o

O’
“hutran W

na‘”"v@o
Kapouosackyaspras mepanus u npogunraxmuxa. 2024;23(5):3970. "Z Lg"sa, )
doi: 10.15829/1728-8800-2024-3970 ) e = POCCHMNCKOE
5

ISSN 1728-8800 (Print) \ (n()/;m:tc%gmqscxoe
ISSN 2619-0125 (Online) % b o

P
%,

Frequency of dyspnea related to intake of ticagrelor
or clopidogrel in patients with chronic coronary syndrome
undergoing coronary intervention
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In patients with chronic coronary syndrome, ticagrelor decreases car-  Conclusions. According to our findings, the risk or occurrence of dys-
diovascular events more efficiently than clopidogrel. In several studies  pnea is only evident in patients who received ticagrelor. When com-
investigating novel P2Y;, inhibitors dyspnea has been detected. A rise  pared to irreversible P2Y;, inhibitors like clopidogrel, the reversible
of adenosine blood levels is supposed to be one of cases of dyspnea  P2Y;, antagonist ticagrelor has a higher incidence of dyspnea in
induced by ticagrelor. Dyspnea is a prevalent and complex symptom.  increasing order.

It is associated with deterioration of the quality of life and hospital ~Keywords: dyspnea, ticagrelor, clopidogrel, chronic coronary syn-
readmission. drome, coronary intervention.

Aim. To determine the frequency of dyspnea related with ticagrelor

or clopidogrel intake in patients with stable coronary artery disease  Relationships and Activities: none.

undergoing coronary intervention. Also, to determine which patients

could continue ticagrelor intake and which patients couldn’t, and show  Received: 04/03-2024

the causes of ticagrelor discontinuation. Revision Received: 26/04-2024 E 1 E
Material and methods. Between October 2023 and January 2024, Accepted: 29/04-2024 H
an observational prospective comparative case-control study was r

conducted at Baghdad Heart Center in Baghdad Teaching Hospital ‘@‘9 E

in Medical City. In this study, individuals with stable coronary artery =

disease who just had therapeutic catheterization and dual antiplatelet

therapy were included. The patients from group 1 received aspirin and  For citation: Dunya Habeeb Shnain, Ghassan Mohammed Mahmood,
ticagrelor, while those from group 2 received aspirin and clopidogrel. Sara Omar Ahmed. Frequency of dyspnea related to intake of ticagrelor
Results. A total of 120 patients were included. With the ticagrelor  or clopidogrel in patients with chronic coronary syndrome undergoing
intake, the severity of dyspnea was classified as mild 64.2% (77  coronary intervention. Cardiovascular Therapy and Prevention. 2024;
[120]) and moderate 19.1% (23 [120]). About 16.7% (20 [120]) had  23(5):3970. doi: 10.15829/1728-8800-2024-3970. EDN IXYWYJ

no dyspnea at all. The difference between patients who continued

ticagrelor intake (16%) and those who stopped using it (84%) was

significant. With clopidogrel intake no dyspnea was recorded.

YacToTa 0bILLKM, CBA3AHHOW C NPUEMOM THKarpesiopa Unm KNonuaorpena, y nauyeHToB ¢ XPOHNYECKMM
KOPOHAPHbLIM CUHIPOMOM, NMEepPeHECLIVX KOPOHAPHOE BMELIATENbCTBO

