Taylor & Francis
Taylor & Francis Group

Emerging Microbes & Infections

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/temi20

Medium-term Outcomes of Myocarditis and
Pericarditis following BNT162b2 Vaccination
among Adolescents in Hong Kong

Gilbert T Chua MBBS, FHKAM(Paed), Sabrina Tsao MBBS(UK), FHRS(USA),
Mike Yat Wah Kwan MSc(Applied Epidemiology) CUHK, Tak Ching Yu
FHKCPaed, FHKAM(Paed), Agnes Sze Yin Leung FHKCPaed, FHKAM(Paed),
Ka Wah Li FHKCPaed, FHKAM(Paed), Calvin Chit Kwong Chow FHKCPaed,
FHKAM(Paed), Wai Hung Ku FHKCPaed, FHKAM(Paed), Janette Kwok PhD,
Kelvin KW To MD, FRCPath, Yu Lung Lau MD(Hon), FRCPCH, Francisco

Tsz Tsun Lai PhD, lan Chi Kei Wong PhD, FRCPCH(Hon) & Patrick Ip MPH,
FRCPCH(UK)

To cite this article: Gilbert T Chua MBBS, FHKAM(Paed), Sabrina Tsao MBBS(UK), FHRS(USA),
Mike Yat Wah Kwan MSc(Applied Epidemiology) CUHK, Tak Ching Yu FHKCPaed, FHKAM(Paed),
Agnes Sze Yin Leung FHKCPaed, FHKAM(Paed), Ka Wah Li FHKCPaed, FHKAM(Paed), Calvin
Chit Kwong Chow FHKCPaed, FHKAM(Paed), Wai Hung Ku FHKCPaed, FHKAM(Paed), Janette
Kwok PhD, Kelvin KW To MD, FRCPath, Yu Lung Lau MD(Hon), FRCPCH, Francisco Tsz Tsun Lai
PhD, lan Chi Kei Wong PhD, FRCPCH(Hon) & Patrick Ip MPH, FRCPCH(UK) (2022): Medium-term
Outcomes of Myocarditis and Pericarditis following BNT162b2 Vaccination among Adolescents in
Hong Kong, Emerging Microbes & Infections, DOI: 10.1080/22221751.2022.2128436

To link to this article: https://doi.org/10.1080/22221751.2022.2128436

a © 2022 The Author(s). Published by Informa @ Accepted author version posted online: 23
UK Limited, trading as Taylor & Francis Sep 2022.
Group, on behalf of Shanghai Shangyixun
Cultural Communication Co., Ltd

\]
C;/ Submit your article to this journal &' il Article views: 135

A —
& View related articles (' @ View Crossmark data &'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=temi20


https://www.tandfonline.com/action/journalInformation?journalCode=temi20
https://www.tandfonline.com/loi/temi20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/22221751.2022.2128436
https://doi.org/10.1080/22221751.2022.2128436
https://www.tandfonline.com/action/authorSubmission?journalCode=temi20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=temi20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/22221751.2022.2128436
https://www.tandfonline.com/doi/mlt/10.1080/22221751.2022.2128436
http://crossmark.crossref.org/dialog/?doi=10.1080/22221751.2022.2128436&domain=pdf&date_stamp=2022-09-23
http://crossmark.crossref.org/dialog/?doi=10.1080/22221751.2022.2128436&domain=pdf&date_stamp=2022-09-23

Publisher: Taylor & Francis & The Author(s). Published by Informa UK Limited, trading as
Taylor & Francis Group, on behalf of Shanghai Shangyixun Cultural Communication Co.,
Ltd
Journal: Emerging Microbes & Infections
DOI: 10.1080/22221751.2022.2128436

