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myocardial infarction with nonobstructive coronary arteries (MINOCA); 4)
aspiration thrombectomy use; and 5) no reflow phenomenon.

RESULTS Nine studies (6,664 patients) met the inclusion criteria.
Patients with ACS and COVID-19 infection have 4.6 times and 3.8
times higher risk of in-hospital all-cause and cardiovascular mortality
(RR 4.58, 95% CI 3.23 - 6.50, p<0.001) (RR 3.83, 95% CI 1.32- 11.12,
p=0.01), respectively, compared to patients without COVID-19. They
also have a significantly high risk of cardiac arrest on presentation (RR
1.95, 95% CI 1.24 - 3.07, p=0.004). There was an elevated risk of
requiring aspiration thrombectomy (RR 1.55, 95% CI 1.11 - 2.18, p=0.01)
and no reflow (RR 2.28, 95% CI 1.37 - 3.77, p=0.001), along with higher
risk of MINOCA (RR 2.49, 95% CI 1.31 - 4.72, p=0.005) in COVID-19
patients. Subgroup analysis of patients with STEMI also showed a
significantly higher risk of in-hospital all-cause mortality, cardiac ar-
rest on presentation, no reflow, and use of aspiration thrombectomy.
Serum C-reactive protein (MD 65.33 mg/L, 95% CI 44.42 - 86.23,
p<0.001) and D-dimer levels (MD 1.48 mg/L, 95% CI 0.65 - 2.31,
p=0.005) were significantly higher in COVID-19 patients.
CONCLUSIONS Patients with ACS and COVID-19 have an increased
risk of in-hospital all-cause and cardiovascular mortality, as well as
higher risk of aspiration thrombectomy use, no reflow and MINOCA
compared to no COVID-19 patients.

Figure (4) Pooled analysis of outcomes in acute coronary syndrome among patients with coronavirus 2019 (COVID-19) vs. no COVID-19 infection

(B) Pooled analysis of outcomes in ST-elevation myocardial infarction among patients with COVID-19 vs. no COVID-19 infection.
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BACKGROUND The coronavirus disease of 2019 (COVID-19) is a global
pandemic with over 200 million cases and four million deaths
worldwide. Anti-COVID-19 vaccinations have had exceptional success
in subduing the incidence, prevalence, and disease severity of COVID-
19, but rare cases of myocarditis have been reported after COVID-19
vaccinations.

METHODS We performed a systematic literature search on PUBMED,
MEDLINE, EMBASE, and Cochrane Reviews database from inception
to July 18, 2021. Studies were analyzed based on predetermined
eligibility criteria.

RESULTS A total of 19 studies containing 73 cases of COVID-19 vac-
cine-associated myocarditis were catalogued. Mean age was 25 years,
and male to female ratio was 17:1. For 87.7% of patients, myocarditis
occurred after the second dose. Average time to onset and length of
hospitalization were 3.5 days and 5.2 days, respectively. Prognosis
was benign with 100% recovery. Chest pain (100%); elevation of
troponin (100%) and CRP (94.4%); and ST elevation on EKG (81.4%)
were common. NSAIDs (73.5%) were the most used medication, fol-
lowed by colchicine (50%).

CONCLUSIONS Patients with COVID-19 vaccine-associated myocar-
ditis are usually younger males presenting with chest pain 3.5 days
after receiving their second dose. Work-up typically shows elevation
of troponin and CRP with ST changes in EKG. Diagnosis is made after
excluding all other etiologies. Given significant population benefit
from COVID-19 vaccination, physicians should continue to encourage
vaccination while remaining vigilant of the very rare occurrence of
myocarditis following COVID-19 vaccination.

Characteristics N6 Tahoratory and Tesfing Variables N (%) Treatment

‘Age, mean (ranso), year 25001470 Troponin NSAID!

Sex Elevated 20097) Colchicine

Male 6(945) N ed 0 s
455) Not reported 44(603) Beta-blocker
<Tal, mean (SD), ng/m. 83(87) VG

a1(644) Peak'cTnl, mean (SD), ngiml. 181 (153) Aspirin
2342) imL 59) ACI

P X ), pe
<TnT, mean (SD), nglL

Peak cTnT, mean (SD), nglL
VBC

A phen
Diuretics
Sta

Clopidogrel 105
Nomal 15206) _Notwported _________39(534)
Abnormal 8(109) *Ectopic atrial thythm, sinus & ia, non-
Not reported 50 (68.5) sustained ventricular tachy o
Fever WEC count mean (SD), (il 8987 (3.943) and incomplete right bund
Yes 0079 CRP .

No 20(274)
Not reported 33(452)
Chest pain
Yes 61(87.7)

34466) Abbreviations:  ACEi = angiotensin-converting

226)
37(507)

Not reported
CRP, mean (SD), mg/L. 463(10)
ESR

No s
Not reported 5023 Blevaed 14092
Chills Not elevated 13(17.8)
Yes 12a64) 45(630)
No 52012 166(10%)
Notreporied E)
Mya 2
Ve 1064 706 RR = respratory
EL e SD = standard deviation, $pO; = pule oximetr
Not reporied 0023 712(604) axygen sturaton, WEC = white blood cll
Headsche
Yes 7(9.6) 341
No 51(781) 57081)
Notreported 5323) 267
Dyspren §(11.0)
Yo 106 21G70)
No 51081) 5(11.0)
Not reported. 9(12.3) 3@n
ig Nean (D)
. < 315(0.78) 100137
: 158 14.1) 59809
6T Notreporied 369
e H S LVEF,mean (D), % 83an

130(131)
98.7(132)



http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcin.2022.01.156&domain=pdf