Dunya Habeeb Shnain', Ghassan Mohammed Mahmood?, Sara Omar Ahmed®
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Y NaUMEHTOB C XPOHMYECKMM KOPOHAPHbIM CMHAPOMOM Tukarpenop  Lenb. Onpenennts 4acToTy pa3BuTUS OAbILLKM, CBA3AHHON C MPUEMOM
CHIXaeT 4acTOTy CepAeYHO-COCYANCThIX COObITUI Bonee apdekTnB-  TUKArpenopa uim KNonuaorpens, y nauMeHToB o CTabuibHON ulemu-
HO, 4eM knonuaorpen. Pag nccnenoBaHuii NPOAEMOHCTPMPOBAN NMo-  4Yeckoi 6onesHbio cepaua (MBC), nepeHeclunx kKOpoHapHoe BMella-
SIBJIEHME ObILLKM Y NALMEHTOB, NOJYyYaloLLIMX HOBbIE B10kaTopbl P2Y ,-  TENbCTBO. Takke OnpenenvTb KOropThl NaLMeEHTOB, KOTOPLIM HEODOXO-
peuenTopoB. lNpegnonaraeTcs, YTo Npu NpMEMe TUkarpenopa 370  AMMO NPOZOKATh WM NPekpallatb Npuem Tukarpenopa, 1 nokasarb
CBSI3aHO C MOBLILLIEHVEM YPOBHS aIEHO3MHA B KPOBU. BaXkHO OTMETUTb,  MPUYMHBI OTMEHbI TYKarpesnopa.

4TO OfblLLIKA SIBASIETCS PACMPOCTPAHEHHLIM 1 MHOTOrpaHHbIM cumnTo-  MaTtepuan u metogbl. B nepuop ¢ oktabpsa 2023r no sHeapb 2024r
MOM, yXyALLIAIOLLMM KQYECTBO XM3HU MaLMEHTa 1 MOBLILLAOWMM puck B bargaackoM kapamonormyeckoM LEHTpe Obiio npoBeneHo Habno-
MOBTOPHBIX FOCMNTANN3ALMIA. [aTenbHOe NPOCMNEKTUBHOE CPABHUTENBLHOE UCCNeAoBaHue "cnyyan-
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KOHTpONb". B Hero 6binun BkMoyeHsl inua co ctabunsHoi UBC, koTo-
pbiM Gblna MPOBEAEHa KOPOHApHas aHrmonnacTuka ¢ nocneayoLwmm
HasHa4YeHneM [BOVHOIM aHTuarperaHTHom Tepanuu. bonbHble 1-i rpyn-
Mbl NONYYaNy aCNPUH 1 TUKarpenop, 2-i rpynmbl — acnmpuH 1 KIonu-
norpen.

Pesynbrathl. Bcero 66110 BkaodeHo 120 nauyeHTos. Mpv npueme -
Karpenopa B 64,2% (77 [120]) n 19,1% (23 [120]) BrisBnanack nerkas
1 yMepeHHas ofpblllka, COOTBETCBTEHHO. Okono 16,7% (20 [120]) He
MMenn ofbilkv. PasHuua mexay nauveHtamu, NpoAoIXaBLWUMU Npu-
em Tukarpenopa (16%), n Temu, kto npekpatvn ero npuem (84%), Gbi-
na 3HaunTenbHow. Mpn npueme Knonugorpena nosiBAeHNe OAbILLKA He
6bina 3aUKCPOBAHO.

3akntoyeHue. 10 HaWwmnM JaHHbIM, BO3HUKHOBEHWE OfbILLIKM JOKa3aHO
TOMbKO Y MaUMEHTOB, NONyYaBLUMX TUKarpenop. Mo cpaBHeHUIO C He-
obpatumMbiMu nHrnéutopamm P2Y;,, Takumu kak knonugorpen, obpa-
TUMBbIA aHTaroHnUcT P2Y;, Tukarpenop nmeet 6osee BbICOKYIO 4acToTy
BO3HUKHOBEHWS OABILIKY.

KnioueBble cnoBa: ofplLka, TUKarpenop, Konuaorpen, XPOHNYecKuii
KOPOHApPHbIVi CUHAPOM, KOPOHAPHOE BMELLATENbCTBO.
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ACC — American College of Cardiology, ACS — acute coronary syndrome, AHA — American Heart Association, CAD — coronary artery disease, Ml — myocardial infarction, P2Y;, — chemoreceptor for adenosine
diphosphate (antiplatlate inhibitor), PCI — percutaneous coronary intervention, SCAl — Society for Cardiovascular Angiography & Interventions.

Key messages
What is already known about the subject?

» Ischemic heart disease is associated with an inade-
quate blood supply to the myocardium due to clo-
sure of the arteries by atherosclerotic plaques.

