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SARS-CoV-2 immunity: review and applications to phase 3 vaccine
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Summary

Understanding immune responses to severe acute respiratory syndrome coronavirus 2 is crucial to understanding disease pathogenesis and the usefulness
of bridge therapies, such as hyperimmune globulin and convalescent human plasma, and to developing vaccines, antivirals, and monoclonal antibodies. A
mere 11 months ago, the canvas we call COVID-19 was blank. Scientists around the world have worked collaboratively to fill in this blank canvas. In this
Review, we discuss what is currently known about human humoral and cellular immune responses to severe acute respiratory syndrome coronavirus 2 and
relate this knowledge to the COVID-19 vaccines currently in phase 3 clinical trials.
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Introduction

In the past 18 years, three novel coronaviruses have crossed the species barrier to infect humans and cause human-to-human transmission. In addition,
four seasonal human coronaviruses (ie, 229E, NL63, 0C43, and HKUT) have been identified as causing up to a third of community-acquired upper respiratory
tract infections. Coronaviruses compose a family within the Nidovirales order and replicate by use of a nested set of mRNAs. Although most human
coronaviruses have been betacoronaviruses, two of the seasonal viruses (ie, 229E and NL63) are alphacoronaviruses, which shows that both viral
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Can we migrate COVID-19 spreading
risk?

Chen, Qingyan.

Frontiers of Environmental Science &
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(2021).

Acceptability of a COVID-19 vaccine
among adults in the United States:

How many people would get vaccinat ..
Reiter, Paul L; Pennell, Michael L; Katz, Mira
L.

Vaccine; Kidlington Vol. 38, Iss. 42, (Sep 29,
2020): 6500-6507.

Enacting national sacial distancing
policies corresponds with dramatic

reduction in COVID19 infection rates

McGrail, Daniel J; Dai, Jianli; McAndrews,
Kathleen M; Kalluri, Raghu.
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COVID-19 and multisystem inflammatory syndrome in
children and adolescents

LiJiang*, Kun Tang®, Mike Levin, Omar Irfan, Shaun K Morris, Karen Wilson, Jonathan D Klein, Zulfigar A Bhutta

@

Crossark

As severe acute respiratory syndrome coronavirus 2 continues to spread worldwide, there have been increasing
reports from Europe, North America, Asia, and Latin America describing children and adolescents with
COVID-19-associated multisystem inflammatory conditions. However, the association between multisysten

inflammatory syndrome in children and COVID-19 is still unknown. We review the epidemiology, causes, clinica

Lancet Infect Dis 2020;
20: e276-88

Published Online
August 17, 2020

features, and current treatment protocols for multisystem inflammatory syndrome in children and adolescents
associated with COVID-19. We also discuss the possible underlying pathophysiological mechanisms for COVID-19-
induced inflammatory processes, which can lead to organ damage in paediatric patients who are severely ill. These
insights provide evidence for the need to develop a clear case definition and treatment protocol for this new condition
and also shed light on future therapeutic interventions and the potential for vaccine development.

hittps:/{doi.arg10.1016/
51473-3099(20)30651-4
For the French translation
of the abstract see Online
for appendix 1

For the Chinese translation
if Fha abebract ess Oinline

Follow-up after discharge from hospital

Paediatric patients diagnosed with MIS-C often require
special care and aggressive treatment; however, most
patients have shown favourable outcomes (appendix 6
pp 1-2). Children can be discharged from hospital once
their inflammatory laboratory markers have normalised;
they are afebrile, normotensive, and well hydrated; and
they do not require supplementary oxygen. Close follow-
up is very important because the natural history of MIS-C
is still unclear; in most centres the follow-up occurs with
the child’'s primary care provider and subspecialists from
infectious diseases, rheumatology, cardiology, and
haematology. The medium-term to long-term outcomes,
such as the sequelae of coronary artery aneurysm

formation following MIS-C, i and
represent an important area offfuture research.
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Clinical characteristics of COVID-19 with cardiac
injury: a systematic review and meta-analysis

Linwen Zeng* (3, Shihui Wang* (3, Jianing Cai, Shaoging Sun, Suhuai Wang,
Jingjie Li® and Lin Sun

Review

Department of Cardiology, The First Affiliated Hospital of Harbin Medical University, Harbin, Heilongjiang, China

*These authors contributed equally to this

work.

