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Antiplatelet therapy de-escalation in a patient after percutaneous coronary intervention with a high risk

of bleeding

Kassymova A.A.", Mansurova J.A.', Karazhanova L.K.", Chinybayeva A. A2

According to recommendations of ESC 2020-year, de-escalation of therapy with
a P2Y,, receptor inhibitor (transition from prasugrel or ticagrelor to clopidogrel)
It can be considered as an alternative strategy of dual antiplatelet therapy (DAPT)
for patients with acute coronary syndrome (ACS) who are unsuitable for the use
of a strong platelet inhibitor.

De-escalation can be performed based on an individual clinical evaluation under
the supervision of platelet function testing or CYP2C19 genotyping, depending on
the patient’s risk profile and the availability of appropriate diagnostic methods. The
optimal dosage of strong P2Y, receptor inhibitors, such as ticagrelor or prasugrel is
not entirely clear and is especially difficult to define for patients of Asian nationality.
The article describes a clinical case of antiplatelet therapy de-escalation,
particularly a dose reduction of the potent P2Y;, receptor inhibitor ticagrelor in
a patient after percutaneous coronary intervention (PCl) with a high risk of bleeding
based on platelet function determination and genetic testing. A 47-year-old patient
of Kazakh nationality was hospitalized with gastrointestinal bleeding.

Given bleeding type 3 by BARC (Bleeding Academic Research Consortium)
associated with DAPT, it was decided to apply a strategy to de-escalate antiplatelet
therapy under the control of platelet function testing (PFT) and genetic testing.
In this case, replacement of ticagrelor with the weak P2Y;, receptor inhibitor
clopidogrel was not possible as the patient appeared to be a carrier of the
CYP2C19*2 polymorphism contributing to loss of function of the cytochrome
P-450(CYP) enzyme.

Keywords: de-escalation, acute coronary syndrome, percutaneous coronary
intervention, P2Y,, receptor inhibitor, residual platelet reactivity, CYP2C19 polymor-
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[eackanauus aHTUarperaHTHoO Tepanum y nauMeHTa nocsie YpeckoXXHoro KOpoOHapPHOro
BMeLUaTesNbCTBA C BbICOKMM PUCKOM KPOBOTEYEHUS

KacbimoBa A.A.", MaHcypoBa X. A.", Kapaxarosa J1.K.", YnHbiBaesa A. A.2

CornacHo pekomeHaaumsm EOK 2020, neackanaups Tepaniv uHrnémutopamu P2Y;,-
peLenTopoB (nNepexog, C Npacyrpena uan Tukarpenopa Ha Knonuaorpen) MoxeT
paccmaTpuBaThCs Kak anbTepHaTUBHAs CTpaTernst 4BOMHON aHTUTPOMOOLMTapHOI
Tepanuu (JATT) y nauMeHToB C OCTPbIM KOPOHAPHbIM cuHApomom (OKC), koTopbiM
NPOTMBOMNOKa3aHbl UHMMBUTOPbLI TPOMBOLMTOB C Bonee BbIpaxXeHHLIM 3hdEKTOM.
[Leackanauns MOXeT OblTb BbINONHEHA HA OCHOBE WHAMBUAYaNbHOW OLEHKU
TpomboumuTapHoi GyHKUMKM unm reHoTunuposaHus CYP2C19, B 3aBucMMOCTH OT
npoduns pucka nauyeHTa 1 Hann4ms COOTBETCTBYIOLMX METOL0B ANArHOCTUKM.
OnTumanbHasi A03VPOBKa CUIbHbIX MHIMOUTOPOB P2Y;,-peLenTopoB, Takux Kak Tv-
Karpenop unm npacyrpen, He COBCEM sicHa M 0COBEHHO TPYAHO OnpeaensieTcs aas
naLveHTOB a3naTCcKoi NPUHAANEXHOCTH.