* The mechanism of adenosine diphosphate P2Y,
receptor antagonists by their receptor binding acti-
vity that activates the G-protein inhibitor seconda-
ry messenger system, mediates the completion and
amplification of the aggregatory responses.

What might this study add?

* Dyspnea is evident in patients who received ticagre-
lor.

» Clopidogrel (irreversible P2Y, inhibitor) is superior
to the ticagrelor (reversible P2Y;, antagonist).

* In Iraqi patients, the cost is the major issue that led
to ticagrelor discontinuation.

KnroueBbie MOMEHTBI
Yo M3BECTHO O MpeIMeTe UCCAETOBAHUS?

* B ocHoBe umemunueckoii 6oje3Hu cepiaua Je-
JKUT HETOCTAaTOYHOE KPOBOCHAOXeHME MHOKapaa
BCJIEICTBUE aTEPOCKIEPOTUYECKOTO MOPAXKEHUS
apTepuid.

* MexaHu3M AeiicTBUST aHTaroHUCTOB P2Y ), perer-
TOPOB CBSI3aH C aKTUBAIMEN CUCTEMbl UHTUOUPO-
BaHUs G-0ejika BTOPUYHBIMU MECCEHIIKEPaMMU.

Yro 100aBIAIOT PE3YIBTATHI HCCAETOBAHUS ?

* OmpIlKa HAOTIOMASTCS Y MAIMEHTOB, ITOTYJAIOIINX
TUKArpesop.

» Kiomumorpen (HeobpaTtumsbiit mHTHOUTOP P2Y))5)
IMPEBOCXOIUT TUKArpesaop (00paTUMbIiA aHTAaTOHUCT
P2Y ).

* ¥V mpakcKMX MaleHTOB (hMHAHCOBAsI COCTABIISI-
folIast IBISIETCS OCHOBHOM IpOo0OIeMOii, KOTopast
IIPUBOIMT K OTMEHE IIprueMa TUKarpeiopa.

Introduction

Ischemic heart disease, also referred to as coronary
heart disease (CAD), is the term associated with an
inadequate supply of blood to the myocardium due
to obstruction of the coronary arteries, usually due
to atherosclerosis. Patients may have chronic (stable)
or acute (unstable) disease. Most of the patients with
chronic coronary syndrome, also referred to a stable
ischemic heart disease, based on a classic history of
angina pectoris and the presence of either risk factors
or already known atherosclerotic cardiovascular disease
[1]. The prevalence of stable CAD increases with age in
both sexes. Women aged 45-64 years have a prevalence of

5-7%, whilst men in the same age range have a prevalence
of 4-7%. This increases to a prevalence of 10-12% in
women aged 65-84 years and 12-14% in similarly aged
men [2].

An adequate supply of oxygen to the myocardium
requires a satisfactory level of oxygen-carrying capacity
of the blood (determined by the inspired level of oxygen,
pulmonary function, and haemoglobin concentration
and function) and an adequate level of coronary blood
flow. By reducing the lumen of the coronary arteries,
atherosclerotic plaques limit appropriate increases
in perfusion when the demand for flow is augmented,
as occurs during exertion or excitement. When the
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luminal reduction is severe, myocardial perfusion in
the basal state is reduced. Coronary blood flow also can
be limited by spasm, blood clots, and, rarely, coronary
embolism as well as by ostial thinning due to aortitis.
Myocardial ischemia also can occur if myocardial
oxygen demands are markedly increased and particularly
when coronary blood flow may be limited, as occurs
in severe left ventricular hypertrophy due to aortic
stenosis'.

Evaluation for CAD usually begins with a functional
study such as stress testing with electrocardiography,
imaging or pharmacologic stress testing with imaging.
The choice of test may be influenced by the patient's
resting electrocardiogram, the patient's physical ability to
perform exercise, local clinician expertise, and available
technologies [3]. In patients with chronic coronary
syndrome, there are two primary indications to identify
patients likely to benefit from coronary angiography
followed by revascularization. First, angina significantly
interferes with a patient's lifestyle despite maximal
tolerable medical therapy. Second, patients with clinical
characteristics and results of noninvasive testing that
indicate a high likelihood of severe CAD (eg, imaging or
strongly positive treadmill test suggesting a large amount
of viable myocardium at risk) [4, 5].