Abstract
distribution, and reproduction in any medium,
provided the original work is properly cited. Methods

Search strategy and selection criteria

CAMBRIDGE
UNIVERSITY PRESS
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Fig. 1. The proportion of articles classified by diagnostic criteria of cardiac injury.

(https://www.ssrn.com) and CNKI databases using the combin-
ation of the following key words: ‘COVID-19" or ‘SARS-CoV-2"
or ‘Corona Virus Disease 2019 or ‘cardiac injury’ or ‘myocardial
damage’ or ‘heart disease’ or ‘cardiac troponin’ or ‘severity’ or
‘mortality’ or ‘ICU’without the limitation on language. After

‘We performed a comprehensive search of literature published between 1 December 2019 and
2 May 2020 on Pubmed, Embase, EuropePMC, medRxiv (https:/www.medrxiv.org), SSRN

Linwen Zeng et al.

preliminary screening the literature related to the research content
of this paper according to their title or abstract, we gave a thor-
ough read of the full text and selected eligible ones to our
meta-analysis. In addition, we also reviewed the references, simi-
lar documents and cited documents of the included articles to
ensure the more comprehensive and accurate results.

The inclusion criteria were as follows: (1) patients included in
each study were all diagnosed with COVID-19 infection and were
divided into cardiac injury group and non-cardiac injury group;
(2) cardiac injury was diagnosed on admission; (3) the following
indicators of cardiac injury and non-injury patients were counted:
age, gender, abnormal laboratory indicators, the number of
patients with comorbidities such as hypertension and diabetes,
with clinical complications such as AKI, ARDS and arrhythmia,
with the needs for mechanical ventilation, ICU transfer and
with death; (4) the sample size >20 (5) studies if they had a cohort
or case—control designs. Cardiac injury was defined consistent
with selected studies as hypersensitive troponin or troponin
greater than the 99th-percentile upper reference limit, as per the
manufacturer’s indications.

The criteria for exclusion were as follows: (1) the same patients
were enrolled in different studies; (2) individual case reports,
reviews and editorials; (3) myocardial injury is not defined as a
reference value for hypersensitive troponin or troponin above
the upper 99th percentile; (4) does not meet the criteria for the

ation of the following key words: ‘COVID-19" or “SARS-CoV-2’
or ‘Corona Virus Disease 2019” or ‘cardiac injury’ or ‘myocardial
damage’ or ‘heart disease’ or ‘cardiac troponin’ or ‘severity’ or
‘mortality” or ‘TCU’without the limitation on language. After

Records identified through
database searches (n=5713)
Pubmed (n=1760)
Embase (n=675)
EuropePMC (n=1637)
medRxiv (n=1120)
SSRN (n=514)
CNKI (n=7)

Records after duplicates removed

(m=3506)
Records screened i Records excluded i
(®=3506) i (n=3440) J

Full-text articles assessed

for (ex:;gé:;hty cardiac injury (n=11)
Did not grouped by cardiac
injury (n=20)

/ Full-text articles excluded, \
A with reasons (n=49)

Have the same patient (n=4)

> Not meet the definition of

\ Review (n=14) /

Studies trials included
in meta-analysis
n=17)
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preliminary screening the literature related to the research content
of this paper according to their title or abstract, we gave a thor-
ough read of the full text and selected eligible ones to our
meta-analysis. In addition, we also reviewed the references, simi-
lar documents and cited documents of the included articles to
ensure the more comprehensive and accurate results.

