BIOMEDICAL REPORTS 14: 28, 2021

Spontaneous intermuscular hematoma in a patient
receiving ticagrelor and aspirin: A case report
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Abstract. Dual antiplatelet therapy is a cornerstone treatment
following percutaneous coronary intervention (PCI) for acute
coronary syndrome (ACS). Ticagrelor, a direct-acting potent
P2Y12 inhibitor, is superior to clopidogrel in the acute setting
of ACS: due to its faster onset and potent antiplatelet inhibi-
tion. Thus, ticagrelor is becoming widely recommended as the
as the initial treatment following PCI in current guidelines.
However, due to its potency, the risk of bleeding is higher.
Herein, a report of an unusual case of spontaneous intermus-
cular hematoma is described. Furthermore, single-nucleotide
polymorphisms that may be related to bleeding in ticagrelor
using population-based genome-wide association studies were
also identified and are discussed. As there is a concern that
patients of Asian origin may have a higher risk of bleeding,
physicians must be made aware of this risk when prescribing
ticagrelor to individuals of Asian decent.

Introduction

Dual antiplatelet therapy (DAPT) is a cornerstone treatment
following percutaneous coronary intervention (PCI) for acute
coronary syndrome (1). Ticagrelor, a direct-acting potent
P2Y12 inhibitor, is superior to clopidogrel, due its faster onset
and more potent antiplatelet inhibitory effect, and is becoming
increasingly used as the initial medication administered
following PCI in current guidelines (2-4). Ticagrelor is an
active metabolite when absorbed, whereas clopidogrel requires
two steps to become an active metabolite. However, due to the
stronger potency and rapid onset of effects of ticagrelor, the
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risk of bleeding is higher: Although the rates of life threatening
bleeding are similar, non-procedure-related bleeding
(Gastrointestinal bleeding) is higher in patients administered
ticagrelor (3,4). In the present report, a case of spontaneous
intermuscular hematoma, which may be due to administration
of ticagrelor is described. Furthermore, single-nucleotide
polymorphisms (SNPs) that may be related to bleeding in
ticagrelor using population-based genome-wide association
studies (GWAS) were also identified and are discussed.

Case report

A 69-year-old Korean man with a 5-year history of exertional
chest pain, 10-year history of hypertension (on medication),
10-year history of dyslipidemia, a heavy current smoker
(20 pack-years), and a heavy drinker (one bottle of soju every
other day) visited our outpatient clinic at Nowon Eulji Medical
Center, Eulji University. His chest pain had worsened during
the previous 7 days, and he had diaphoresis with pain radiating
to the left arm during his sleep. His vital signs were: Blood
pressure of 150/80 mmHg, heart rate of 78 bpm, respiratory rate
of 20 breaths/min, and a temperature of 36.8°C. There were no
abnormalities during physical examination. Laboratory tests
showed no abnormalities, except for elevated triglycerides
(410 mg/dl), and there was no elevation in creatinine kinase
myocardial band and troponin-I levels. The prothrombin time
(PT) was 10.6 sec (reference value, 10-13 sec), PT international
normalized ratio (INR) was 0.91 (reference value, 0.85-1.15)
and activated partial thromboplastin time (aPTT) was 28.6 sec
(reference value, 25-36 sec). His electrocardiogram was normal,
and a 2D-echocardiography test was performed to show a
normal left ventricle (LV) ejection fraction of 67%, normal LV
cavity size, and normal LV contractility without regional wall
motion abnormality. Due to his aggravating chest pain history
with combined symptoms during the resting period, he was
diagnosed with unstable angina. Upon coronary angiography,
80% stenosis was found in the middle to distal left anterior
descending (LAD) artery, with a normal right coronary artery.
PCI was initiated, and a 2.5x24 mm Biomatrix stent was
implanted in the middle to distal LAD. After PCI, the patient
was administered 100 mg aspirin once daily, 90 mg ticagrelor
twice daily, 1.25 mg bisoprolol once daily, 10 mg lercanidipine
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Figure 1. Chest radiograph images. (A) Chest radiograph when the patient
visited the emergency room, presenting with right-chest pain and bruising
shown in the right back and axilla. (B) Chest radiograph after primary coro-
nary intervention. Arrows mark the area of the corresponding intermuscular
hematoma.