Revascularization is performed in appropriate
patients in whom angiography reveals anatomy for
which revascularization has a proven benefit or in whom
medical therapy has failed. Patients with anatomy for
which revascularization has a proven survival benefit
such as significant left main CAD (>50% luminal
narrowing) or multivessel CAD with a reduction of
left ventricular ejection fraction and a large area of po-
tentially ischemic myocardium [4, 5].

Patients with chronic stable CAD who were treated
with therapeutic catheterization (percutaneous coronary
intervention (PCI) with bare metal stent) should
receive dual antiplatelet therapy (aspirin and P2Y,
receptor antagonists) for 3 months and after that should
remain on one of them indefinitely [6]. Adenosine
diphosphate P2Y, receptor antagonists are used by their
activity of binding of the P2Y, receptor by its agonist,
adenosine diphosphate, activate the G-protein inhibitor
secondary messenger system through a complex series
of events, mediate the completion and amplification
of the aggregatory response [7]. According to the 2021
ACC/AHA/SCAI Guideline for Coronary Artery
Revascularization, the Initial oral dose of clopidogrel
is 600 mg once, administered >2 hours before PCI,
ideally >24 hours before PCI; followed by 75 mg
once daily [8]. The main indications of ticagrelor are
acute coronary syndrome (ACS) (to reduce the risk of

' Jameson JL, Fauci AS, Kasper DL, et al. In: Jameson J, Fauci AS,
Kasper DL, Hauser SL, Longo DL, Loscalzo J. (eds). Harrison's
Principles of Internal Medicine, 20e. McGraw-Hill Education; 2018.
Accessed April 18, 2024. https://accessmedicine.mhmedical.com/
content.aspx?bookid=2129&sectionid=191734545.
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cardiovascular death, myocardial infarction (MI), and
stroke in patients with the ACS or a history of MI). It
also reduces the risk of stent thrombosis in patients who
have been stented for treatment of ACS [9, 10].

This study aimed to determine the dyspnea frequen-
cy with ticagrelor or clopidogrel in patients with stable
CAD undergoing coronary intervention and to determine
in which cases patients could continue ticagrelor intake
and in which couldn’t.

Material and methods

Study design. An observational comparative case control
study is accomplished at Baghdad Heart Center in Baghdad
Teaching Hospital in Medical City/Baghdad between October
2023 and January 2024.

Patients. In this study, we observed the patients with stable
CAD undergoing therapeutic catheterization and receiving
dual antiplatelet (Group I: (120 patients received aspirin
and ticagrelor) and Group II (120 cases received aspirin and
clopidogrel)). Aspirin 300 mg as loading dose followed by 100
mg daily as maintenance dose. Ticagrelor 180 mg as loading
dose followed by then 90 mg twice daily as maintenance dose.
Clopidogrel 600 mg as loading dose (8 tablets of 75 mg-each
tablet) followed by 75 mg daily as maintenance dose.

Inclusion and exclusion criteria. Patients were eligible if
they were >18 years old and had clinical evidence of CAD and
were expected to have catheterization.

Exclusion criteria by determining the patients with
the ACS, with chronic obstructive pulmonary diseseas and
asthma. Also, cardiac ejection fraction is less than 35% of
patients, need for oral anticoagulation therapy, concomitant
therapy with strong cytochrome-450 3A4 (inhibitor or
inducer), were excluded.

Ethical consideration. Approved by the Ethical Com-
mittee at Iraqi Board for Medical Specializations, Baghdad/
Iraq.

Statistical analysis. Quantitative data were expressed as
the mean and standard deviation, whereas qualitative date
described as frequency and percentage using the statistical
software for social sciences (SPSS) version 24 (BMI, US-NY).
The non-dependent t-test and chi-square was used. p-value
<0.05 was selected as the significant criterium.