W) Check for updates‘

Medium-term Outcomes of Myocarditis and Pericarditis following BNT162b2 Vaccination

among Adolescents in Hong Kong

Authors

Gilbert T Chua*%23, MBBS, FHKAM(Paed), Sabrina Tsao*%%3, MBBS(UK), FHRS(USA), Mike
Yat Wah Kwan*%#, MSc(Applied Epidemiology) CUHK, Tak Ching Yu?, FHKCPaed,
FHKAM(Paed), Agnes Sze Yin Leung®, FHKCPaed, FHKAM(Paed), Ka Wah Li’, FHKCPaed,
FHKAM(Paed), Calvin Chit Kwong Chow?, FHKCPaed, FHKAM(Paed), Wai Hung Ku®,
FHKCPaed, FHKAM(Paed) Janette Kwok'?, PhD, Kelvin KW To%!!, MD, FRCPath, Yu Lung
Laul?3, MD(Hon), FRCPCH, Francisco Tsz Tsun Lai*?, PhD, lan Chi Kei Wong'?13, PhD,
FRCPCH(Hon), Patrick Ip¥?3, MPH, FRCPCH(UK)

*co-first authors

Affiliations
1. Department of Paediatrics and Adolescent Medicine, Li Ka Shing Faculty of Medicine,
The University of Hong Kong, Hong Kong SAR, China
2. Department of Paediatrics and Adolescent Medicine, The Hong Kong Children’s
Hospital, Hong Kong SAR, China
3. Department of Paediatrics and Adolescent Medicine, Queen Mary Hospital, Hong

Kong SAR, China


http://crossmark.crossref.org/dialog/?doi=10.1080/22221751.2022.2128436&domain=pdf

4. Department of Paediatrics and Adolescent Medicine, Princess Margaret Hospital,
Hong Kong SAR, China

5. Department of Paediatrics and Adolescent Medicine, Pamela Youde Nethersole
Eastern Hospital, Hong Kong SAR, China

6. Department of Pediatrics, Prince of Wales Hospital, The Chinese University of Hong
Kong, Hong Kong SAR, China

7. Department of Paediatrics and Adolescent Medicine, Tuen Mun Hospital, Hong Kong
SAR, China

8. Department of Paediatrics and Adolescent Medicine, United Christian Hospital, Hong
Kong SAR, China

9. Department of Paediatrics and Adolescent Medicine, Tseng Kwan O Hospital, Hong
Kong SAR, China

10. Division of Transplantation and Immunogenetics, Department of Pathology, Queen
Mary Hospital, Hong Kong SAR, China

11. Department of Microbiology, Carol Yu Centre for Infection, Li Ka Shing Faculty of
Medicine, School of Clinical Medicine, The University of Hong Kong, Hong Kong SAR,
China

12. Centre for Safe Medication Practice and Research, Department of Pharmacology and
Pharmacy, The University of Hong Kong, Hong Kong SAR, China

13. Research Department of Practice and Policy, UCL School of Pharmacy, University

College, London, United Kingdom

Corresponding Author



Dr. Patrick Ip

Clinical Associate Professor

Department of Paediatrics and Adolescent Medicine

Li Ka Shing Faculty of Medicine, The University of Hong Kong
Hong Kong SAR, China

Tel: 2255-4090

Email: patricip@hku.hk

Authors’ Contribution

Pl and ICKW had the original idea for the study, contributed to the development of the
study, constructed the study design, and are guarantors of the study. GC and ST conducted
the statistical analysis. TCY, AL, KWL, CCKC, and WHK extracted the data from the electronic
medical records. JK, KT, and YLL provided critical input in the study design, data analysis, and
discussion. GTC, ST, and MK wrote the first draft of the manuscript. All authors contributed
to the interpretation of the results, critically reviewed and revised the manuscript, and

approved the final manuscript as submitted.

Conflict of Interest — None to declare
Funding/Support — Research Grant from the Food and Health Bureau, the Government of

the Hong Kong Special Administrative Region (Ref. No. COVID19F01).

