que descontinuard a TAPD devido ao
alto risco de sangramento no procedimento ciriirgico
(por exemplo, determinadas cirurgias oftalmoldgicas,
do ouvido médio ou neurocirurgias)'’.

Na presente revisdo, a maior parte dos estudos
demonstrou beneficios clinicos da ponte de tirofiban.
Nao foi relatada morte nos 195 pacientes submetidos
a ponte, enquanto seis mortes foram reportadas no
grupo que apenas suspendeu a TAPD do estudo
controlado. Em todos os cinco estudos, totalizando
195 pacientes submetidos a ponte, foram relatados
apenas um caso de TS e dois de IM.

O raciocinio por tras da suspensdo da TAPD no
perioperatdrio leva em consideragao a maior chance
de sangramentos na cirurgia e no pos-operatorio caso
essas medicagdes sejam mantidas. Uma metanalise
de 41 estudos, totalizando 49.590 pacientes, a
qual avaliou o risco de sangramento cirlirgico em
usuarios de AAS em baixas doses, demonstrou que
0 AAS multiplicou a taxa de sangramento basal dos
procedimentos cirurgicos por um fator de 1,5 (1,0-
2,5) sem que houvesse aumento de mortalidade ou
morbidade cirrgicas®*. Em alguns dos estudos que
analisamos, demonstrou-se que a continuidade da
aspirina no periodo perioperatorio juntamente com
a realizacdo da ponte de tirofiban ndo influenciou
nas taxas de sangramentos, sendo que, no estudo que
reportou seis sangramentos®, apenas um dos pacientes
estava em uso de aspirina. No estudo que reportou dois

Riscado et al. J Vasc Bras. 2021;20:€20210113. https://doi.org/10.1590/1677-5449.210113

sangramentos®!, apenas um paciente estava em uso de
aspirina e apresentou um sangramento classificado
como menor pelo ensaio TIMI*® devido a anemia
preexistente, requerendo transfuso. Ja no estudo de
De Servi et al.?%, ndo foi mencionado se os pacientes
que apresentaram sangramentos estavam ou ndo em
uso de aspirina, sendo que a decisdo de descontinuar
o medicamento ficou a critério do cirurgido.

Quanto aos eventos cardiacos adversos, houve
apenas um caso de TS nos 195 pacientes submetidos
a ponte de tirofiban e nenhuma morte. Apesar de
De Servi et al.?® ndo terem demonstrado efeito
estatisticamente significativo na redugdo de eventos
cardiacos adversos maiores, nesse artigo, os pacientes
submetidos a ponte de tirofiban apresentaram dois
IM contra 12 IM do grupo controle, bem como zero
TS contra trés TS do grupo controle. Também houve
seis mortes no grupo controle do estudo, enquanto
ndo houve nenhuma morte no grupo submetido a
ponte. Algumas limitagdes podem ter afetado os
resultados desse artigo, tendo em vista que ndo houve
randomizag¢do dos pacientes e o tratamento dependeu
da disposicao dos cirurgides e dos hospitais nos
quais os pacientes foram tratados em aceitar ou nao
a terapia com ponte de tirofiban e suspender apenas
o clopidogrel ou clopidogrel e aspirina.

No estudo de Marcos et al.?®, apesar do tempo
relativamente curto entre a colocacdo do stent e
o procedimento cirurgico, cerca de 2 a 6 meses,
nenhum evento cardiaco adverso maior foi reportado.
Ja Savonitto et al.*! demonstraram a eficacia da ponte
de tirofiban, pois nenhum dos pacientes apresentaram
evento cardiaco isquémico no periodo perioperatorio.
Xia et al.** também demonstraram de forma positiva
a eficacia da ponte de tirofiban, tendo em vista que
ndo houve eventos cardiacos isquémicos. Apesar de
Polito et al.’® relatarem um caso de TS, destaca-se
que a ponte de tirofiban preveniu um evento fatal de
trombose, haja vista que foi realizada angioplastia
e nao houve morte, reinfarto ou quaisquer eventos
cardiovasculares no seguimento de 21,6+15,6 meses.

Quanto a ocorréncia de eventos hemorragicos ou
sangramentos, Marcos et al.?® relataram seis eventos
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hemorragicos, sendo que dois ocorreram apos o
reinicio do clopidogrel e da aspirina e a severidade
do sangramento ndo foi considerada alta na maioria
dos pacientes. Ja De Servi et al.?® reportaram que a
ponte de tirofiban reduziu de forma estatisticamente
significativa os sangramentos intra-hospitalares,
considerando que os pacientes foram submetidos a
cirurgias de alto risco de sangramento. Ademais, as
baixas taxas de morte, IM, TS e AVC foram atingidas
sem aumento do risco de sangramento nesses pacientes.

Apesar de Savonitto et al.’' reportarem dois eventos de
sangramento, estes nao excederam o que ¢ comumente
aceito para os tipos de cirurgias as quais os pacientes
foram submetidos: o paciente que apresentou um
evento classificado como sangramento menor pelo
ensaio TIMI*® havia sido submetido a uma cirurgia
de bexiga endoscopica e possuia anemia preexistente;
Jjé o paciente que apresentou um evento classificado
como sangramento maior havia sido submetido a uma
hemicolectomia e apresentou proctorragia no sétimo
dia do pos-operatorio, apds retomar o clopidogrel.