B cTtatbe onncaH KAMHUYECKUIA CRyyai Aeackanaunm aHTuarperaHTHoM Tepanum,
B 4aCTHOCTW CHUXEHWE 103kl CUNbHOAECTBYIOLLEro Hrmbutopa P2Y;,-peLientopos
TMKarpenopa y naumeHTa nocne YpeckoXHOro KOPoHapHoro BMelatenscraa (YKB)
C BbICOKMM PUCKOM KPOBOTEYEHUSI HA OCHOBAHUM OLIEHKU TPOMBOLMTAPHON (YHK-
LMW 1 FEHETUYECKOrO TECTUPOBAHWS. BONBHON Ka3axCKON HALMOHANLHOCTK, 47 neT,
rocnUTanN3npOoBaH C Xenyao4HO-KULLIEYHbIM KPOBOTEYEHNEM.

YuutbiBasi kpoBoTeueHne BARC 3 (Bleeding Academic Research Consortium),
cBsizaHHoe ¢ JATT, 6bi10 NPUHSTO peLUeHrne NPUMEHUTb CTPaTeruio feackanaLmum
aHTMarperaHTHol Tepanum nog, KOHTPONEM TPOMBOLIMTAPHON GYHKLMN U reHeTy-
4ECKOro TeCTUPOBaHMS.

B naHHOM cnyyae 3ameHa Tukarpenopa Ha cnabblii Hrnbutop P2Y;,-peLientopos
knonupgorpen 6bina HEBO3MOXHA, Tak Kak MaLMeHT oKasancs HoCUTenem noau-
mopdurama CYP2C19*2, cnocobeTylowwero notepe GyHKUMM hepmeHTa LmTo-
xpoma P-450.

KnioueBble cnoBa: geackanauus, OCTPbI KOPOHAPHBIA CUHAPOM, YPECKOXHOE
KOPOHapHOE BMeLLATeNbCTBO, MHrMbuTop peuentopa P2Y;,, ocTaTto4yHas peakTmBs-
HOCTb TpOMBOLMTOB, Nonrmopduam CYP2C19.
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* V¥V mammenToB nocie YKB mpu OKC ¢ BeicOKUM
PUCKOM KPOBOTEYEHUSI PEKOMEHIYeTCs MedCcKa-
Jranmsi THruouTopoB P2Y ,-penienTopoB (repexon
C TUKarpejaopa Ha KJIOMUAOrpesT) MOoA KOHTPOJIEM
TpOMOOTIIMTAPHOW (DYHKIIMU W TEHOTUITMPOBAHUSI.

[MTaumeHTt okazayicgd "MemIEHHBIM METa00JIM3aTO-
pOM Kionuuporpens”’, 1 3aMEHUTh TUKarpesop Ha
KJIOMUIOIPE] HE IPEeACTaBIsSIOCh BO3MOXKHbBIM.

KnuHuyeckuii cinyyaii 1eMOHCTPUPYET HETpPaaU-
noHHbIN monxon K JATT, mpuMeHeHue neacKa-
JIALIMK C YMEHBIIIEHHOM 10301 TuKarpenopa (60 mr
2 pa3a B CYyTKH)

Fundamental aspects of coronary complication pre-
vention in patients with after PCI in ACS include DAPT
with aspirin and platelet P2Y,, receptor inhibitor [1].
With existing advanced generation of drug-eluting stents
and increased use of potent P2Y|, receptor inhibitors,
thrombotic events have dramatically decreased and the
prevention of hemorrhagic complications has become
the primary goal. The emphasis on reducing bleeding
also arose due to an ever-increasing understanding of its
prognostic consequences, including mortality [2]. This
led to the concept of adapting DAPT by "de-escalating”
P2Y,, receptor inhibitors as a bleeding reduction strategy
in patients when the risk of thrombosis is reduced but the
risk of bleeding persists [3, 4].

Two different approaches are recommended in de-
escalation strategies, according to a recent consensus
expert report: with PFTs and on a genetic basis [5]. Espe-
cially may be justified for Asians having a different risk
profile for both ischemia and bleeding compared with
the Caucasoid population [6]. A different genetic profile
as well as a higher prevalence of cytochrome P450 loss-
of-function alleles CYP2C19*2 and *3 are associated with
the highest incidence of high platelet reactivity [7].

However, the pharmacodynamic and pharmacokinetic
response to potent P2Y,, receptor inhibitors differs
in Asians from those of the Caucasian race. Exposure
to the active metabolizer ticagrelor was higher in patients
from China, Japan, and Korea (~30%) compared with
Europeans even after adjustment for body weight [8].
Compared with clopidogrel, the standard dose of tica-
grelor in the PHILO and TICAKOREA trials was asso-
ciated with an increased risk of adverse outcomes, in-
cluding massive bleeding, cardiovascular death, MI, or
stroke [9].