Abstract
In this study, we examined the clinical and electrophysiological outcomes of adolescents in

Hong Kong who developed myocarditis or pericarditis following BNT162b2 vaccination for


mailto:patricip@hku.hk

COVID-19, and followed-up for 60 to 180 days after their initial diagnosis. Clinical
assessments included electrocardiogram (ECG) and echocardiogram at the initial admission
and follow-up were compared. Treadmill testing was also performed in some cases.
Between 14 June 2021 and 16 February 2022, 53 subjects were approached to participate in
this follow-up study, of which 28 patients were followed up for >60 days with a median
follow-up period of 100 days (range, 61-178 days) and were included in this study. On
admission, 23 patients had ECG abnormalities but no high-grade atrioventricular block. Six
patients had echocardiogram abnormalities, including reduced contractility, small rim
pericardial effusions, and hyperechoic ventricular walls. All patients-achieved complete
recovery on follow-up. After discharge, 10 patients (35.7%) reported symptoms, including
occasional chest pain, shortness of breath, reduced exercise tolerance, and recurrent
vasovagal near-syncope. At follow-up, assessments, including ECGs, were almost all normal.
Among the three patients with possible ECG.abnormalities, all their echocardiograms or
treadmill testings were normal. Sixteen patients (57.1%) underwent treadmill testing at a
median of 117 days post-admission, which were also normal. However, at follow-up, there
was a significant mean bodyweight increase of 1.81kg (95%Cl 0.47-3.1 kg, p=0.01), possibly
due to exercise restriction. In conclusion, most adolescents experiencing myocarditis and
pericarditis following BNT162b2 vaccination achieved complete recovery. Some patients

developed non-specific persistent symptoms, and bodyweight changes shall be monitored.

Introduction
The BNT162b2 vaccine was demonstrated to be largely safe and effective against COVID-19

in clinical trials.(1, 2) However, following the widespread use of the BNT162b2 vaccine



worldwide, numerous reports of myocarditis and pericarditis, particularly in male
adolescents receiving their second dose 21 days after the first.(3-5) In Hong Kong, our
pharmacovigilance population-based cohort study showed that all patients had mild
symptoms during their acute admission and did not require inotropic, ventilatory, and
circulatory support, (6) which largely agreed with the most recent evidence on the mild
clinical presentation during the hospital course and short-term outcomes in adolescents and
children. (7-13) The United States Centers for Disease Control and Prevention (CDC) have
also surveyed COVID-19 patients and their clinicians to understand the long-term health
effects of myocarditis following mRNA vaccination.(14) However, data‘on the medium-term
clinical outcomes at follow-up is lacking. Here, we describe the medium-term (60 to 180
days) clinical and non-invasive electrophysiological-outcomes of Hong Kong adolescents

diagnosed with myocarditis following BNT162b2 vaccination.

Methods

This was an observational follow-up study of the population-based vaccine safety
monitoring program initiated by the Hong Kong regulatory authority.(6) Following
BNT162b2 vaccination, all children diagnosed with myocarditis or pericarditis according to
the definitions for myocarditis and pericarditis of the Cardiovascular Injury-Coalition for
EpidemicPreparedness Innovations (CEPI) and the Brighton Working Group were followed
up.(15) These patients were referred from all regional hospitals to a centralized clinic set up
at the Hong Kong Children’s Hospital for follow-up and counseling. Visits to the clinic were
arranged within 12 weeks of the patient’s initial admission. A pediatric cardiologist (ST) and

two pediatric immunologists (GC and MK) provided the follow-up assessments.



The inclusion criteria for participation in this study were: 1) adolescents between 12 and 18
years of age at the time of diagnosis, 2) follow-up was between 60 and 180 days from the
initial diagnosis, and 3) written consent was provided. The exclusion criteria were: 1) >18 or
<12 years of age at the time of diagnosis, 2) received COVID-19 vaccines other than the
BNT162b2 vaccine, 3) had an alternative cause such as viral infection, 4) follow-up was <60

or >180 days from the initial diagnosis, and 5) did not provide consent for the study.

Serial ECGs, serial echocardiograms, and cardiac magnetic resonance imaging (cMRI)
performed during acute admission and follow-up at the referring hospitals were reviewed
by a single investigator (ST). All ECGs were performed at a speed of 25 mm/second and 10
mm/mV gain. Reviewed parameters included heart rate, QRS axis, PR interval, QRS duration,
QT and QTc intervals, ST/T wave abnormalities, including T wave inversion (excluding aVR
and V1-V2) and biphasic or flat T waves, and QRS voltages. Treadmill testing conducted
around three months after discharge was only available at some centers due to the limited
resources during the COVID-19 pandemic. All subjects were advised to avoid strenuous

exercise for three months after discharge or until treadmill testing was normal.