The inclusion criteria were as follows: (1) patients included in
each study were all diagnosed with COVID-19 infection and were
divided into cardiac injury group and non-cardiac injury group;
(2) cardiac injury was diagnosed on admission; (3) the following
indicators of cardiac injury and non-injury patients were counted:
age, gender, abnormal laboratory indicators, the number of
patients with comorbidities such as hypertension and diabetes,
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" N . N . i i i with the needs for mechanical ventilation, ICU transfer and

Linwen Zeng* (2, Shihui Wang* (), Jianing Cai, Shaoging Sun, Suhuai Wang, with death; (4) the sample size >20 (5) studies if they had a cohort
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Review with selected studies as hypersensitive troponin or troponin
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ation of the following key words: ‘COVID-19" or ‘SARS-CoV-2’
or ‘Corona Virus Disease 2019’ or ‘cardiac injury’ or ‘myocardial
damage’ or ‘heart disease’ or ‘cardiac troponin’ or ‘severity’ or
‘mortality” or ‘ICU’without the limitation on language. After

The criteria for exclusion were as follows: (1) the same patients
were enrolled in different studies; (2) individual case reports,
reviews and editorials; (3) myocardial injury is not defined as a
reference value for hypersensitive troponin or troponin above
the upper 99th percentile; (4) does not meet the criteria for the
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Abstract
distribution, and reproduction in any medium,
provided the original work is properly cited. Methods

Search strategy and selection criteria
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Fig. 1. The proportion of articles classified by diagnostic criteria of cardiac injury.

(https://www.ssrn.com) and CNKI databases using the combin-
ation of the following key words: ‘COVID-19" or ‘SARS-CoV-2"
or ‘Corona Virus Disease 2019 or ‘cardiac injury’ or ‘myocardial
damage’ or ‘heart disease’ or ‘cardiac troponin’ or ‘severity’ or
‘mortality’ or ‘ICU’without the limitation on language. After

‘We performed a comprehensive search of literature published between 1 December 2019 and
2 May 2020 on Pubmed, Embase, EuropePMC, medRxiv (https:/www.medrxiv.org), SSRN

Linwen Zeng et al.

preliminary screening the literature related to the research content
of this paper according to their title or abstract, we gave a thor-
ough read of the full text and selected eligible ones to our
meta-analysis. In addition, we also reviewed the references, simi-
lar documents and cited documents of the included articles to
ensure the more comprehensive and accurate results.

The inclusion criteria were as follows: (1) patients included in
each study were all diagnosed with COVID-19 infection and were
divided into cardiac injury group and non-cardiac injury group;
(2) cardiac injury was diagnosed on admission; (3) the following
indicators of cardiac injury and non-injury patients were counted:
age, gender, abnormal laboratory indicators, the number of
patients with comorbidities such as hypertension and diabetes,
with clinical complications such as AKI, ARDS and arrhythmia,
with the needs for mechanical ventilation, ICU transfer and
with death; (4) the sample size >20 (5) studies if they had a cohort
or case—control designs. Cardiac injury was defined consistent
with selected studies as hypersensitive troponin or troponin
greater than the 99th-percentile upper reference limit, as per the
manufacturer’s indications.

The criteria for exclusion were as follows: (1) the same patients
were enrolled in different studies; (2) individual case reports,
reviews and editorials; (3) myocardial injury is not defined as a
reference value for hypersensitive troponin or troponin above
the upper 99th percentile; (4) does not meet the criteria for the

ation of the following key words: ‘COVID-19" or “SARS-CoV-2’
or ‘Corona Virus Disease 2019” or ‘cardiac injury’ or ‘myocardial
damage’ or ‘heart disease’ or ‘cardiac troponin’ or ‘severity’ or
‘mortality” or ‘TCU’without the limitation on language. After

Records identified through
database searches (n=5713)
Pubmed (n=1760)
Embase (n=675)
EuropePMC (n=1637)
medRxiv (n=1120)
SSRN (n=514)
CNKI (n=7)

Records after duplicates removed

(m=3506)
Records screened i Records excluded i
(®=3506) i (n=3440) J

Full-text articles assessed

for (ex:;gé:;hty cardiac injury (n=11)
Did not grouped by cardiac
injury (n=20)

/ Full-text articles excluded, \
A with reasons (n=49)

Have the same patient (n=4)

