-~

THE NEW ARMENIAN MEDICAL JOURNAL . &8s

;= TTT—

Vol.15 (2021), No 2, p.35-41 o

THE ROLE OF ANTICOAGULATION IN PREVENTING
MYOCARDIAL INFARCTION AND IMPROVING
THE OUTCOMES AMONG COVID-19 PATIENTS

CHILINGARYAN T.G. *1:2, PocHosyaN H.V. 3, SARGsyaAN K.M.2, HovHANNISYAN H.B. %3,
KaraPETYAN K.H.% NiazyaN L.G.?, HayraPETYAN H.G. '?
1 Department of Cardiology, Yerevan State Medical University after M. Heratsi, Yerevan, Armenia
2 National Centre of Infectious Diseases, Yerevan, Armenia

3 Cardiology Centre, Erebouni Medical Centre, Yerevan, Armenia
4 Nork-Marash Medical Centre Yerevan, Armenia

Received 10.08.2020; accepted for printing 15.12.2020

ABSTRACT

COVID-19 has been associated with various cardiovascular complications including acute myo-
cardial injury, myocarditis, arrhythmias, and venous thromboembolism. The infection is severe in pa-
tients with pre-existing cardiovascular disease, and in these cases the systemic inflammatory response
due to a cytokine storm can lead to acute myocardial infarction. Hypercoagulation in COVID-19 can
also predispose patients to fatal vascular events. Furthermore, these patients also have high hemato-
crit and platelet values, which, in their turn, contribute to the high risk of vascular events.

We hypothesize that the use of anticoagulants and antiplatelets is decisive for prevention
of acute coronary syndromes, especially in patients with pre-existing cardiovascular diseases.

Prospective cohort study was conducted in patients with confirmed diagnosis of COVID-19
admitted to National Center for Infectious Diseases Ministry of Health of the Republic of Arme-
nia. Clinical, laboratory data, total and cardiovascular mortality, the incidence of a myocardial
infarction and treatment regimens were compared in two groups according to the time of the
hospitalization: 40-day period in April-May (I Group) and October-November (11 Group).

Totally195 patients were enrolled in the study, which were divided into two groups. In | Group
there were 93 patients with 36,5% of pre-existing cardiovascular diseases, in Il Group 102 pa-
tients with 38,2% of pre-existing cardiovascular diseases. There was also drastic difference in
laboratory test results between two groups.

I Group was managed with minimal infusion therapy and only 10,7% received anticoagula-
tion. In contrast, 11 Group was receiving preventive doses of anticoagulants and antiplatelet,
and proper infusion therapy was administered. In | Group 7 cases of myocardial infarction were
recorded, while patients in Il Group, only 3 cases (1 of them with previous 1 of them with previ-
ous myocardial infarction).

Statistical analysis revealed no significant difference in overall mortality (4.3% vs 6.86%, p
= 0.441) and myocardial infarction incidence (7.5% vs 2.9%, p = 0.149) between two groups. In
contrast there was significant difference in the incidence of severe and critically ill cases between
two groups (69.9% and 7.5% vs 75.5% and 20.6%, p < .001).

Kevworps: Acute myocardial infarction, COVID-19, emergency medical system, percutaneous coronary
intervention, ST-elevation myocardial infarction, acute coronary syndromes

INTRODUCTION
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Tel.: (+374 77) 00-91-73 years and older, and those with underlying medical