Clinical symptoms and bodyweight changes between acute admission and follow-up were
recorded and reviewed. One sample T-test was used to determine any significant changes in
the bodyweight, and a p-value of <0.05 is considered statistically significant. Assessments

included serial ECGs, serial echocardiograms, cMRI, and treadmill testing.



This study was approved by the Institutional Review Board of the University of Hong
Kong/Hospital Authority Hong Kong West Cluster (Reference: UW 21-548), the Hospital
Authority Central Institutional Review Board (CIRB-2021-003-4), and the Department of
Health Ethics Committee (LM21/2021). Written consent and assent were obtained from the

parents and participating patients, respectively.

Results

Between 14 June 2021 and 16 February 2022, 53 adolescents who had received the
BNT162b2 vaccination were diagnosed with myocarditis or pericarditis'according to the CEPI
and Brighton Working Group Criteria. Among these patients, 28 fulfilled the eligibility
criteria and consented to participate in this study. Table 1 gives a summary of the patient
characteristics, which showed 17 (60.7%) had myocarditis and 11 (39.3%) had
perimyocarditis, of which 17 (60.7%) were definite cases, seven (25.0%) were probable
cases, and four (14.3%) were possible cases. The median follow-up period was 100 days
(range from 61 to 178 days). Other potential viral infections, including SARS-CoV-2 infection,
were excluded as possible causes of myocarditis and pericarditis. Details of the

investigations have been published elsewhere.(6)

At follow-up, 18 (64.3%) patients were asymptomatic and 10 (35.7%) had non-specific

symptoms. Five patients complained of occasional chest pains or discomfort (patients 5, 11,
14, 20, and 27), two had occasional shortness of breath (patients 8 and 17), one (patient 25)
had reduced exercise tolerance, and one (patient 19) had recurrent vasovagal near-syncope.

All patients showed normal ECGs, echocardiograms, and treadmill ECGs that did not suggest



progression to chronic heart failure. One patient (patient 16) had persistent sinus
tachycardia and incidentally had goiter with hyperthyroidism unrelated to the myocarditis,
which was treated with carbimazole and propranolol. At follow-up, there was a significant
mean bodyweight gain of 1.81 kg (95%Cl 0.47-3.1 kg, p=0.01). Overall, 18 subjects (64.3%)
gained between 0.5 and 8.8 kg bodyweight, whereas five subjects (17.9%) lost between 0.2
and 7 kg. Detailed physical examination and biochemical analysis, including thyroid function
tests, for subjects with weight loss, were performed and did not reveal any significant

pathologies.

Repeat ECGs in 27 patients performed at their referring hospitals were retrieved and
reviewed. Analysis of the ECGs at the initial admission showed that 10 patients (35.7%) had
sinus tachycardia (>100 bpm). No arrhythmias were observed, except for two cases of rare
isolated premature ventricular contractions in one patient with definite myocarditis and one
with definite perimyocarditis. Transient 1st-degree atrioventricular block was noted in one
patient with perimyocarditis, but no patients developed high-grade AV block. An elevated ST
segment (defined as >2 mm) was observed in 18 patients. A mild reduction in QRS voltage
was noted in three patients with myocarditis and two with perimyocarditis. All ECGs
performed during the last follow-up were mostly normal, although one patient had possible
left ventricular hypertrophy and ST elevation in V3 and V4, one had ST elevation, and one

had short PR intervals.

All echocardiograms reported in the electronic medical records were retrieved for review.