To date, no comparative pharmacodynamic data
on dose reduction strategies for potent P2Y}, inhibitors
is available. In the HOPE-TAILOR trial in Korean
ACS patients, a de-escalation strategy with half the
dose of ticagrelor (45 mg) compared with the standard

* At high risk of bleeding, de-escalation of P2Y, re-
ceptor inhibitors (switch from ticagrelor to clopido-
grel) under PFT and genotyping control is recom-
mended.

The patient turned out to be a "slow metabolizer
of clopidogrel”, and it was not possible to replace
ticagrelor with clopidogrel.

The clinical case demonstrates an unconventional
approach to DATT, the use of de-escalation with
a reduced dose of ticagrelor (60 mg 2 times a day).

dose significantly increased the frequency of optimal
platelet reactivity, and patients had no serious bleeding
and ischemic complications were rare after 9 months
of follow-up [10].

Clinical case

A 47-year-old patient of Kazakh nationality was hos-
pitalized with gastrointestinal bleeding.

Complaints at admission: weakness, stabbing pains
in the heart region, vomiting "coffee grounds", dark-colo-
red stools (melena).

Deterioration during the day — repeated vomiting
of coffee grounds, weakness, black stools.

From anamnesis: Two months ago, he had a myocar-
dial infarction with ST-segment elevation of the lower wall
of the left ventricle. An emergency PCI was performed
with stenting of the right coronary arteries with two
drug-cluting stents. On a DAPT scale of 3 points, long-
term DAPT was shown. According to the European
Association for Cardiothoracic Surgery (ESC) 2018 gui-
delines for myocardial revascularization, the patient
received DAPT with ticagrelor 90 mg twice daily in com-
bination with aspirin 100 mg and for gastroprotective
therapy pantoprazole 40 mg 1 time a day [11]. A patient
had gastrointestinal bleeding (GIB) 2 months after the
start of DATT.

Arterial hypertension (AH) for 10 years. With a maxi-
mum lift up to 160/100 mm Hg. Heredity is burdened
by hypertension. Bad habits: smokes for 10 years.

Laboratory sampling: troponin I — 0,1 ng/ml (up
to 0,3 ng/ml); Complete blood count: HCT — 30%; leu-
kocytes — 8,1/1; PLT — 162,0/1; erythrocytes — 2,8/1;
HGB — 88 g/1.

Biochemistry: total protein — 66,6 g/, urea — 4,9 mmol/1,
creatinine — 93,0 umol/1, glucose — 5,3 mmol/l, ALT —
0,06, AST — 0,10, total bilirubin — 15,06 mmol/l, direct
bilirubin — 3,76, amylase — 16,0.

GFR based on Cockroft-Gault Formula equals to 94,1
ml/min/1,73 m?.

Coagulogram: INR — 1,1; PTI — 89%; PT — 11,5;
APTT — 25 sec; fibrinogen — 3,6 g/1.
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Fig. 1. Aggregatogram with 10,0 ug/ml ADP. Residual platelet reactivity against a standard dose of ticagrelor (the analysis was performed during bleeding).
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Fig. 2. The result of PCR analysis in the study of a DNA sample, heterozygous substitution in the CYP2C19*2(G681A)-G/A gene and the normal genotype for

the CYP2C19*3(Trp212Ter)-G/G allele.

Echocardiography data: the walls of the AO, the cusps
of the AoC, MV are sealed. The cavities of the heart
are not dilated. The contractility of the myocardium
of the left ventricle is satisfactory (EF 52%). Hypokinesis
of the inferior LV wall. Hypertrophy of IVS, PWLV.
Diastolic dysfunction of LV.

On the electrocardiogram: Sinus rhythm with a heart
rate of 88 bpm. Electrical axis of the heart (EAH) is de-
flected to the left. Cicatricial fields on the lower wall
of the left ventricle. Signs of LV hypertrophy.