> Not meet the definition of

\ Review (n=14) /

Studies trials included
in meta-analysis
n=17)
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(ti((COVID-19 or covid19 or Sars-Cov-2 or “SARS Coronavirus 2” or ((coronavirus or “corona virus~ or ncov) near/1 2019)) and (((cardiac or
myocatdial or heart) near/1 (disease or injury or failure or damage ot troponin)) or cardiology or myocarditis)) OR ab((COVID-19 ot covid19 or
Sars-Cov-2 or SARS Coronavirus 2” or ((coronavirus or “corona virus  or ncov) near/1 2019)) and (((cardiac or myocardial or heart) near/1
(disease or injury or failure or damage or troponin)) or cardiology or myocarditis)) OR su((COVID-19 or covid19 or Sars-Cov-2 or “SARS
Coronavirus 2” or ((coronavirus or ‘corona virus  or ncov) near/1 2019)) and (((cardiac or myocardial or heart) near/1 (disease or injury or

faﬂure ot damage ot troponin)) or cardiology or myocatditis))) and ft((future near/3 (direction or work* or research*)) or recommendation),
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MOITIOER aser  moes Ww=TE
b=t i ] REFR =
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PR v BEFERRR v el . EREE
o FEHEE
(ti((COVID-19 or covid19 or Sars-Cov-2 or “SARS Coronavirus 2" or ((coronavirus or “corona virus”or ncov) near/1 2019)) and (((cardiac or myocardial or heart) o GES{TEERD
near/1 (disease or injury or failure or damage or troponin)) or cardiology or myocarditis)) OR ab((COVID-19 or covid19 or Sars-Cov-2 or “SARS Coronavirus 2" . BR

or ((coronavirus or “corona virus”or ncov) near/1 2019)) and (((cardiac or myocardial or heart) near/1 (disease or injury or failure or damage or troponin)) or
cardiology or myocarditis)) OR su((COVID-19 or covid19 or Sars-Cov-2 or “SARS Coronavirus 2" or ((coronavirus or “corona virus"or ncov) near/1 2019)) and
(((cardiac or myocardial or heart) near/1 (disease or injury or failure or damage or troponin)) or cardiology or myocarditis))) and ft((future near/3 (direction or
work* or research*)) or recommendation)
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(ti((COVID-1 9 or covid19 or Sars-Cov-2 or “SARS Coronavirus 2" or ((coronavirus or “corona virus"or ncov) near/1 2019)) and (((cardiac or myocardial or heart) near/1

A U - PO SPil-4 [ [ PR S-S 1, WP - [P - N 1w T P Y L A D T I o TR |, [ o TP o SR o P o TP || ol T m T ot . ISR o 1. S - P,
A . _
734 NMOREE EMISR ERE  (EERE/RET
HEFF R O %150 S0AMERE Bk DOO0OD
BtE v
] Myocarditis and inflammatory cardiomyopathy: current evidence and future directions SEE
] 1? Tschope Carsten; Ammirati Enrico; Bozkurt Biykem; Caforio Alida L P; Cooper, Leslie T; &
PREZFM Nature Reviews. Cardiology; London Vol 18, 1ss. 3, (Mar 2021): 169-193.
"84 — _respiratory syndreme coronavirus 2 (SARS-CoV-2) infection are also discussed....
O% Ak FAR _..on the pathogenesis, diagnosis and treatment of myocarditis and inflammatory...
O Ef7igs _..a special focus on virus-induced and virus-associated myocarditis . Furthermore,. ..
BE/ES| FmeTvE ¢ WRENE & BrEE -
tHhir HEA ~
O Cultural Perspectives on Sodium Intake Reduction Among Nigerians in the US: An Application of the PEN-3 Model 2IOTER
—H 2020-+—FH 2021 (B) 8 a lkuomola, Oluwaseun B; Airhihenbuwa, Collins O. Preventing Chronic Disease; Atlanta Vol 18, (Aug 26, 2021).

.2 grams (or <b g salt/d). If adhered to, this recommendation would prevent an...

...recommendation would prevent an estimated 2.5 million deaths from NCDs worldwide...
SFAEAT o
BE/F5| =E =32 -PDF &R (235KB) EBTEE

O Heartbeat: increased use of NOACs in patients with atrial fibrillation reduces health care system costs by reducing stroke incidence 2IOTER
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Cardiovascular disease and COVID-19: implications for prevention, _
surveillance and treatment https://search.proquest.com/docview /2430974937

Chatterjee, Neal A; Cheng, Richard K Heart; London Vol 1086, Iss. 15, (Aug 2020): 1119-1121. DOI:10.1136/heartjnl-2020-317110