Analysis of the echocardiograms on admission showed normal cardiac function in 16 (94.1%)



out of 17 patients with myocarditis and in nine (81.8%) out of 11 patients with
perimyocarditis. One patient with myocarditis and two with perimyocarditis had borderline
left ventricular (LV) functions. Three patients with perimyocarditis had a small amount of
pericardial effusion. One patient with perimyocarditis had incidental findings of a small
coronary fistula. Of the three patients with borderline LV dysfunction (one with myocarditis
and two with perimyocarditis), two had repeat echocardiograms within a week of the
resolution of LV function. One patient with perimyocarditis did not receive arepeat
echocardiogram at admission, although the repeat echocardiogram 7 months later was

normal.

Except for one patient with possible myocarditis, cMRIs were performed on 27 patients on
admission. Analysis of cMRI of patients with-myocarditis (n = 16) showed one (6.23%) had
borderline LV function, one (6.3%) had borderline RV function, and one (6.3%) had a
borderline biventricular function. Nine patients (56.3%) also exhibited elevated extracellular
volume, T2 mapping, and early and late gadolinium enhancement. Analysis of cMRI of
patients with perimyocarditis (n'= 11) showed three (27.3%) had borderline biventricular
functions and-one (9.1%) had borderline LV function. Six patients (54.5%) also had features
of myocarditis, and eight (72.7%) had features of pericarditis (subepicardial or epicardial
late gadolinium enhancement and pericardial effusion). Among those patients with
borderline LV function, one with myocarditis and one with perimyocarditis also had

echocardiograms showing borderline LV systolic function.



Due to the restrictions and limited resources during the ongoing COVID-19 outbreaks, fewer
scheduled treadmill tests were available for patients. Only 16 (57.1%) out of 28 patients (7
in the myocarditis group and 9 in the perimyocarditis group) underwent treadmill testing at
a median of 117 days post-admission. The results from the 16 treadmill tests showed that
the patients had normal heart rate and blood pressure response, with no inducible ischemic
changes or arrhythmias. However, one patient with probable myocarditis exhibited a T wave
inversion in the inferior leads and anterolateral leads during the treadmill test performed
two months post-admission. This patient developed perimyocarditis one month-after the

second dose of the BNT162b2 vaccine.

Discussion

This is the first study to investigate the medium-term follow-up of adolescents with
myocarditis and pericarditis following BNT162b2 vaccinations by an in-depth examination of
clinical and cardiac outcomes. Most patients achieved complete recovery, as seen by normal
serial ECGs, serial echocardiograms, and treadmill ECGs at follow-up. Only a small
percentage of patients experienced chronic symptoms, including intermittent non-
exertional chest‘pain and shortness of breath, but no specific treatment was offered as no
cardiovascularpathologies could be identified. It is unlikely that these symptoms were
psychosomatic, as these subjects did not complain of emotional distress after discharge or
have psychiatric illnesses or mood disorders. Although echocardiograms showed most had a
normal cardiac function, the use of echocardiograms alone can miss the presence of
borderline ventricular function. Long-term follow-up in these patients is needed to monitor

their progress.



Exercise restriction for 3 to 6 months is standard practice for managing patients with
myocarditis and pericarditis.(16) Given that our patients only had mild symptoms, we
recommended they avoid strenuous exercise for only three months, as prolonged exercise
restriction may not be beneficial.(6) An unintended consequence of the exercise restriction
has possibly led to many of these patients having increased bodyweight after this short
period. Therefore, we recommend that patients should be given dietary and-activity
guidance to avoid bodyweight fluctuations, which is associated with higher all-cause
mortality, cardiovascular disease morbidity, and hypertension, as.<demonstrated in a
systematic review and meta-analysis.(17) To ensure physical fitness for the resumption of
physical activities such as competitive sports, a series of cardiac assessments, including
ECGs, echocardiograms, and treadmill tests, should be performed around 12 weeks after

discharge.