Results

Patient characteristics are shown in table 1. No dys-
pnea was recorded in group-II while 100 (41.7%) cases
from group-I suffered from dyspnea.

About 64.2% of patients showed mild intensity
of dyspnea. However, 19.2% of cases presented with
moderate dyspnea and no case presented with severe
dyspnea with a high significant difference (p=0.002).

Distribution of cases according to ticagrelor con-
tinuation showed that 20 cases (16.7%) were continued
therapy while 100 (83.3%) of patients stopped ticagrelor.
Although, 74 (74%) of patients whom stopped therapy
due to cost of the drug.

Discussion
For the first time in Iraq, the current study showed
the degree of dyspnea with ticagrelor intake compared
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Table 1
Patient’s characteristics
Character Group I (TICAGRELOR) Group II (CLOPIDOGREL) p
n (%)/meantSD n (%)/meantSD
Age (years) 60.217.3 61.7£6.4 0.105
Gender Male 74 (61.7) 71 (59.2) 0.79
Female 46 (38.3) 49 (40.8)
Weight (Kg) 80.616.4 79.2+5.7 0.094
Height (cm) 151.4£12.7 152.8+11.6 0.08
Hypertension Yes 22 (18.3) 29 (24.2) 0.066
No 98 (81.7) 91 (75.8)
Diabetes Yes 16 (13.3) 27 (22.5) 0.07
No 104 (86.7) 93 (77.5)
Smoker Yes 16 (13.3) 27 (22.5) 0.059
No 104 (86.7) 93 (77.5)

Note: SD — standard deviation.

with clopidogrel in patients undergone PCI. In this
comprehensive study, we found that individuals taking
reversible P2Y, inhibitors ticagrelor have a higher risk
of dyspnea than those on irreversible medicines like
clopidogrel who are not complaining of dyspnea.

Dyspnea is a common side effect of ticagrelor and
can lead to drug discontinuation in roughly 1 in every 20
treated patients. Studies have suggested that ticagrelor
inhibits the sodium-independent equilibrate nucleoside
transporter-1, which may increase adenosine plasma
levels and explain drug-related dyspnea [11].

Dyspnea was graded as mild (awareness of sign or
symptom but easily tolerated), moderate (discomfort
sufficient to cause interference with normal activities),
or severe (incapacitating, with an inability to perform
normal activities).

In the current study minor part of the patients
had no dyspnea at all, two-thirds of all patients who
experience dyspnea had mild symptoms, and the
remaining one third experienced moderate dyspnea.
No severe dyspnea was recorded. All recorded dyspnea
cases were transient and occurred in the first week
of therapy and did not limit exercise capacity. Twenty
patients continued ticagrelor intake, they could afford
the cost of treatment with no significant dyspnea
occurred, it considered small population in compared to
patients who discontinued ticagrelor. Patients received
clopidogrel (120 patients) did not complain of dyspnea
and continue with their medication.

These results are comparable to that found in study
in which dyspnea is commonly associated with ticagrelor
therapy, often arising during the first week of treatment,
and is usually mild or moderate in severity and often
transient despite continued treatment [12].

Also, Zhang N, et al. [13] found a higher risk of
dyspnea in patients treated with ticagrelor as compared
with clopidogrel.

In our study most of the patients discontinued
ticagrelor either because of cost of the treatment or
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dyspnea, minor part of patients omitted their ticagrelor
intake due to dyspnea intolerability while the high cost
was the major cause of discontinuation. There is relatively
high cost of ticagrelor in comparison with available
generic clopidogrel due to the lack the health insurance
programs in Iraq. However, in developed countries
ticagrelor discontinuation occur for different causes, but
the most significant is dyspnea, mild or moderate, that
was showed in PREDATOR (PREvalence of DyspneA
in patients treated with TicagrelOR) study. Study assesses
the prevalence and treatment of ticagrelor-induced
dyspnea in CAD. A disclosure of such information could
provide medical practitioners with more effective tools
preventing from consequences of therapy discontinuation
due to mild adverse events [14].