E-mail: tigranchilingaryan?@gmail.com problems like high blood pressure, heart and lung
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risk of developing serious illness [CDC-
2021.01.22]. Involvement of the cardiovascular
system is common in COVID-19 [Smeeth L et al.,
2004; Chen T et al., 2020; Guo T et al., 2020;
Huang C et al. 2020; Shi S et al., 2020; Zhou F et
al., 2020]. Myocardial injury is a common condi-
tion among patients hospitalized with COVID-19,
and it is associated with higher risk of in-hospital
mortality [Guo T. et al., 2020; Shi S. et al., 2020;].
COVID-19 has been associated with various car-
diovascular complications including acute myo-
cardial injury, myocarditis, arrhythmias, and ve-
nous thromboembolism [Tang N et al., 2020]. The
infection is severe in patients with pre-existing
cardiovascular disease, and in these cases the sys-
temic inflammatory response due to a cytokine
storm can lead to acute myocardial infarction (Ml)
[Prabhu SD., 2004]. Myocardial infarction caused
by the rupture of atherosclerotic plague resulting
in intraluminal thrombus is defined as type 1 Ml
[Thygesen K et al.,2018]. Several potential mecha-
nisms can contribute to the high risk of plague de-
stabilization and consequently to acute coronary
ischemic syndromes in patients with systemic viral
infection [Libby P et al., 2018]. Viral products
known as pathogen-associated molecular patterns
entering the systemic circulation activate immune
receptors on cells in existing atherosclerotic
plaques and predispose to plaque rupture [Gennaro
G et al., 2020]. It is also believed that such patho-
gen-associated molecular structures activate in-
flammasomes and lead to the conversion of emerg-
ing pro-cytokines into biologically active cyto-
kines [Van de Veerdonk F.L. et al., 2011]. Infection
and inflammation can also lead to coronary vascu-
lar endothelial dysfunction and
cause vasoconstriction and throm-
bosis [Vallance P. et al., 1997]. In
these cases patients usually present
« with dyspnea, which is attributed
to pneumonia, therefore MI can be
easily overlooked.

With COVID-19 infection, the
majority of Mls is type 2 and is re-
lated to the primary infection, he-

To overcome it

is possible, due to the

uniting the knowledge and
will of all doctors in the world

modynamic, and respiratory derangement. How-
ever, hypercoagulation in COVID-19 can also pre-
dispose patients to fatal vascular events [Shi W et
al., 2020].

Furthermore, these patients also have high he-
matocrit and platelets values, which, in their turn,
contribute to the high risk of vascular events.

We hypothesize that the use of anticoagulants
and antiplatelets is vital for prevention of acute
coronary syndromes, especially in patients with
pre-existing cardiovascular diseases.

MATERIAL AND METHODS

Prospective cohort study was conducted in pa-
tients with confirmed diagnosis of COVID-19 ad-
mitted to Nork National Center of Infectious Dis-
eases (Yerevan, Armenia). 193 patients were di-
vided into two groups according to the time of the
hospitalization: a 40-day period in April-May
(group 1) and October-November (group 2). Sever-
ity of COVID-19 was defined according to the
World Health Organization (WHQ) scale criteria
[Son K-B, 2021]. Clinical, laboratory data, total and
cardiovascular mortality, the incidence of an MI and
treatment regimens were compared in two groups.

In group 1, 21 (22.6%) moderate, 65 (69.9%) se-
vere and 7 (7.5%) critically ill patients were en-
rolled with mean age of 49 (28-79), of which 45.2%
were male. 90 patients had pneumonia, in 11 cases
lesions involved more than 50% of the lung paren-
chyma, SpO2 fluctuated between 64-97%, acute re-
spiratory distress syndrome was reported in 8 cases.
Mortality rate in group 1 was 4.3%. 36.5% of pa-
tients had pre-existing cardiovascular diseases
(Table 1). 19 patients were regularly receiving aspi-
rin with the dose of 75-150mg daily, 16 patients
were receiving angiotensin converting enzyme in-
hibitors and 12 patients were taking statins. During
hospitalization group 1 received minimal infusion
therapy, 23 of the patients received aspirin 75-
150mg/day, 10 (10.7%) of the patients received an-
ticoagulants and 9 patients received corticosteroids.
Mean hospitalization was 14.3 days.