Although the latest CDC interim recommendations suggest that subjects with a history of
myocarditis or pericarditis aftera dose of an mRNA vaccine should generally avoid receiving
any further COVID-19 vaccines, (18) a recent population-based study conducted in Hong
Kong comparing adults who had received the BNT162b2 and CoronaVac vaccines showed
that the latter group had a significantly lower risk of myocarditis and pericarditis.(3) Our
local study also showed that both BNT162b2 and CoronaVac vaccines are able to confer
robust T cell immunity.(19) As the Hong Kong Government has approved the use of

CoronaVac in children older than three years, we recommend that patients in Hong Kong



who develop myocarditis and pericarditis following the BNT162b2 vaccine should receive

the CoronaVac as their booster dose.

Findings from this study should be interpreted with the following caveats. First, the
echocardiograms and treadmill tests were performed in different centers due to limited
resources. Nevertheless, pediatric cardiologists with similar years of experience working in
close collaboration performed and reported these investigations. We also‘acknowledge that
follow-up echocardiograms and treadmill testing were unavailable for some patients as
these follow-up investigations were also performed in the referring hospitals and are limited
by resource availability. However, we expect the follow-up echocardiograms to be largely
normal as many of these cases had a normal baseline echocardiogram even during their
acute admissions. Second, due to limited resources, follow-up cMRI was not arranged as
part of the follow-up protocol. However, as most subjects had mild symptoms at the initial
assessments, they were expected to -have normal cMRI findings at the follow-up. Third, we
only recruited adolescent patients-in this study. Hence, our results may not apply to adults.
Last but not least, as our study sample was from the Chinese population, we cannot exclude
the possibility of ethnic differences in the extent or rate of recovery in other populations.

Further studies with larger sample sizes and in different populations are warranted.

Conclusion
Adolescents with myocarditis and perimyocarditis following BNT162b2 Vaccination were
recommended exercise restriction for three months, with most achieving complete

recovery. The gain in bodyweight during recovery was likely due to the exercise restriction.



Thus appropriate activity and dietary education should be provided at discharge. Shortening
the exercise restriction period to less than three months could be considered in patients
with pericarditis without myocardial involvement or if abnormal ECG findings are rapidly
resolved. Long-term follow-up will be warranted for these individuals regarding their
cardiovascular risk outcome. Information and advice on future vaccinations should also be

incorporated into the follow-up.
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/ | ocarditi | nite on dfor 2882, perimyocar mm Pos Lv mal
M s d severe ™nT ditis with STE sibl | function
chest 948 Edema, V2-V6; e . Mildly
pain 12 hyperemia TWI LVH | impaire
weeks and LGE. aVvL ,2 dLv
after Small PEF. m global
the Borderline m longitud
initial biV fx (LVEF STE inal
admissi 52%, RVEF in strain -
on, but 42%) V3- 17%
normal Va4
ECG
and
Troponi
n
15 | Myocar | Defi | 149.| Sec | N/ | Asympt | hsTnl Normal biV | Isolate | Nor | Normal N/A Nor
/ ditis nite on A omatic | 11415 | fx.Evidence | dPVC | mal mal
M d of
myocarditis
15 | Perimy | Defi | 148 | Sec - Asympt | hsTnl | LVEF54.4%, | 2mm | Nor | Borderli | Normal | Nor
/| ocarditi.| nite on | 0.2 | omatic | 18507 increased STEINl, | mal | nelLVfx mal
M s d STIR signal I, LVFS
in the aVF, 28%,
myocardiu | V5-V6; minimal
m, 2mm pericard
faint patchy STD ial
LGE, trace V1-v2; effusion
PEF Coved . Pre-
ST discharg
with e
TWIII, echocar
I, diogram
aVF, :normal
V4-V6 LV fx
LVFS