T e ormTT I LLICRL elllelly 3Ty LLILLILET TLIVAL LY SLILFULILL LRFCLLS
es highlight important differences oy employing systematic and harmon-
¢ prevalence and control of cardio-  jsed definitions of CVD in patients with

tlar risk factors between China and (ovID-19. Finally, in addition to the
- regions of the world, including the  yariability in Phehﬂwpmg CVD, there
" For example, while the prevalence  yemains similar heterogeneity in the adju-
TN and dyslipidaemia were lower in dication of cardiovascular outcomes in
a compared with the USA, treatment  COVID-19. While endpys
-ontrol of these factors were substan- ;400 mortalitv are of "llllﬂa, EEE—— I
lower in China (eg, HTN control  {elineating both mode of death (respira-
vs 50% in China vs US). In addition,  (ory, cardiovascular) as well as specific
[ was more likely to cluster with other  3rdiovascular outcomes (heart failure,
ovascular and metabolic risk factors malignant brady-arrhythmia or tachy-
hina when compared with the USA.  arrhythmia, acute coronary syndrome,
e epidemiological differences have myocarditis) will be key to inform both
r implications for the generaliseability  surveillance and therapeutic strategies.
e findings of this study.” For example,  Certain risks, such as arrhythmic sudden
 the higher rates of risk-factor clus- death, may accrue during the convalescent
3, it is not clear if CVD or subtypes  phase of COVID-19 and studies exam-
VD as a single risk factor carries the  jning longitudinal outcomes in patients
prognostic implications in other  with CVD will be important to understand

ns of the world. Likewise, the marked  both the mechanisms and timeline of risk.
bility in both treatment and control
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ProQuest ((ti((coranavirus or COVID-19 or covid19 or
Sars-Cov-2 or NCOV) and (((cardiac or myocardial or
heart) near/1 (disease or injury)) or cardiology or
myocarditis)) OR ab((coronavirus or COVID-19 or
covid19 or Sars-Cov-2 or NCOV) and (((cardiac or
myocardial or heart) near/1 (disease or injury)) or
cardiology or myocarditis)) OR su((coronavirus or
COVID-19 or covid19 or Sars-Cov-2 or NCOV) and
(((cardiac or myocardial or heart) near/1 (disease or
injury)) or cardiology or myocarditis))) AND

stype exact("Scholarly Joumnals® OR "Dissertations &
Theses")) AND (pub exact("Heart" OR "The Lancet" OR
"BM. - British Medical Journal (Online)" OR "BMJ
Case Reports" OR "European Heart Journal” OR "The
American Journal of Cardiology" OR "European Heart
Journal - Case Reports" OR "The New England
Journal of Medicine" OR "The American Heart
Journal" OR "JAMA" OR "Cardiovascular Research”
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((COVID-19 or covid19 or Sars-Cov-2 or “SARS Coronavirus 2" or ((coronavirus or “corona virus”or ncov) near/1 2019)) and (((cardiac or myocardial or heart) near/1 (disease
or injury or failure or damage or troponin)) or cardiology or myocarditis))

14,317 MR ERINE FEE  (REeTiaE
Heedd O #2150 S0MEMERE Bk Q e e o
BtE v
COVID-19 pandemic and troponin: indirect myocardial injury, myocardial inflammation or myocarditis ? EScacs] 3]
. ! m Imazio, Massimo; Klingel, Karin; Kindermann, Ingrid; Brucato, Antonio; De Rosa, Francesco Giuseppe; &
PRAEZAF Heart; London Vol. 106, Iss. 15, (Aug 2020): 1127-1131.
8 e . COVID-19, ACE?Z and target organs in humans The initial mechanism for._.
O Al T __a potential target of SARS-CoV -2, and myocarditis has been reported in a limited
O EfTEsE _..of SARS-CoV-2 to directly infect the myocardium and cause myocarditis ..
I WE/ZFS| SR £ PDFER (89 ke) I SRS -
AR EA e
Renin-Angiotensin-Aldosterone Inhibitors and COVID-19 ST
Ry ~ The Journal for Nurse Practitioners; Philadelphia Vol. 16, Iss_ 7, (Jul 2020): 545-546.
.2 (SARS-CoV-2). 2 The SARS-CoV-2 virus infects human cells by binding...
& AT (13,039) ...as areceptor to which SARS-CoV -2 attaches to get entry to host cells. The...
a - ...the SARS-CoV-2 and ACE2 has been proposed as a potential factor in viral...
U (3) e _
AR BE/FS| SYXE £ -PDFER(98K) SEE
) B2 (65)
BB =565 . . . . . . . .
O € Clinical profile and predictors of in-hospital mortality among older patients hospitalised for COVID-19 SISUEE
= Ean
n mlbzeas (525) ER | Becerra-Mufioz, Victor Manuel; Nuiiez-Gil, lvén J; Charbel Maroun Eid; Marcos Garcia Aguado; Romero, Rodolfo; &
%> B a4  Ageandageing Oxford Vol 50,1ss 2, (Mar 2021) 376334