Patient counseling by the researcher was done
frequently about efficacy of ticagrelor and expected
degrees of dyspnea that may occur this also observed
by Bonaca MP, et al. in which when the treatment
was initiated in stable patients with prior myocardial
infarction, the rate of treatment discontinuation was
significantly higher for patients who received ticagrelor
than for patients who received placebo, particularly
early after initiation. This early discontinuation of
treatment was primarily driven by non serious adverse
events, including mild to moderate dyspnea, illustrating
the practical importance of such events. Moreover,
for patients receiving the drug, there was a substantial
benefit to ticagrelor. Data underscore the need for
patient counseling when initiating treatment with
ticagrelor, to optimize shared decision making and,
when appropriate, maximize adherence and improve
clinical efficacy [15].

Majority of group 1 patients experienced dyspnea
while no dyspnea cases were reported in group 2 which
is comparable to results that showed Storey RF, et
al. (2010). The percentage of dyspnea occurrence in
ticagrelor were higher than that occurred with clopido-
grel [16].
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A proposed cause of dyspnea induced by tica-
grelor is an increase in adenosine blood levels.
Caffeine is an adenosine antagonist, it can potentially
improves drug tolerability regarding dyspnea. Van
Giezen JJJ, et al. admits that initially adenosine may
cause dyspnea by acting on the Al vagal C fibers.
Ticagrelor inhibits the absorption of adenosine
in cells more than in platelets, and equilibrative
nucleoside transporter 1 inhibited cellular adeno-
sine uptake without directly acting on adenosine re-
ceptors [17].

References

1. Ford TJ, Corcoran D, Berry C. Stable coronary syndromes: patho-
physiology, diagnostic advances and therapeutic need. Heart.
2018;104(4):284-92. doi:10.1136/heartjnl-2017-311446.

Ferrari R, Camici PG, Crea F, et al. Adiamond'approach to perso-
nalized treatment of angina. Nat Rev Cardiol. 2018;15(2):120-32.
doi:10.1038/nrcardio.2017.131.

Fihn SD, Gardin JM, Abrams J, et al. 2012 ACCF/AHA/ACP/AATS/
PCNA/SCAI/STS guideline for the diagnosis and management
of patients with stable ischemic heart disease: a report of the
American College of Cardiology Foundation/American Heart
Association task force on practice guidelines, and the American
College of Physicians, American Association for Thoracic
Surgery, Preventive Cardiovascular Nurses Association, Society
for Cardiovascular Angiography and Interventions, and Society
of Thoracic Surgeons. Circulation. 2012;126(25):e354-e471.
doi:10.1161/CIR.0b013e318277d6a0.

Angiolillo DJ, Rollini F, Storey RF, et al. International expert con-
sensus on switching platelet P2Y;, receptor-inhibiting therapies.
Circulation. 2017;136(20):1955-75. doi:10.1161/CIRCULATIONAHA.
117.031164.

Maron DJ, Hochman JS, Reynolds HR, et al. Initial invasive or
conservative strategy for stable coronary disease. NEJM. 2020;
382(15):1395-407. doi:10.1056/NEJMoa1915922.

Price MJ. Bedside evaluation of thienopyridine antiplatelet therapy.
Circulation. 2009;119(19):2625-32. doi:10.1161/CIRCULATIONAHA.
107696732

Capodanno D, Ferreiro J, Angiolillo D. Antiplatelet therapy: new
pharmacological agents and changing paradigms. J Thromb
Haemost. 2013;11:316-29. doi:10.1111/jth.12219.

Lawton JS, Tamis-Holland JE, Bangalore S, et al. Writing Com-
mittee Members; 2021 ACC/AHA/SCAI Guideline for Coro-
nary Artery Revascularization: A Report of the American
College of Cardiology/American Heart Association Joint Com-
mittee on Clinical Practice Guidelines. J Am Coll Cardiol. 2022;
79(2):e21-e129. doi: 10.1016/j.jacc.2021.09.006. Erratum in: J Am
Coll Cardiol. 2022;79(15):1547.

73

Conclusion

According to our findings, the occurrence of dys-
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