41%,




small

effusion
17 | Perimy | Defi | 178 | Firs | 1.1 | Exercise | hsTnl Evidence of 1st Nor | Tinyrim | Normal | Nor
/ | ocarditi | nite t - 19110 | myocarditis. | degre | mal | of PEF. mal
M s induced LVEF 62%, e AVB; Normal
shortne RVEF 56% Isolate LV fx
ss of dPVC;
breath 2mm
and STE
tirednes V2-V5
s from
baseline
30 min
to 10
min
14 | Perimy | Defi | 122 | Sec - Asympt | hsTnl Evidenceof | 2mm | /Nor | -Normal-{ Normal | Nor
JF | ocarditi | nite on | 0.6 | omatic 54.9 perimyocar | STEin. | mal mal
S d ditis. V4-V5
LVEF 60%,
RVEF 54%
12 | Perimy | Defi | 107 | Sec | 8.8 | Asympt Tnl Evidence of .| ‘STEin | Nor | Normal N/A Nor
/ | ocarditi | nite on omatic | 14766 | myocarditis |- V5-V6; | mal LV fx. mal
M s d STDin Thin rim
aVR, of PEF
V1, at
TWIin systole,
I, hyperec
aVF, hoic left
Vva lateral
and
posterio
r
pericard
ium
17 | Perimy | Defi | 146 | Sec’| 4.3 | Exercise | hsTnl Normal biv 1st Nor | Borderli N/A Nor
/ | ocarditi | nite on - 30267 fx, (LVEF degre | mal ne mal
M s d induced 54%, RVEF | eAVB; contract
chest 53%) 2mm ility, no
pain Evidenceof | STEII; PEF
during myocarditis, 2-4
period LGE of mm Repeat
of epicardium, | STEin echocar
exercise small PEF V4-V6; diogram
restricti 2mm 7
on STDin months
aVR, later:
V1; normal
TWIHII, biV fx
biphas
icTsin
V3-v4
14 | Perimy | Defi | 66 | Sec | 1.9 | Asympt TnT Evidenceof | 2mm | Nor | Normal N/A N/A
/ | ocarditi | nite on omatic 646 myocarditis. | STEin | mal
M S d LVEF 75%, V2-V5;
RVEF 58% 1mm
STDin
aVR,

V1




14 | Myocar | Defi | 111 | Firs | 1.1 | Asympt | hsTnl | Myocardial 1st Nor | Normal N/A N/A
/ ditis nite t omatic 184 edema degre | mal
M without LGE | e AVB;
1mm
1,1,
aVF;
TWIHII
15 | Myocar | Defi | 89 | Sec | 3.8 Chest hsTnl NormalbiV | 2mm | Nor | Normal N/A N/A
/ ditis nite on pain 263 fx (LVEF STEin | mal
M d after 62%, RVEF V3
playing 58%).
basketb Very mild
allat3 LGE, no
months edema.
after Very mild
admissi myocarditis.
on
15 | Myocar | Defi | 104 | Sec | 2.3 | Asympt Tnl Myocarditis | 2mm 2 Normal |’ Normal | Nor
/ ditis nite on omatic 2210 , normal LV STE m mal
M d sizeandfx | V2-V5; m
LVEF 65%, 1mm | STE
borderline STDin | V3-
RVXxRVEF- | “aVR; | V4
49%, small TWlin 1
PEF. avL m
m
STE
inll,
V5-
V6;
Qin
l,
aVL
12 | Myocar | Defi 62 | Sec | 4.9 Occasio hsTnl Mild 1st Nor | Normal | Normal | N/A
/F ditis nite on nal 566 myocarditis | degre | mal
d tachyca as e AVB;
rdia.and evidenced sinus
palpitati by tachyc
ons subepicardi | ardia
(inciden al LGE, mild
tal subepicardi
findings al edema.
of Normal biv
goiter fx (LVEF
and 59%, RVEF
hyperth 57%)
yroidis
m
treated
with
propran
ololand
carbima
zole)
14 | Myocar | Defi | 77 | Firs | N/ | Occasio | hsTnl | Evidence of 2-4 N/A | Normal N/A N/A
/ ditis nite t A nal 3598 | myocarditis, mm
M shortne normal biv STE
ss of function V2-V6;
breath Biphas
at night icTs
during V3-V5

sleep.