Group 2 included 4 (3.9%) moderate, 77 (75.5%)
severe and 21 (20.6%) critically ill patients with
mean age of 53 (27-82) and 47.1% were male, mor-
tality-6.8%. 38.2% of the patients from group 2 had
pre-existing cardiovascular diseases (arterial hyper-
tension-21, arrhythmia-4, chronic heart failure- 10,
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coronary artery disease — 14 (Table 1)). All of the
patients in group 2 had pneumonia confirmed by
chest computed tomography, and 41 of them with
involvement of more than 50% of lung paren-
chyma, in 58 cases it was complicated with acute
respiratory distress syndrome, SpO2 fluctuated
from 45 to 93%. Prior to hospitalization 27 pa-
tients were receiving anticoagulants (Xarelto
10-30 mg — 14, enoxaparin 4000 U — 8, aspirin 75-
100 mg — 34). All patients in group 2 received

T4aBLE 1.
Clinical cardiovascular characteristics of patients in
the study groups.
Group 1 Group 2
n (%) n (%)

Age
<49y
50-69y
>70y

Sex, male
Body mass index >30
Avrterial hypertension

Supraventricular
tachycardia

Ventricular tachycardia /
ventricular fibrillation

Chronic heart failure
Coronary artery disease

Previous myocardial
infarction

Percutaneous
intervention

coronary

Diabetes mellitus
Other comorbidities
Total number pacients

32 (34.4%)
47 (50.5%)
14 (15.1%)

42 (45.2%)
45 (48.4%)
28 (30.1)

7 (7.5%)

2 (2.15%)

6 (6.5%)
10 (10.7%)

5 (5.35%)

6 (6.45%)

19 (20.4%)
14 (13.6%)
96 (100%)

25 (24.5%)
64 (62.75%)
13 (12.75%)

48 (47.1%)
53 (51.9%)
38 (37.2%)

10 (9.8%)

1 (0.98%)

10 (9.8%)
14 (13.7%)

6 (5.9%)

9 (8.8) %

22 (21.6%)
12 (11.8%)
102 (100%)

T4BLE 2.
Treatment comparison between
Group 1 and Group 2
Treatment Group 1 Group 2
n(%) n(%)

Aspirin 75-150 mg/day,
Anticoagulation,
Nadroparin,

4000 U/day

8000 U/day
16000 U/day

Heparin 3500-5000 U/8h,

Xarelto 10-20 mg/day

23 (24.7%) 31 (30.4%)
10 (10.75%) 102 (100%)

8(8.6%)
0
0

0
2 (2.15%)

22 (21.56%)

44 (43.13%)

8 (7.8%)
23 (22.5%)
5 (4.9%)

enoxaparin 4000U od subcutaneous. After labora-
tory tests and reevaluation of the risk of thrombo-
sis, doses of anticoagulants were changed. In 41
patients D-dimer was 0.4-1.5 FEU/ml, 1,6-3 FEU/
ml in 45, 3.1-10 in 11 and >10 in 5713 patients
experienced adverse events (bleeding) from the
anticoagulation, therefore doses for these patients
were adjusted or anticoagulation was ceased. 96 of
the patients received corticosteroids as a part of
the treatment during hospitalization. Mean hospi-
talization for this group was 14.1 days.

Study data revealed that group 1 was managed
with minimal infusion therapy and only 10.7% re-
ceived anticoagulation. In contrast, group 2 was
receiving preventive doses of anticoagulants and
antiplatelet, and proper infusion therapy was ad-
ministered (Table 2). In group 1, 7 cases of MI
were recorded in 15-18" day of disease (3 of them
with MI anamnesis). In 6 cases MI developed dur-
ing hospitalization, and in one case, on the third
day following the hospital discharge (23" day of
the disease). In group 2, only 3 cases of MI were
recorded (1 of them with previous MI). Elevation
of platelets level was recorded on the 3" week of
disease. Mean level of platelets in group 1 was
813+473 x10%L and 722+383x10°%L in group 2.
There was also a drastic difference in other labora-
tory test results between two groups (Table 3).

Statistical analysis revealed no significant dif-
ference in overall mortality (4.3% vs. 6,86%, p =
0,441) and MI incidence (7.5% vs. 2.9%, p =
0,149) between two groups. In contrast there was a
significant difference in incidence of severe and
critically ill cases between two groups (69.9% and
7.5% vs. 75.5% and 20.6%, p < 0,001).