i EMHRTEUERE, B30 ]EMBER 73HE/R5 . ICRETAERIESGE/ZERS], £33k (HTML), PDF£XZ, 5IRA,
EX k. i1 BICRETHIRBTSEER.
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iﬂﬁﬁé;ﬁg’:?ﬁ a 16-year-old ° @ Q e @ o
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Gnecchi, Massimiliano; Moretti, Francesco; Bassi, Emilio Mari

The Lancet; London Vol 395, 1ss 10242, (Jun27,2020) el ER$EIESISCE 3 IERYiE S

AMA - American Medical Association, 10th Edition hd
evvE  SV-POFRS  fE/ds| }% ProQuest.. 4“
1. Gnecchi M, Moretti F, Bassi EM, et al. Myocarditis in a 16-year-old boy positive for
,}'ﬁ 2 SARS-CoV-2. The Lancet. 2020;395(10242). https://search.proquest.com/scholarly- EES=g=| A
i 9 journals/myocarditis-16-year-cld-boy-positive-sars-cov-2/docview/2424143484 /se-
B~ 27accountid=42594. doi: http://dx.doi.org/10.1016/S0140-6736(20)31307-6.
Investigations showed raised high-sensitivity cardiac tropo Football causes orbital trapdoor
dehydrogenase (276-0 U/L) concentrations (appendix). T he i e T T T T T T T T T — fracture with restricted eye
lymphocyte count was 0-78x 109 per L. We gave the boy aspirin to relieve his pain and transferred him to the coronary care unit with a working diagnosis of movement
acute myocarditis . Paediatric patients reporting chest pain and other features suggestive of acute myocarditis —with or without respiratory symptoms— Kemps, Paul Geraeds; Michagl Herman
should, we believe, also be tested for SARS-CoV-2 (viden). Frank.
The Lancet; London Vol. 395, Iss. 10221,
(Feb 1, 2020): 370.
fE s ﬁj‘ 2019 novel coronavirus of pneumonia
XX in Wuhan, China: emerging attack
e~ and management strategies
FEeEasH She, Jun; Jiang Jinjun; Ye, Ling; Hu, Lijuan;
Bai Chunxue; &.
[ »  0:00/0:00 ‘ CTTTCaT BTTg TTeT o atO e TACaTCTey

Heidelberg Vol. 9, Iss. 1, (Dec 2020).
A 16-year-old boy was admitted to our emergency department, in Lombardy, complaining of intense pain in his chest—radiating to his left arm—which had

started 1 h earlier. The day before he had a fever of 38-3°C that decreased after 100 mg of nimesulide. He reported no other symptoms, no medical history, Clinical Picture: Systemic lupus

and no contact with anyone with confirmed COVID-19. erythematosus and blood type
Nakamura, Norio; Fujita, Takeshi; Nakamura,

We found his vital signs to be normal apart from his temperature which was raised at 38-5°C. On auscultation of the patient's chest, we heard normal heart Masayuki; Shimada, Michiko; et al.

