
Abstract:

Coronary artery disease (CAD) is one of the leading

causes of death in our patient population. In the era of

cardiovascular intervention, Percutaneous coronary

intervention (PCI) is one of the most important modalities

in treating these group of patients.  Several CAD risks

factors and co-morbid conditions are key responsible

factor of procedural success. High bleeding risk (HBR)

patients undergoing PCI is not an uncommon

phenomenon. Incidences and prevalence of HBR patients

with CAD and their management by PCI is not well

addressed in our literature.  PCI in HBR patients carries

potential risk of intracranial hemorrhage (ICH) and life-

threatening bleeding. Therefore, careful pre-PCI

assessment of possible risk or threats of post-PCI

complications in patients with HBR are deem necessitate

to understand. We recommend forming multicenter

common consensus and to form a guideline in treating

HBR patient by PCI. Thus, to reduce post procedural

complication and subsequent improvement of mortality

and morbidity in HBR patients undergoing PCI in both ST

segment elevated myocardial infarction (STEMI) and as

well as non-STEMI.
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High Bleeding Risk (HBR) patients Percutaneous Coronary

Intervention-a Challenge to Deal with
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Percutaneous Coronary intervention (PCI) is an important
and popular treating modality in patients with CAD in the
settings of ST segment elevated myocardial infarction
(STEMI) and non-(STEMI). With the available facilities and
advent of interventional procedures, enrichment of well
experienced interventionist, PCI in Bangladesh, has
reached its level high in national and international arena
of interventional cardiology. Patients with acute STEMI are
posing potential risk of sudden cardiac arrest and death.
Primary PCI is a lifesaving modality in treating acute STEMI
patients by primary PCI within 6hrs of MI and provides
better myocardial salvages.1 Many of the big city and district
level hospital has cardiac Cath lab, where Primary PCI
can be offered. Thus, these subsets of patient are
preventing from the major adverse cardiac events like LVF,
death, cardiac arrhythmia, and recurrent hospitalization.

Over two and half decades, since our journey towards
cardiovascular intervention, many of the centers providing
state of the art ACC/AHA and ESC guideline
recommended therapy by PCI, in treating STEMI patients
and patients with CAD.2-3 Post PCI stent thrombosis and
ischemic stroke and bleeding has not been well
addressed or not well known in our patient perspective.
Exact data on post PCI bleeding in our population,
especially in High bleeding risk (HBR) is not available in
the literature.

Patients with high bleeding risk (HBR) are in potential
threat to successful PCI and complications.  Possible
untoward effects with Intra-cranial hemorrhage (ICH) or
bleeding might complicate the post procedural survival
outcome, along with, the increase of mortality and
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morbidity. Academic consortium for HBR consensus
recommend4 major criteria are anticipated use of long
term oral anticoagulants (OAC), Severe or End stage
CKD (eGFR, <30mL/min, Anemia (Hb <11gm/dl),
Spontaneous bleeding requiring hospitalization or
transfusion in the past 6 month or anytime , if recurrent,
moderate or severe baseline thrombocytopenia
<100,000cmm3), Chronic bleeding diathesis, Liver
cirrhosis with portal HTN, Active malignancy previous
spontaneous ICH at any time, previous traumatic ICH
within past 12 month, presence of bAVM, moderate to
severe ischemic stroke within past 6 month,
nondeferrable major surgery on DAPT, recent major
surgery or major trauma within 30 day prior PCI.  Among
the Minor criteria Age>75yrs, moderate CKD (eGFR 30-
59mL/min), Hemoglobin 11-12.9g/dl), spontaneous
bleeding requiring hospitalization or transfusion within
the past 12 month not meeting the major criterion, long-
term uses of NSAIDS or Steroids, any ischemic stroke at
any time not meeting the major criterion.4

Patients with ST-elevation Myocardial infarction (STEMI)
who are undergoing primary percutaneous coronary
intervention (PCI) are at high risk of ischemic and bleeding
events, both of which strongly affect subsequent morbidity
and mortality.5-6  Therefore the selection of optimal
antithrombotic in STEMI patients after PCI may requires
careful evaluation and offsetting risk of ischemia and
bleeding .7 Usually, highest rate of ischemic events
occurs in first few days or weeks after STEMI, a less
potent antiplatelet regimen could offer a favorable balance
of ischemic protection versus bleeding avoidance.8-9

Therefore, Identification and managements of patients
at high bleeding risk undergoing PCI are of major
concern. The academic research consortium for high
bleeding risk (ARC-HBR) developed a consensus
definition of high bleeding risk. The proposed ARC-HBR
consensus definition of HBR in clinical trials evaluating
the safety and effectiveness of drugs and devices for
patient undergoing percutaneous coronary intervention
(PCI).4