Figure 2. Chest computed tomography and angiography images. (A) Coronal
image of a chest computed tomography, showing a hematoma in the right
chest area. (B) Thoracic angiography image on the right lateral thoracic
artery, showing no arterial bleeding. Arrows mark the area of the corre-
sponding intermuscular hematoma.

once daily and 20 mg rosuvastatin once daily. The patient was
discharged on the third day without complications.

However, a month after discharge, the patient visited the
emergency department (ED) with abrupt pain and bruising in
the right chest wall and axilla area, which caused him to wake up
from his sleep. He denied trauma, particularly in the right chest
area. His electrocardiogram and cardiac enzymes were normal,
and laboratory tests showed no abnormalities except a sudden
drop in hemoglobin levels from 14.6 to 10.0 mg/dl, while his
platelet level was 248,000/mm?, PT level 11.8 sec, PT INR 1.01
and aPTT 28.6 sec. His chest radiograph (CXR) showed subcu-
taneous haziness in the right chest area with swelling (Fig. 1A).
An immediate chest computed tomography scan showed an
intermuscular hematoma in the right subcutaneous lesion and
fracture at the 4th, 5th, 6th and 7th ribs (Fig. 2B), although the
patient strongly denied a recent history of trauma. An immediate
thoracic angiography was performed on the right lateral thoracic
artery and multiple right intercostal arteries, showing no arterial
or venous bleeding (Fig. 2B). On comparing the CXR after PCI
(Fig. 1B) and the CXR after visiting the ED (Fig. 1A), a bone
deformity was initially seen in the post-PCI CXR (Fig. 1A). An
extensive history of the patient was obtained, where he admitted
that he had right rib fractures 4 months prior to PCI intervention
and 5 months prior to his ED visit. Therefore, intermuscular

hematoma at the right chest wall was concluded to be caused
by spontaneous bleeding from ticagrelor and aspirin, as there
is no evidence of hematoma from healing bone fractures. After
discontinuation of aspirin and ticagrelor for 1 week, the patient
was restarted on DAPT: 100 mg of aspirin once a day and
75 mg of clopidogrel once a day for 4 months. On the follow-up
outpatient clinic visit, there were no symptoms of ischemia nor
bleeding events.

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.

Discussion

In the present case, the patient was not categorized as having a
high risk of bleeding. According to the hypertension, abnormal
renal/liver function, stroke, bleeding history or predisposi-
tion, labile INR, elderly, drugs/alcohol (HAS-BLED) scoring
system (5). The HAS-BLED score of the patient was 2 due to being
aged >65-years and his current use of medication, which is under
the high-risk value of <3. Thus, when the patient presented to the
ED with right back pain and bruising, it was initially assumed
that the large intermuscular hematoma was due to recent trauma.
However, scrutiny of the post-PCI CXR and the CXR during
his ED visit showed that fractures were initially present, after
which the patient admitted that he had rib fractures 4 months
to PCI; however, the possibility of spontaneous hematoma is
very low from healing rib fractures (6). Furthermore, thoracic
angiography of the right lateral thoracic artery and multiple right
intercostal arteries showed that there was no evidence of recent
trauma leading to arterial or venous rupture. Therefore, by ruling
out other causes of bleeding, it was concluded that the ticagrelor
was the cause of spontaneous bleeding.

According to the Platelet Inhibition and Patient Outcomes
(PLATO) trial, ticagrelor exhibits superior efficacy compared
with clopidogrel in reducing cardiovascular events and mortality
at the expense of increased risk of non-fatal bleeding (3). However,
ethnicity was not considered in this trial, and Asians are known
to have a higher risk of being susceptible to bleeding complica-
tions when administered antithrombotics or fibrinolytics (7-10).
Kang et al (11) performed a retrospective analysis of the PLATO
trial and showed that there was no significant differences in
the risk of major, fatal or minor bleeding between Asian and
non-Asian patients when they were on ticagrelor or clopidogrel.
Nevertheless, there is a doubt as to whether the bleeding events
of ticagrelor are lower than that of clopidogrel, particularly in the
Asian population. Furthermore, there are no large-randomized
trials that have been performed in the Asian population to
evaluate adverse events, to the best of our knowledge.