We present to you two cases of ST-Elevation
Myocardial Infarction (STEMI) in patients with
COVID-19 from group 2. In both of them patients
were receiving lower doses of anticoagulants due
to bleeding complications.

CASE PRESENTATIONS

Case 1

A 51-year-old woman with anamnesis of un-
controlled high blood pressure was admitted to the
hospital on 8" day of COVID-19 disease with fol-
lowing complaints: fever, weakness, shortness of
breath and cough, bleeding from hemorrhoids.
Chest computed tomography was performed at the
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admission, which revealed progressive bilateral
nonspecific interstitial pneumonia with Ground-
glass opacity covering 70% of lungs. Clinical find-
ings for this patient at the admission are: t - 37.2C,
Sp0O2-86% in room air, 92% with oxygenation,
HR-113 bpm, BP-140/80 mmHg., BMI-33. Blood
test results are presented in Table 4.

Patients used to take hypotensive drugs once or
twice a month, only in critical situations. Before hos-
pitalization the patient was taking only vitamins, as-

TABLE 3.
Laboratory test results in two Groups

~EIEBIEIN B megrzo(urgnlge) megrrlo(ignzge)
Platelets 839 722
(N-150-400x10°/L) (366-1312) (125-1010)
Hematocrit (36-47%) (373;3'5? 1) (37335.2)
D-dimer - 2.3
(<0.55 FEU/mI) (0.5-13.8)
International normalized 0.98 1.02
ratio (0.85-1.2) (0.64-2.1) (0.72-3.1)
Activated partial 34.6 36.2
thromboplastin time (27-43.8)  (25-44.5)
(25-43sec)
Fibrinogen 449.7 497.8
(200-400 mg/dl) (225-635)  (240-675)

TABLE 4.
Blood test results
Results I\:er]rgsl

white blood cells (x10%/L) 6.17 4-10
lymphocyte (x10%/L) 0.86 1-3.0
neutrophil (x10%L) 491 1.6-7
platelets (x10°%L) 952  150-400
red blood cells (x10*/pL) 6.26  3.9-5.6
hemoglobin (g/l) 154  110-160
C-reactive protein (mg/l) 68 >5
D-dimer (FEU/mI) 0.613  <0.55
Procalcitonin (g/ml) 0.01 <0.05n
Ferritin (ng/ml) 790 13-350
international normalized ratio 1.12 0.85-1.2
?k?rtcl;ﬁ)eodpr;srttil: Itime (sec) 406 2543
Fibrinogen (mg/dl) 548  200-400
Glucose (mmol/l) 25 <6

pirin  and  azithromycin  for 6  days.
Treatment regimen with combination of steroid ther-
apy (dexamethasone 12 mg/day) and preventive anti-
coagulation (fraxiparine 4000 U/day Subcut) was
initiated. Patient received a low dose of anticoagulant
due to bleeding hemorrhoids. During hospitalization
the patient had fever for 2 more days, cough and dys-
pnea maintained, and on the third day the acute respi-
ratory distress syndrome developed and the patient
was transferred to the Intensive care unit.

Blood tests were repeated and the results are
presented in Table 5. 18 hours after the admission
to the Intensive care unit, the patient experienced
discomfort in the right shoulder.

Electrocardiogram (ECG) was performed,
which revealed ST elevation in V1-V3 leads. Tro-
ponin T level was also elevated (395 ng/L) and had
further increase to — 948 ng/L. Because of acute
respiratory distress syndrome and low SpO2-81%
even with oxygenation percutaneous coronary in-
tervention was not possible and patient passed
away soon after the diagnosis of STEMI.