High bleeding Risk (HBR) is defined as a bleeding
academic consortium (BARC) 3 or 5 bleeding risk of
>4% at 1 year or a risk of an intracranial hemorrhage
(ICH) of >1% at 1 year. Thus, a major criterion for ARC-
HBR is defined as any criterion, that in isolation is
considered to confer a BARC 3 or 5 bleeding risk of >4%
at 1 year or any criterion considered to be associated
with a risk of ICH of >1% at 1 year. A minor criterion is
defined as any criterion that in isolation is considered to
confer increased bleeding risk, with BARC 3 or 5 bleeding

rate of <4% at 1 year. The cut-off value of 4% for BARC 3
or 5 bleeding was based on consensus of the
participants taking into account that 1 year major bleeding
rates in  trials of DAPT use after PCI which largely
excluded patients at HBR, were <3% and that in DES trial
enrolling patients at HBR , 1 year BARC 3 to 5 bleeding
rates were 7.2% in LEADERS FREE trial10 and 4.2% in
ZEUS-HBR11 despite 1 moth uses of DAPT after PCI and
in SENIOR trial12 was 3.5% in which age >75 were only
inclusion criteria. The 2017 ESC guideline focused
update on DAPT in coronary artery disease (CAD)
recommended (class IIb level of evidence A) that uses of
scores PRCISE-DAPT (predicting bleeding complications
in patients undergoing stent implantation and
subsequent dual antiplatelet therapy) and DAPT scores
may be considered to guide antiplatelet therapy after
PCI.13

In our patient perspective, it is not well known about exact
number of HBR patients undergoing PCI. Almost 30% of
the PCI of all-comers who participated in BIO-RESORT
trial were in HBR. They also have an increased risk of
ischemic events and thus represents a population with
an overall high risk of adverse clinical outcome.14 Many
PCI patients might have an increased bleeding risk, but
exact proportion depends on HBR criteria, and many be
higher in patients with acute coronary syndrome.15

The evolution of percutaneous coronary intervention (PCI)
over the last several decades has facilitated treatment
for extremely complex patients. Ischemic events after
coronary stenting declined over the years with the advent
of newer drug eluting thin struts stents. DAPT plays a
very important role in preventing post PCI stent
thrombosis and In-stent restenosis. Uses of DAPT types
and duration is important in this subset of HBR patient
with both STEMI and non-STEMI.  However, prolong uses
of DAPT to have stronger and longer inhibition of platelets,
the coincident of bleeding complication is increased
specially in patient with HBR.  To reduce this complication,
optimal patient identification is required before
pharmacological and interventional approach. In the early,
uses of first-generation DES, DAPT recommended for 3-
6 months.16-18 Later, DAPT extended to 12 months due
to possibility of stent thrombosis (ST).19 Randomized
trials comparing DES and BMS with DAPT of 1 month in
patients perceived to be increased bleeding risk showed
superior safety and efficacy with DES.10-12  The European
Antiplatelet Therapy Guide paved the way for one-month
DAPT in patients with stable coronary artery disease and
HBR ; and 6 months for ACS (class IIb and II c
recommendation).13 Similarly, the 2016 American
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College of Cardiology/ American Heart Association (ACC
/ AHA) Recommendations consider it reasonable to
discontinue DAPT after 6 months for patients with ACS
after PCI and HBR (Class IIb recommendation, C-LD
level of evidence).20-22

Most patients after PCI treated with DES that elute an
antiproliferative drug from the polymer coating. Life-long
presence of durable polymers may induce vessel wall
inflammation, delaying arterial healing with subsequent
stent thrombosis or MI.23 To overcome this thin-strut
biodegradable polymer DES.  Although guideline
recommended contemporary uses of DES over first-
generation DES and BMS in patients going PCI.24 meta-
analysis of clinical trials showed no unequivocal benefit
of BP-DES over DP-DES, but there might be advantage
of BP-DES in high-risk patients.25 Patients with High
bleeding risk who undergo percutaneous coronary
intervention also have increased risk of ischemic events
and represents an overall high-risk population. In clinical
practice, a substantial proportion of PCI patients are at
HBR.26-27

The absolute risk of ischemic events was highest in early
after the PCI, then it exponentially decayed overtime. Thus,
it emphasized that the uses of most potent antiplatelet
may have greatest utility in improving prognosis. On the
other hand, absolute rate of bleeding was high in early
after PCI, more potent agent may harm at this time.
Literature has documented that procedural and post
procedural uses of Bivalirudin rather than unfractionated
heparin and GP Inhibitor may results in greater risk for
ST but less bleeding. These offsetting risk can be avoided
by routine uses of bivalirudin infusion at 1.75mg/kg/h for
3-to-4-hour post PCI, which may eliminate excess acute
risk of ST without increasing bleeding.28,13 Intensification
of P2Y12-receptor inhibition by uses of intravenous
cangrelor compared with clopidogrel during the PCI
procedure and first 2 to 4 hour thereafter favorably reduces
the acute and 48-hours rate of MI and stent thrombosis
without affecting increasing major bleeding.29