sounds, no pericardial rub, and no abnormal respiratory signs. We found no lymphadenopathy, no rash, and no areas of localised tenderness on the chest The Lancet; London Vol. 368, Iss. 9540, (Sep

wall. An electrocardiogram (ECG) showed inferolateral ST-segment elevation (99®) and a transthoracic echocardiography showed hypokinesia of the inferior 16-Sep 22, 2006): 1022

and inferolateral segments of the left ventricle, with a preserved ejection fraction of 52%; no pericardial effusion was seen. Investigations showed raised
high-sensitivity cardiac troponin | (9449 ng/L), creatine phosphokinase (671-0 U/L), C-reactive protein (32-5 mg/L), and lactate dehydrogenase (276-0 U/L)

roneantratinne (3PPENAIXY Tha lanienrvte connt wae 12-7Rx 109 ner | tha nantranhil conint wiae 10:04x 109 nar | and the vmnhneute connt was N-78% 109 nar

Pediatric myocarditis- presenting
clinical characteristics

SPERS IEhtmIRTUCRE/23GRE 7RIS, Full TextiB\ESGRMAELRITFI N Emp334; RBHTSEGE. 5IRA. H£=
SEEL. HAEE, BTIREEXAREN, RETRERENEEELIE: 5. Bk, T, R7F
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MYOCEII'dltlS Imna 16-year-01d bOY pOSlthE for SARS-CoV-2 fe& Gnecchi.JMassimilianny Moretli,Francesco-; Bassi, Emilio Mariaf: Leonardi,SErgiol:Tmam, Rossana ; Perott,

. 4 . . [ . LI :
Gnecchi, Massimiliano; Morett, Francesco; Bassi, Emilio Maria: Leonardi, Sergio; Totaro, Rossana: 2. Luciano ; Zuccaro, Valentina ; Perlini, Stefano ; Preda, Lorenzo ; Baldanti, Fausto ; Bruno, Raffaele ; Visconti,
The Lancet; London Vol. 395, Iss. 10242, (Jun 27, 2020): e116. DOI:10.1016/S0140-6736(20)31307-6 Luigi Oltrona

Coronary Care Unit and Laboratory of Clinical and Experimental Cardiology, Fondazione IRCCS Policlinico San
Matteo, Pavia, Italy; Department of Molecular Medicine, Cardiology Unit, University of Pavia, Pavia, Italy
: Radiology Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, ltaly

ESrav) £ - PDF gzl B/

T
LS " Coronary Care Unit and Laboratory of Clinical and Experimental Cardiology, Fondazione IRCCS Policlinico San
EE -
Matteo, Pavia, Italy
Investigations showed raised high-sensitivity cardiac troponin | (9449 ng/L), creatine phosphokinase (671-0 U/L), C-reactive ‘ Apaoctbocia ond Bacycritation nit Eondazione 1BCCC Daliclinics Con blotten Povia lialy
dehydrogenase (276-0 U/L) concentrations (appendix). The leucocyte count was 12-75x 109 per L, the neutrophil count was 10-04x 109 per L, and the I
lymphocyte count was 0-78x 109 per L. We gave the boy aspirin to relieve his pain and transferred him to the coronary care

acute myocarditis . Paediatric patients reporting chest pain and other features suggestive of acute myocarditis —with or wil

should, we believe, also be tested for SARS -CoV-2 (video). AR Medical Sciences
%5 ISSN 01406736
R Troponin |I;
. e4SSN 1474547
spirin;
Lactic acid;
Creatine kinase; e
" 3 |
Severe acute respiratory syndrome coronavirus 2; FR=E Scholarly Journals

Heart diseases;
Electrocardiography; —— .
Creatine; e 'El.llﬁbﬂlnﬁ E”g“Sh
Fever;
o El Journal Article
L-Lactate dehydrogenase;

Leukocytes;
C-reactive protein;

BRI, DO http://dx.doi.org/10.1016/50140-6736(20)31307-6

Lunphoces.
l ProQuest IR D 2424143404
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Ingram, R. E., Nelson, T., Steidtmann, D. K., & Bistricky, 5. L. (2007). Comparative
data on child and adolescent cognitive measures associated with depression.
Journal of Consulting and Clinical Psychology, 75(3), 390-403.
doi:http://dx.doi.org/10.1037/0022-006X.75.3.390

Schweizer, K., & Meubauer, A. C. (2012). Perceptual and cognitive assessment.
European Journal of Psychological Assessment, 28(3), 161-163.
doi:http://dx.doi.org/10.1027/1015-5759/a000148
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