Case 2

A 62-year-old man with cardiovascular risk fac-
tors including coronary artery disease, hyperten-
sion, previous MI and percutaneous coronary in-
tervention, was admitted with COVID-19-induced
pneumonia on the 8" day of the disease. Patient
had fever, weakness and shortness of breath.
COVID-19 was confirmed by real-time reverse
transcription-polymerase chain reaction testing

TABLE 5.
Intensive care unit bood test results

Results I\:g;rg: I
white blood cells (x10%/L) 10.76 4-10
lymphocyte (x10%/L) 0.45 1-3.0
neutrophil (x10%L) 10.01 1.6-7
platelets (x10°/L) 1345  150-400
C-reactive protein (mg/l) 19 >5
D-dimer (FEU/mI) 1.23 <0.55
Ferritin (ng/ml) 821 13-350
international normalized ratio 1,17 0.85-1.2
?ﬁrté)\:s;{)%dpfaasrttilr? Itime (sec) 41.8 25-43
Fibrinogen (mg/dl) 556  200-400
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from a nasopharyngeal swab. Clinical findings
after physical examination are: t-38.1C, SpO2-83-
84% in room air and 90% with oxygenation, HR-92
bpm, BP-140/80 mmHg. ECG was without abnor-
malities. He was treated with antibiotics and corti-
costeroids before hospitalization. ECG was per-
formed at the admission, which revealed no sig-
nificant abnormalities. Laboratory results are pre-
sented in Table 6.

This patient also received a low dose of antico-
agulant (nadroparin 4000U/day Subcut) due to se-
vere nasal bleeding.

During day 1 of the hospitalization patient had
a drop of SpO2 to 78% with oxygenation during

“__.-!' < EiRLr LIIERL SRS

minimal physical activity. There were signs of en-
cephalopathy. The 12 lead ECG performed before
symptoms showed an extreme Left axis deviation,
T wave inversion in lead 11, ascending (no signifi-
cant) ST elevation in lead I, aVL (Fig. 1A). On the
2" day of his hospitalization, a patient experienced
severe chest pain and discomfort and had BP drop
to 70/40 mmHg. The 12 lead ECG performed im-
mediately after symptoms showed the ST elevation
in leads I, 111, a ventricular fibrillation (VF), re-
ciprocal ST depression in leads V3-V6, extreme
left axis. (Fig. 1B).

His troponin T levels came back elevated 193.3
ng/L (N-20ng/L). Patient received Heparin 10000U
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Fircure 1. Value of the 12 Lead electrocardiogram on the 1%t (A) and 2™ (B)days of hospitalization.
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Ficure 2. Rght coronary artery stenosis on coronary angiogram (A) and after percutaneous coronary intervention. (B)
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TABLE 6.
Blood test results
Results Nrg:]rg: I
white blood cells (x10%/L) 11.06 4-10
lymphocyte (x10°%/L) 1.03 1-3.0
neutrophil (x10%L) 8.84 1.6-7
platelets (x10°%L) 1636  150-400
red blood cells (x10%?/L) 572 3.9-5.6
hemoglobin (g/I) 165  110-160
C-reactive protein (mg/l) 69 >5
D-dimer (FEU/mI) 1.73 <0.55
Procalcitonin (ng/ml) 0.08 <0.05
international normalized ratio 21 0.85-1.2
?icr:;cllg/e(léicé)partlal thromboplastin 446 25-43
Fibrinogen (mg/dl) 621  200-400
T4BLE 7.
Endpoints.

Hospitalization, 14.3+5.2 14.1+4.6

mean+SD (days)

myocardial infarction 7(7.5) 3(2.9) p=0.149

n(%)

Mortality n(%) 4(4.3) 7(6.86) p=0.441

CV mortality n(%) 3(3.2) 1(0.98)

i/v and analgesics. After one hour Troponin T level
elevated to 1807.2 ng/L. Acute myocardial infarc-
tion with ST elevation was diagnosed and patient
was transferred to hospital with cath-lab. Coronary
angiography revealed proximal lesion in the right
coronary artery with 85% stenosis and another le-
sion in distal right coronary artery (with 90% ste-
nosis) extending to the posterior descending artery,
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