Xia et al.>* demonstrou a seguranga da terapia com
ponte de tirofiban no periodo perioperatorio e no
seguimento de 3 meses, nos quais ndo foi reportado
nenhum evento hemorragico ou sangramento.
Em Polito et al.*, também foi demonstrada a seguranga
da terapia, tendo em vista que ndo houve nenhum
evento hemorragico ou sangramento, apenas trés
casos de anemia ndo complicada.

E valido ressaltar que cada estudo apresentou um
tempo diferente de seguimento dos pacientes apos
a cirurgia e infusdo de tirofiban. Enquanto alguns
estudos fizeram o acompanhamento por 1 més, outros
fizeram por 3 até 21 meses ou apenas realizaram
seguimento intra-hospitalar até a alta do paciente.
Desse modo, os periodos dos desfechos avaliados
foram razoavelmente diferentes entre os estudos, o
que pode ter afetado os resultados.

Além disso, ainda que o desfecho secundario tenha
sido positivo na maioria dos estudos e que todos
os pacientes incluidos tenham sido classificados
como de alto risco de sangramento, o calculo desse
indice é complexo e deve incluir ndo apenas o risco
intrinseco da cirurgia, mas também o risco individual
do paciente, o que nao foi claramente detalhado nos
estudos abordados. Desse modo, caso o calculo do
risco nao tenha sido realizado de modo seguro e com
abordagem multiprofissional, a ndo interferéncia da
ponte de tirofiban no risco de sangramentos e eventos
hemorragicos pode ter sido superestimada.

Ademais, ¢ importante considerar esses resultados
de forma cautelosa, tendo em vista que os resultados
favoraveis podem ter ocorrido por outros fatores, como
uso de betabloqueadores e estatinas no perioperatorio,

Eficacia e seguranga da ponte de tirofiban

além do pequeno numero de pacientes tratados. Outro
fator possivel para os desfechos favoraveis ¢ que o
protocolo ponte de tirofiban esta relacionado com
um acompanhamento mais minucioso do paciente
no perioperatério, uma vez que a infusdo se inicia
entre 3 a 4 dias antes da cirurgia, sendo descontinuada
apenas 4 horas antes do procedimento. Desse modo, o
maior tempo de hospitalizagdo e monitoramento pode
estar relacionado as menores taxas de ocorréncia de
sangramentos, apesar de dados da literatura sugerirem
que a infuséo de tirofiban realmente ndo interfere no
risco de sangramento na cirurgia®.

Deve-se destacar que esta revisdo apresenta
limitagdes. Uma delas ¢ o fato de que a maioria dos
dados foram extraidos de estudos retrospectivos. Outra
limitagdo ¢ representada pelas diferentes definigdes
de eventos isquémicos e hemorragicos adotadas
por cada estudo. Os resultados também podem ser
afetados devido a heterogeneidade de populacdes, dos
diferentes protocolos utilizados e dos desenhos de
estudo, sendo que, em relacdo aos pacientes, diversas
caracteristicas ndo foram relatadas em todos os artigos
avaliados, limitando nossa analise.

Outrossim, no estudo controlado®® houve mais
pacientes com HAS no grupo controle, o que pode
ter contribuido para o maior nimero de eventos
adversos nesse grupo em comparacao aos pacientes
submetidos a ponte de tirofiban, tendo em vista que
essa comorbidade ¢ um dos principais fatores de risco
para eventos cardiovasculares. Dados longitudinais
obtidos do Framingham Heart Study indicaram que
portadores de HAS possuem um aumento maior que
duas vezes no risco relativo de doencga cardiovascular
em comparagdo com normotensos*'.

A variabilidade também advém dos diferentes
intervalos de tempo entre a ICP e a cirurgia, que ¢ um
importante preditor de eventos cardiacos isquémicos*.
Outras diferengas observadas sdo o momento de
inicio da infusdo de tirofiban, a quantidade infundida
e o momento de retomada do inibidor de P2Y12 e
de AAS, que também podem estar relacionados a
ocorréncia ou ndo de eventos cardiacos isquémicos
¢ hemorragicos.

Ainda que existam limitacdes relacionadas a falta
de ensaios clinicos randomizados, o uso de inibidores
de glicoproteina IIb/Il1a no perioperatorio de pacientes
com alto risco de TS e alto risco de sangramento ¢
recomendado por diretrizes e por especialistas'®20424,
Portanto, acreditamos que este estudo acrescente
informacgdes uteis a literatura atual. Deve-se ressaltar
ainda que estudos randomizados e controlados que
testem a seguranca e eficdcia da ponte de tirofiban
em oposicao a descontinuagdo do tienopiridinico
com ou sem descontinuagdo de AAS, sem outras
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estratégias associadas a interrupg¢do da terapia, sdo
pouco provaveis de serem executados, tendo em vista
o elevado nimero de eventos adversos e mortes no
grupo controle do estudo avaliado.

CONCLUSAO

Pacientes submetidos a cirurgia nos primeiros
12 meses ap6s implante de stent possuem maior risco
de eventos tromboticos, indicando a necessidade
de rever a conduta perioperatoria de suspensdo de
medicamentos antiplaquetarios. Nos casos dos pacientes
com alto risco de TS e de eventos hemorragicos, a
ponte de tirofiban parece ser uma estratégia eficaz e
segura para o manejo da medicagao no perioperatorio,
tendo em vista a redugdo na chance de ocorréncia de
eventos isquémicos adversos sem aumento da chance
de ocorréncia de eventos hemorragicos. No entanto,
sd0 necessarias evidéncias mais robustas. Ademais,
a abordagem multiprofissional desses pacientes deve
ser sempre preconizada.
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