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The cardiovascular complications of coronavirugdse 2019 (COVID-19) are still being
establishel Expert guidelines recommend the use of cardiaging in the management of
COVID-19 patient§ and cardiovascular magnetic resonance (CMR) eamdstrated utility
in the non-invasive detection of myocardial inflaatior®. We present a case series of 16
recovered COVID-19 patients who underwent CMR s®eas for evidence of myocardial
involvement or ongoing myocarditis.

Ethics approval was obtained from the Hong Kong M@gster (UW20-359)
Institutional Review Board for this retrospectivady. Inclusion criteria were COVID-19
patients admitted as inpatients to Queen Mary Halspeferred for outpatient CMR post-
recovery for raised troponin or electrocardiogr&@G) changes during the acute iliness.
Exclusion criteria were poor quality CMR preventesgsessment of ventricular function and
late gadolinium enhancement (LGE). COVID-19 wagda@sed based on reverse
transcription polymerase chain reaction (RT-PCRistef nasopharyngeal and throat swabs.
Recovered COVID-19 status was based on (1) twotivegaasopharyngeal swab RT-PCR
results >24 hours apart and (2) absence of feweemaprovement in respiratory symptoms.
COVID-19 disease severity was defined according/tmld Health Organization (WHO)
criterid’. CMR performed at 1.5T (GE Healthcare system)idet! cine, native T1-mapping
(SMART,), T2-mapping and LGE. T1/T2-mapping were analyireitie mid-ventricular
slice for an average value per patient. Images vestiewed independently by 3 cardiac
radiologists.

16 patients were identified (median 68yrs, IQR 9§¢6, 7 females), 15/16 (94%) had
mild/moderate WHO-defined disease severity. On adiomn, 14 (88%) had ECG changes,
and 7 (44%) had raised troponin levels >2tweeks post-discharge, 11 (69%) patients were

asymptomatic. 5 (31%) had symptoms such as cobghtress of breath and mild chest pain.



CMR was performed at a median of 56 days post-egov hree (19%) patients had
non-ischemic LGE with elevated global T2-mappintuea (57-62 ms), fulfilling the Lake
Louise criteria for myocardial inflammatidrone had chest discomfort with mildly elevated
CRP; one was asymptomatic but with elevated trap{figure 1); one was asymptomatic
with no blood biomarkers of inflammation. The fdupatient with LGE had a known history
of NSTEMI with circumflex artery stenting, showiagateral wall infarct but no myocarditic
changes. In the rest (all 12 without LGE), 4 pasdrad elevated T1 only, 1 had elevated T2
only, and 1 had both elevated T1 and T2. Of thé&ehad blood biomarkers of inflammation
(high WBC, CRP or Troponin), and 3/6 had ongoingigtoms (1 cough, 1 cough/ SOB, 1
SOB/chest discomfort). The remaining 6 had noridalT2 and no LGE: 5/6 were
asymptomatic, of which 2/5 still had elevated tnopo 1/5 had elevated CRP, and 2/5 had
normal blood tests . None had pericardial thickgmneffusion.

Our study demonstrates subclinical ongoing or k@sglmyocardial inflammation in
recovered COVID-19 patients, as revealed by CMRVéhan study showed that 58% of
recovered COVID-19 patients had abnormal CMR figdirbut all had cardiac symptoins
In contrast, our study extends that, although 69%16) of recovered COVID-19 patients
were asymptomatic, a majority (56%, 9/16) showetbaimal CMR findings (high T1 and/or
T2, +/- non-ischemic LGE), 67% (6/9) of whom had@opanying blood biomarkers of
ongoing inflammation, even if asymptomatic (3/@)asymptomatic patients, 45% (5/11) had
abnormal CMR findings; 27% (3/11) of asymptomattignts also had corroborating
serological evidence of inflammation. In symptorogatients, 80% (4/5) had abnormal
CMR findings (high T1 and/or T2), 75% (3/4) of whdrad corroborating serological
evidence of ongoing inflammation. Overall, 6/16%33atients had both imaging and
serological evidence of myocardial inflammationgd amay need follow-up within their

individual clinical context. 3 (19%) patients hather high T1 and/or T2 on CMR, but



without blood biomarkers of inflammation; the abmat T1 or T2 signals may represent
residual or resolving myocardial inflammation. ThunsCOVID-19 patients deemed to have
recovered, there remains a high index of suspicfanitial and ongoing myocardial
inflammation, and CMR has demonstrable utilitydentifying subclinical myocardial

involvement post COVID-19.
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Figure Legend

Figure 1: CMR images from arecover ed asymptomatic COVID-19 patient with
myocardial inflammation.

(A&B) High global T1- and T2-mapping values. (C)d#haxis cine. (D) Small,
subepicardial, basal anterolateral wall LGE (arrd&) CMR Results.



Native T1 = 1220ms

E Cardiac Magnetic Resonance (CMR)
LV End-Diastolic Volume Indexed (ml/m?) 79 (IQR: 70-84)
LV Ejection Fraction (%) 59 (IQR 56-65)
RV End-Diastolic Volume Indexed (ml/m?) 88 (IQR 76-94)"
RV Ejection Fraction (%) 53 (1R 48-57)
Global mid-ventricular native T1 (ms) 1209 (1QR 1164-1219)*
Global mid-ventricular native T2 (ms) 52 (IQR 50-56)
High global native T1 only (>1208 ms) (n, % cases) 4(25%)
High global native T2 only (>54.8 ms) (n, % cases) 1(5%)
High native T1 and T2 (n, % cases) 4(25%)
Notes:

1R= Interquartile range; LV= Left ventricle; RV = Right ventricle
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