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Étude rétrospective multicentrique chinoise 
2 groupes : 
• 197 formes légères/modérées 
• 75 formes sévères/ 8 formes graves 

Sévères : FR > 30, SpO2 < 93, P/F < 300
Graves : choc, ventilation mécanique ou autre défaillance

30% de patients en réanimation
Durée médiane de séjour en réa : 18 jours (7-38), 0 décès

ttt antiviral pour tous les patients : Ribavirine, Lopinavir ou Ritonavir
Antibiothérapie chez 67% des patients, 35% de corticothérapie
Peu de surinfections bactériennes mais plus importantes dans le groupe 
sévère (6% vs 0,5%, p 0,049)

Facteurs associés à forme sévère en analyse univariée
Age, BMI, comorbidités , délai symptômes - ttt antiviral, 
Lymphopénie,  VNI, élévation des D-dimères et CK

Négativation de la charge virale (n=221) :
- délai moyen de négativation : 11 jours (6-13)
- + long chez les patients sévères : 18,7 vs 10,6 jours

Facteurs pronostiques de négativation plus rapide :
- Absence de comorbidités (r=0,759 ; p < 0,001)
- Traitement antiviral précoce (r=0,785 ; p < 0,001) 

Étude rétrospective
Pas de détail sur quel patient a reçu quel antiviral

Pas de recherche de corrélation entre charge virale et 
sévérité

Un traitement précoce pourrait permettre de 
diminuer le risque de forme sévère?

Traitement antiviral précoce et COVID-19
Early antiviral treatment contributes to alleviate the severity and improve the prognosis of patients with novel coronavirus disease (COVID-19)
Jian Wu, Lanjuan Li et al., Journal of Internal Medecine, 27 March 2020,https://doi.org/10.1111/joim.13063

Variable OR  (95CI%) P

Age >65 ans 81,2 (1,1-5988,1) 0,045

Comorbidités 54,74 (1,14-2634,8) 0,043

Délai entre symptomes
et début du ttt antiviral

26,98(1,81-402,93) 0,017

Facteurs de risque de forme sévère en analyse multivariée

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Wu,+Jian
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Li,+Lanjuan
https://doi.org/10.1111/joim.13063


Cardiac involvement in a patient with coronarovirus disease 2019 – Inciardi et al – JAMA 27/03/2020

Case report :
Femme italienne de 53 ans
Pas de FDRCV
Fièvre et toux 1 semaine avant la consultation, AEG depuis 2j
ECG microvolté, sus décalage ST diffus, prédominant en inféro-latéral, ST
concave avec ondes T negatives V1 et aVR
ETT : troubles de la cinétique diffus
Coronarographie  : pas d’obstruction coronaire
è myopéricardite, test Covid + dans contexte épidémique

J1 J2 J3 J4 J5 J6 J7

Troponine
ng/mL

0,24 0,59 0,78 0,89 0,76 0,65 0,63

NT proBNP
pg/mL

5647 8465 8133 5113 2827 NA NA

Prise en charge :
è Dobutamine 4j, Hydroxychloroquine, Lopinavir/Ritonavir, corticoïdes
è ETT J6 : diminution de l’épaisseur pariétale, FEVG 44%, diminution de

l’épanchement

Confirmation de la myopéricardite :
è ETT : épaississement, hypokinésie diffuse, FEVG 40%,

épanchement péricardique diffus
è IRM : épaissisement pariétal, hypokinésie diffuse biventriculaire,

prédominant en apical et FEVG 35%, épanchement péricardique
12mm

T he first cases of coronavirus disease 2019 (COVID-19)
were reported in December 2019, originating in Wu-
han, China,1 with rapid spread worldwide, and COVID-19

became a public health emergency of international concern.2

The pathogen has been identified as a novel enveloped RNA
beta-coronavirus and has been named severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2).3 The clinical course
of SARS-CoV-2 infection is mostly characterized by respira-
tory tract symptoms, including fever, cough, pharyngodynia,
fatigue, and complications related to pneumonia and acute re-
spiratory distress syndrome.4

Data regarding cardiovascular involvement due to SARS-
CoV-2 infection are less described. Previous severe acute re-
spiratory syndrome (SARS) beta-coronavirus infections could
be associated with tachyarrhythmias and signs and symp-
toms of heart failure.5 The present report describes a case of
cardiac involvement in a patient affected by COVID-19. The pa-
tient provided written informed consent, and the diagnostic
procedures were conducted in accordance with institutional
guidelines about the protection of human subjects.

Report of a Case
An otherwise healthy 53-year-old white woman without pre-
vious history of cardiovascular disease presented to the emer-
gency department with severe fatigue for 2 previous days. She
denied chest pain, dyspnea, and further symptoms. She re-
ported having fever and cough the week before.