In particular, when searching for other reported cases of
intermuscular hematoma, only one case was documented in
China. Feng et al (12) reported a similar case in which the
patient had a spontaneous hematoma under his right scapular
site in the setting of ticagrelor and aspirin after PCI without a
history of trauma.

The limitation of the present report is the lack of bleeding time
(BT) and platelet function tests (PFT) when the patient visited
the ED. BT and PFT are not routine laboratory tests performed
in Korea as these tests are difficult to perform in acute settings,
such as in the ED or before PCI. BT requires skilled staff from
the department of laboratory medicine, and they can be hard to
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request on-call. PFT is reported the next day, providing limited
information in an acute setting of bleeding. Furthermore, as these
tests are not reimbursed by the Health and Welfare Ministry of
Korea, patients need to pay at their own expense, which is hard to
explain and request in an acute setting. However, comparing BT
and PFT before and after ticagrelor may have provided additional
information regarding the tendency of bleeding in our patient,
as PT and aPTT time before and after ticagrelor and aspirin
were both in the normal range. Considering that genetics may
have some role in bleeding, we searched the GWAS catalog (13)
and found that Varenhorst e al (14) performed GWAS on the
PLATO trial to determine whether genetic variations may cause
variations in ticagrelor plasma levels and clinical outcomes. Their
study showed that ticagrelor pharmacokinetics were associated
with SLCOIBI, UGT2B7 and CYP3A4; however, these associa-
tions did not translate into any detectable effect on efficacy or
safety correlating to ticagrelor treatment (14). Li et al (15) showed
that SCLOIBI and CYP3A4/5 polymorphisms did not affect the
pharmacokinetics and pharmacodynamics of ticagrelor treat-
ment in healthy Chinese male subjects. Holmberg et al (16), also
showed that although CYP3A4%22 (rs35599367 G>A) impairs
elimination, it has no effect on the bioactivation of clopidogrel,
and population-based genomics show that there is almost no
variation in the frequency of CYP3A4*22 based on populations
of diverse ancestry, and thus cannot explain the increased risk of
bleeding in Asians.

Tatarunas et al (17) demonstrated that the CYP4F2
rs3093135 TT allele has a higher antiplatelet effect of ticagrelor
and more frequent nonprocedural bleeding during ticagrelor
therapy, as compared with AA and AT variant carriers.
Additionally, CYP2C19%1 (rs4244285 G allele) has a higher
antiplatelet effect than CYP2C19%2 (rs4244285 A allele).
However, when reviewing the frequency of SNPs related to
bleeding in the Korean/East Asian population, the mentioned
SNPs could not explain the higher risk of bleeding in Asians.

Li et al (18) documented two SNP locations in the PEAR]
genes that were related to increased antiplatelet activity:
rs12041311 (A A homozygotes) and rs4661012 (GG homozy-
gotes). In terms of frequency, the AA frequency for rs12041311
is 16% in Koreans and 21% in East Asians, whereas it was
10% for the global population. In addition, the GG frequency of
rs4661012 is 25% in Koreans and 32% in East Asians, whereas
globally it is 20%. Hence, a detailed pharmacogenetics study
of rs12041311 and rs4661012 is required to improve our under-
standing of the pharmacokinetics and pharmacodynamics of
these gene variants to evaluate the proper dose and adverse
events of ticagrelor in the East Asian population. The SNPs
evaluated from the GWAS are shown in Table I.

In conclusion, the present case report showed that ticagrelor,
a potent antiplatelet inhibitor, may cause spontaneous inter-
muscular bleeding. As there is a concern that Asians may have
a higher risk of bleeding, physicians must be aware of this risk
when prescribing ticagrelor in the Asian population. However,
further research is required to validate the association of the
potential SNPs, particularly the PEARI gene and its relation
to risk of bleeding risks amongst individuals of different races.
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