According to fibrogastroduodenoscopy: hernia of the
esophageal opening of the diaphragm 1 st. Reflux eso-
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Fig. 3. Aggregatogram with 10,0 pg/ml ADP. Residual platelet reactivity on the background of reduced dose of ticagrelor (the analysis was performed on day 3 after

ticagrelor dose reduction).

phagitis 1 st. Signs of mild atrophy of the gastric mucosa
(C2). Gastric ulcer with bleeding, Forrest 1.

Clinical diagnosis: peptic ulcer of the stomach. For-
rest 1.

Complication: posthemorrhagic anemia of moderate
severity.

Accompanying: ischaemic heart disease. Single-vessel
lesion of the coronary bed. Transferred myocardial
infarction (myocardial infarction of the lower wall of the
left ventricle). Chronic heart failure I, FC 2 according
to NYHA with preserved ejection fraction. Arterial
hypertension of the 2nd degree, risk 4.

The patient received conservative treatment for
gastrointestinal bleeding. Hemostatic therapy stopped the
bleeding.

Given bleeding 3 type from BARC (Bleeding Aca-
demic Research Consortium) associated with DAPT, it
was decided to apply a strategy to de-escalate antiplatelet
therapy under the control of PFTs and genetic testing.

Given the bleeding in the background of DAPT,
platelet function was tested using the AggRAM Helena
Biosciences Europe Aggregometer in response to stimu-
lation with 10,0 ug/mL adenosine-5'-diphosphate (ADP).

The maximum percentage of residual platelet reacti-
vity (RPR) was 6,1% and the area under the AUC curve
was 0,16 (Fig. 1) corresponding to strong platelet inhi-
bition by antiaggregant.

Pharmacogenetic testing revealed heterozygous
carriage of the CYP2C19*2(G681A)-G/A allele and
a normal genotype for the CYP2C19*3(Trp212Ter)-G/G
allele (Fig. 2).

Given that the patient is a "slow clopidogrel metabo-
lizer", replacement of ticagrelor with clopidogrel was
not feasible. Therefore, ticagrelor was de-escalated from
90 mg 2 times a day to a reduced dose of 60 mg 2 times
a day under ORT control. During bleeding, DAT was
interrupted for three days. To prevent stent thrombosis,
platelet aggregation analysis was performed. Taking into
account positive dynamics, the absence of hemorrhagic
phenomena, antiplatelet therapy was resumed on the
fourth day with a reduced dose of ticagrelor 60 mg 2 times
a day.

Thus, the reduced dose of the potent P2Y,, inhibitor
ticagrelor 60 mg 2 times a day resulted in optimal sup-
pression of platelet activity: the maximum percentage
of platelet aggregation — 37,8% and the area under the
AUC curve — 3,9 (Fig. 3).

The patient was discharged in a satisfactory condition
and prescribed to take ticagrelor (60 mg twice a day) and
for gastroprotective therapy pantoprazole (40 mg 1 time
per day). As a result, there was no recurrence of bleeding
and no ischemic events.

Discussion

According to the 2020 ESC Guidelines, DAPT of ASA
and next-generation P2Y,, inhibitors prasugrel/ticagrelor
are recommended after PCI in patients with ACS taking
into account their higher efficacy [12].

When the risk of bleeding is high, de-escalation
of P2Y,-inhibitory therapy (switching from the potent
P2Y,, inhibitor prasugrel/ticagrelor to clopidogrel) under
control of platelet function and genotyping for carrier
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CYP2C19 polymorphisms is recommended as an alter-
native DAPT strategy [5, 12].

A lot of tests are used to analyze platelet function, but
we still cannot control the effectiveness of antiplatelet
therapy. The most difficult problem is the lack of corre-
lation between the results of available tests due to the
use of different protocols and aggregation inducers [13].
Optical aggregometry is still considered the "gold stan-
dard" for determining platelet function and remains the
most common test, based on the turbidimetric method
developed by G. Born in the 1960s [14]. In testing platelet
function, an ADP inducer of 10,0 mcg/ml was used, since
previously the parameters of platelet aggregation tests were
standardized in the laboratory, and reference intervals with
5,0 mcg/ml, 10,0 mcg/ml of ADP were established [15].
In the studies, statistically significant results were obtained
with the above concentration of ADP [16].

However, pharmacogenetic testing demonstrated
that the patient had a heterozygous carrier of the
CYP2C19*2(G681A)-G/A polymorphism associated
with clopidogrel resistance. A number of studies evaluating
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