No

other
sympto
ms
during
daytime
14 | Myocar | Pro | 147 | Firs | 1.0 | Asympt | hsTnl Equivocal Norm | Nor | Normal | Normal | Nor
/ ditis babl t omatic 514 EGE and al mal mal
M e edema of
the
myocardiu
m due to
motion
artefacts
14 | Myocar | Pro | 149 | Sec | 2.3 | Vasova hsTnl Normal 1st Nor | Normal N/A Nor
/ ditis babl on gal 201 degre | mal mal
M e d near- eAVB, | exc
syncop 1mm | ept
e STDin | /sho
I, 1, rt
aVvF; PR
TWIin 91
L, | ms
aVF
15 | Myocar | Pro | 161 | Sec | 6.6 | Occasio | hsTnT Depressed Norm | Nor | Normal | Normal | N/A
/ ditis babl on nal 25 biV fx (LVEF al mal :
M e d chest 51.6%,
discomf RVEF
ort 45.5%), no
lasting evidence of
for 5-20 myocarditis
min,
not
associat
edwith
physical
activity
12 | Myocar | Pro | 164 | Sec-| 0.5 | Asympt | hsTnl No TWIin | N/A Mild N/A Nor
/F ditis babl on omatic 141 evidence of I} increase mal
e d myocarditis. LV free
No PEF. wall
LVEF 72%, echoge
RVEF 57% nicity
Normal
LV fx
13 | Myocar | Pro | 75 | Sec | 1.6 | Asympt | hsTnT T2 mild 2mm | Nor N/A Normal | N/A
/ ditis babl on omatic 517 myocardial | IlinV4 | mal
M e d edema, no
evidence of
myocarditis
14 | Perimy | Pro | 73 | Firs | N/ | Asympt | hsTnT | LVEF56.7%, N/A Nor | Normal N/A N/A
/ | ocarditi | babl t A omatic 103 delayed mal
M s e subepicardi
al
enhanceme
nt, small rim

PEF




2| 14 | Myocar | Pro | 75 | Sec | N/ | Asympt Tnl Normal biV 2-5 N/A | Normal | Normal | Nor
4| / ditis babl on A omatic | 21678 fx, no PEF, mm mal
M e d no evidence | STEin
of V3-V4,;
myocarditis | 1 mm
STD
aVR;
TWI
aVvL;
biphas
icTsin
aVvF
2| 16 | Myocar | Pos | 72 | Sec | 0.5 | Exercise | Norm No 1st Nor N/A N/A N/A
51 / ditis sibl on toleranc | alTnT | evidenceof | degre | mal
M e d elower | (peak | myocarditis, | e AVB,
than CRP LVEF 66%, 2mm
before 35.6) RVEF 58% STEin
V2-V4
2| 14 | Myocar | Pos | 61 | Sec | N/ | Asympt | hsTnl No Short | /Nor | Normal N/A N/A
6| / ditis sibl on A omatic 3617 | evidence of PR, mal
M e d myocarditis | FlatT
LVEF 65.1% | waves
inll
2 | 17 | Myocar | Pos | 75 | Firs - Intermit Tnl No Early | Nor | Normal N/A N/A
7/ ditis sibl t 7.0 | tentleft 103 evidence of | repola | mal
M e sided myocarditis | rizatio
chest LVEF 62.9%, n
pain RVEF 56%
both at
restand
during
activitie
s
2 | 12 | Myocar | Pos | 73 | Firs | 2.3~ Asympt | hsTnl N/A Norm | Nor | Normal N/A N/A
8| / ditis sibl t omatic 1692 al mal
M e

AVB — atrioventricular block; biV'— biventricular; BW — bodyweight; cMRI — cardiac magnetic
resonance imaging; CRP — C-reactive protein; Dx — Diagnoses; EGE — early gadolinium

enhancement; fx — function; hsTnl — high-sensitivity troponin I; hsTnT — high-sensitivity

troponin T; LGE — late gadolinium enhancement; LV — left ventricle; LVEF — left ventricular

ejection fraction; LVFS - left ventricular fractional shortening; N/A — not available; PEF —

pericardial effusion; RVEF — right ventricular ejection fraction; RLPV — right lower pulmonary

vein; STD— ST-depression; STE — ST elevation; ST1R - Short-Tl Inversion Recovery; Tnl —

troponin I; TnT —troponin T

*Cardiac enzymes of all patients normalized on discharge






