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

Kassymova A. A.1, Mansurova J. A.1, Karazhanova L. K.1, Chinybayeva A. A.2

Деэскалация антиагрегантной терапии у пациента после чрескожного коронарного 
вмешательства с высоким риском кровотечения

Касымова А. А.1, Мансурова Ж. А.1, Каражанова Л. К.1, Чиныбаева А. А.2

According to recommendations of ESC 2020-year, de-escalation of therapy with 
a P2Y12 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 P2Y12 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 P2Y12 receptor inhibitor ticagrelor in 
a patient after percutaneous coronary intervention (PCI) 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 P2Y12 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. 
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Согласно рекомендациям ЕОК 2020, деэскалация терапии ингибиторами P2Y12-
рецепторов (переход с прасугрела или тикагрелора на клопидогрел) может 
рассматриваться как альтернативная стратегия двойной антитромбоцитарной 
терапии (ДАТТ) у пациентов с острым коронарным синдромом (ОКС), которым 
противопоказаны ингибиторы тромбоцитов с более выраженным эффектом.
Деэскалация может быть выполнена на основе индивидуальной оценки 
тромбоцитарной функции или генотипирования CYP2C19, в зависимости от 
профиля риска пациента и наличия соответствующих методов диагностики. 
Оптимальная дозировка сильных ингибиторов P2Y12-рецепторов, таких как ти-
кагрелор или прасугрел, не совсем ясна и особенно трудно определяется для 
пациентов азиатской принадлежности.
В статье описан клинический случай деэскалации антиагрегантной терапии, 
в частности снижение дозы сильнодействующего ингибитора P2Y12-рецепторов 
тикагрелора у пациента после чрескожного коронарного вмешательства (ЧКВ) 
с высоким риском кровотечения на основании оценки тромбоцитарной функ-
ции и генетического тестирования. Больной казахской национальности, 47 лет, 
госпитализирован с желудочно-кишечным кровотечением.
Учитывая кровотечение BARC 3 (Bleeding Academic Research Consortium), 
связанное с ДАТТ, было принято решение применить стратегию деэскалации 
антиагрегантной терапии под контролем тромбоцитарной функции и генети-
ческого тестирования.
В данном случае замена тикагрелора на слабый ингибитор P2Y12-рецепторов 
клопидогрел была невозможна, так как пациент оказался носителем поли-
морфизма CYP2C19*2, способствующего потере функции фермента цито-
хрома P-450.

Ключевые  слова:  деэскалация, острый коронарный синдром, чрескожное 
коронарное вмешательство, ингибитор рецептора P2Y12, остаточная реактив-
ность тромбоцитов, полиморфизм CYP2C19.
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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 myo car-
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-eluting 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-
ko cytes  — 8,1/l; PLT  — 162,0/l; erythrocytes  — 2,8/l; 
HGB — 88 g/l.

Biochemistry: total protein — 66,6 g/l, urea — 4,9 mmol/l, 
creatinine  — 93,0 µmol/l, 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 m2.

Coagulogram: INR  — 1,1; PTI  — 89%; PТ  — 11,5; 
APTT — 25 sec; fibrinogen — 3,6 g/l.

•  У  пациентов после ЧКВ при ОКС с  высоким 
риском кровотечения рекомендуется деэска-
лация ингибиторов P2Y12-рецепторов (переход 
с тикагрелора на клопидогрел) под контролем 
тромбоцитарной функции и генотипирования. 

•  Пациент оказался "медленным метаболизато-
ром клопидогреля", и  заменить тикагрелор на 
клопидогрел не представлялось возможным.

•  Клинический случай демонстрирует нетради-
ционный подход к ДАТТ, применение де эска-
лации с уменьшенной дозой тикагрелора (60 мг 
2 раза в сутки)

•  At high risk of bleeding, de-escalation of P2Y12 re-
ceptor inhibitors (switch from ticagrelor to clo pi do-
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).

Ключевые моменты Key messages

Fundamental aspects of coronary complication pre-
vention in patients with after PCI in ACS include DAPT 
with aspirin and platelet P2Y12 receptor inhibitor [1]. 
With existing advanced generation of drug-eluting stents 
and increased use of potent P2Y12 receptor inhi bitors, 
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" 
P2Y12 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 P2Y12 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-
clu ding massive bleeding, cardiovascular death, MI, or 
stroke [9].

To date, no comparative pharmacodynamic data 
on dose reduction strategies for potent P2Y12 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 
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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-
f lected to the left. Cicatricial fields on the lower wall 
of the left ventricle. Signs of LV hypertrophy.

According to fibrogastroduodenoscopy: hernia of the 
eso phageal opening of the diaphragm 1 st. Ref lux eso-

Fig. 1. Aggregatogram with 10,0 µg/ml ADP. Residual platelet reactivity against a standard dose of ticagrelor (the analysis was performed during bleeding).

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.
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pha gitis 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 anti platelet 
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 sti mu-
lation with 10,0 µg/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 P2Y12 inhibitor 
tica grelor 60 mg 2 times a day resulted in optimal sup-
pression of platelet activity: the maximum percentage 
of  pla telet 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 P2Y12 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  P2Y12-inhibitory therapy (switching from the potent 
P2Y12 inhibitor prasugrel/ticagrelor to clopidogrel) under 
control of platelet function and genotyping for carrier 

Fig. 3. Aggregatogram with 10,0 µg/ml ADP. Residual platelet reactivity on the background of reduced dose of ticagrelor (the analysis was performed on day 3 after 
ticagrelor dose reduction).
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the use of genetic testing for antiplatelet therapy decisions 
are underway and may add evidence for de-escalation 
based on platelet function [17].

Conclusion
In the clinical case we evaluated the pharmaco dyna-

mic effect and clinical outcome of a de-escalation strategy 
of reduced-dose ticagrelor 60 mg in a patient after PCI 
with a high risk of bleeding. De-escalation with a reduced 
dose of ticagrelor (60 mg) compared to the standard dose 
significantly increased the frequency of optimal platelet 
reactivity, the patient did not have repeat bleedings and 
no ischemic events were observed. 

In order to ensure a balance between safety and effi-
cacy in dual antiplatelet therapy de-escalation platelet 
function testing and genotyping for carriage of CYP2C19*2, 
*3 polymorphisms is required. Strategies for optimal dosage 
reduction of potent P2Y12 inhibitors require further study 
to balance safety and efficacy.

Relationships and Activities: none.

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 tes ting platelet 
function, an ADP inducer of 10,0 mcg/ml was used, since 
previously the parameters of plate let aggregation tests were 
standardized in the labo ratory, and reference intervals with 
5,0 mcg/ml, 10,0 mcg/ml of ADP were established [15]. 
In the studies, stati stically 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 eva lua ting 
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