Although the uses of prasugrel rather than the clopidogrel
in patients with acute coronary syndrome was highly
effective in reducing adverse ischemic events early after
PCI, the excessive bleeding complication with irreversible
agents offset much of its benefit.30 In the PLATO (Platelet
inhibition and patients’ outcome) trial, both STEMI and
Non-STEMI patients were treated with Aspirin plus
Ticagrelor rather than Aspirin with Clopidogrel,
experienced a 1-year reduction of stent thrombosis, MI,
cardiac mortality and noncardiac mortality, despite a
modest increase in non-CABG related major bleeding.22

In the HORIZON AMI trial, in patients with STEMI treated
with primary PCI on a background of aspirin and
clopidogrel for 1 year, the risk for adverse ischemic and
bleeding events was highest after the procedure and
declined overtime.31-32

Coronary stenting in patients who need long-term oral
anticoagulant (OAC), poses potential challenges
regarding the best antithrombotic strategy. Coronary
stenting requires an initial period of DAPT with aspirin
and P2Y12 inhibitor to prevent stent thrombosis.33,13 Yet
high risk patient with atrial fibrillation needs OAC to
mitigate the risk of stroke or systemic embolism, further
amplifying the bleeding risk of DAPT.34 In fact, called
Triple antithrombotic therapy, has been associated with
to a greater risk of major bleeding.35 undergoing coronary
intervention is at higher bleeding risk due to the
concomitant need for oral anticoagulant and antiplatelet
therapy. RE-DUAL PCI trial demonstrated better safety
with dual antithrombotic therapy (Dabigatran and
Clopidogrel) compared to triple antithrombotic therapy
(warfarin, Clopidogrel or Ticagrelor and aspirin).36

Therefore, optimum balance of ischemia suppression
and implementation of bleeding avoidance strategies
also essential, especially in the acute and sub-acute
phase of primary PCI. Several risk stratification systems
(score) have emerged in HBR patients with increasing
data and information on the adverse impact of
hemorrhagic incidents on post PCI outcomes. Among
them, CRUSADE score, ACTION score, ACUITY /
HORIZON MI score and HORIZON-MI score are
mentionable. 37 In the PORECISE-DAPT study showed
prolong DAPT >6 months post PCI in HBR patients
increased bleeding without reducing ischemic events.38

PLATO-a study of platelet inhibition and patient outcome-
Ticagrelor associated with 20% higher risk of non-cardiac
bleeding and 30% higher incidence of ICH compared
with clopidogrel.39 I TIMI TRITON-8 prasugrel is
associated with 30% higher incidence of major bleeding
in patients >75yrs age, with a history of stroke or weight
<60kg.40 Combination of aspirin and clopidogrel or
ticagrelor for 6 months after PCI is recommended in ESC
guideline for patients with HBR (class IIa, level of
evidence B, in the year 2016, ACC/AHA
recommendations, use of ticagrelor instead of
clopidogrel in this case is class IIa level of evidence
B-R.22

Since, the journey of PCI to manage both STEMI and
non-STEMI patients begun two and half decade ago,
interventional cardiology reaches its level high in national
and international arena in treating STEMI, non-0STEMI,
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CTO lesion, Complex PCI, LM Bifurcation PCI, Retrograde
CTO PCI- both ipsi-lateral and contralateral approach.
Many of the Center doing round the clock PCI for STEMI.
In pandemic, pharmaco-invasive therapy replaces
primary PCI, since, in our country covid dedicated Cath
lab not available.41 Treating HBR patient especially post-
CABG with background end stage renal disease with or
without hemodialysis are presenting with more complex,
calcified disease, which are in potential high risk of post
PCI bleeding. Treating AF with CAD or patient of post AVR
or MVR CAD also in high risk of bleeding due to OAC, is
not uncommon in our routine interventional procedure.

To avoid post procedural bleeding or intracranial
hemorrhage, in these subsets of population, needs to
address well before proceeding to PCI. It is mandatory,
to examine HBR patients by careful history taking,
assessment of potential threat and preparedness to deal
the complication prior to proceed to PCI.  Potential risk of
ICH or life-threatening bleeding might jeopardize the
success of PCI.

In the literature, exact percentage of Bangladeshi patient
with HBR going for PCI is not well addressed or known.
Therefore, we recommend forming a common
consensus to develop a national guideline through
cardiovascular and interventional society, if possible, to
categorize Bangladeshi HBR patients prior PCI. Also,
need randomized multicenter comparative study to
assess better survival outcome with reduction of major
adverse cardiac events after PCI in this subset of
Bangladeshi patients. No doubt, this will help to take
care of HBR patient in a safer way to intervene when
needed without any potential life-threatening
complication. Also, need to set the DAPT protocol with or
without OAC with possible shorter duration, thus, to avoid
ICH or bleeding after PCI.
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