On arrival to the emergency department, physical exami-
nation revealed blood pressure of 90/50 mm Hg, heart rate of
100 beats per minute, oxygen saturation of 98% while breath-
ing ambient air, and body temperature of 36.6 °C. (She re-
mained afebrile during the subsequent clinical course.) Arte-
rial gas analysis showed a pH of 7.46, oxygen partial pressure
of 82 mm Hg, carbon dioxide partial pressure of 32 mm Hg, and

lactate level of 17.1 mg/dL (to convert to millimoles per liter,
multiply by 0.111). A 12-lead electrocardiogram (ECG) showed
low voltage in the limb leads, minimal diffuse ST-segment el-
evation (more prominent in the inferior and lateral leads), and
an ST-segment depression with T-wave inversion in lead V1 and
aVR (Figure 1A).

Findings on chest radiography were unremarkable
(Figure 1B). Blood tests revealed elevated levels of markers of
myocyte necrosis (high-sensitivity troponin T level of 0.24
ng/mL [to convert to micrograms per liter, multiply by 1] and
creatine kinase–MB level of 20.3 ng/mL [to convert to micro-
grams per liter, multiply by 1]), elevated N-terminal pro–
brain natriuretic peptide (NT-proBNP) levels (5647 pg/mL [to
convert to nanograms per liter, multiply by 1]), slight increase
in C-reactive protein levels (1.3 mg/dL [to convert to milli-
grams per liter, multiply by 10), and normal blood cell counts
(Table). Blood sample tests also revealed hyperkalemia, hy-
ponatremia, and hypochloremia. These abnormalities were
treated with kayexalate, glucose and insulin solution, and so-
dium bicarbonate. Given the echocardiography changes, re-
gional wall motion abnormalities, and elevated markers of

Key Points
Question What are the cardiac complications associated with the
emerging outbreak of coronavirus disease 2019 (COVID-19)?

Findings In this case report, an otherwise healthy 53-year-old
patient developed acute myopericarditis with systolic dysfunction
confirmed on cardiac magnetic resonance imaging a week after
onset of fever and dry cough due to COVID-19. The patient was
treated with inotropic support, antiviral drugs, corticosteroids,
and chloroquine, with progressive stabilization of the clinical
course.

Meaning The emerging outbreak of COVID-19 can be associated
with cardiac involvement, even after the resolution of the upper
respiratory tract infection.

Figure 1. Electrocardiographic and Chest Radiographic Findings

ElectrocardiographyA Chest radiographyB

A, Electrocardiography showing sinus rhythm with low voltage in the limb leads,
diffuse ST-segment elevation (especially in the inferior and lateral leads), and
ST-segment depression with T-wave inversion in leads V1 and aVR. B,

Posteroanterior chest radiography at presentation. No thoracic abnormalities
were noted.
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Case Report

daily, intravenously) was administered to attenuate lung 
inflammation. Laboratory tests results are listed in the 
appendix (p 4). After receiving medication, his body 
temperature reduced from 39·0 to 36·4 °C. However, his 
cough, dyspnoea, and fatigue did not improve. On day 12 
of illness, after initial presentation, chest x-ray showed 
progressive infiltrate and diffuse gridding shadow in 
both lungs. He refused ventilator support in the intensive 
care unit repeatedly because he suffered from claustro-
phobia; there fore, he received high-flow nasal cannula 
(HFNC) oxygen therapy (60% concentration, flow rate 
40 L/min). On day 13 of illness, the patient’s symptoms 
had still not improved, but oxygen saturation remained 
above 95%. In the afternoon of day 14 of illness, his 
hypoxaemia and shortness of breath worsened. Despite 
receiving HFNC oxygen therapy (100% concentration, 
flow rate 40 L/min), oxygen saturation values decreased 
to 60%, and the patient had sudden cardiac arrest. He 
was immediately given invasive ventilation, chest com-
pression, and adrenaline injection. Unfortunately, the 
rescue was not successful, and he died at 18:31 (Beijing 
time).

Biopsy samples were taken from lung, liver, and heart 
tissue of the patient. Histological examination showed 
bilateral diffuse alveolar damage with cellular fibromyxoid 
exudates (figure 2A, B). The right lung showed evident 
desquamation of pneumocytes and hyaline mem brane 
formation, indicating acute respiratory distress syndrome 
(ARDS; figure 2A). The left lung tissue displayed 
pulmonary oedema with hyaline membrane formation, 
suggestive of early-phase ARDS (figure 2B). Inter stitial 
mononuclear inflammatory infiltrates, dominated by 
lymphocytes, were seen in both lungs. Multi nucleated 
syncytial cells with atypical enlarged pneumocytes 

character ised by large nuclei, amphophilic granular cyto-
plasm, and prominent nucleoli were identified in the intra-
alveolar spaces, showing viral cytopathic-like changes. No 
obvious intranuclear or intracytoplasmic viral inclusions 
were identified.

The pathological features of COVID-19 greatly 
resemble those seen in SARS and Middle Eastern 
respiratory syndrome (MERS) coronavirus infection.4,5 In 
addition, the liver biopsy specimens of the patient with 
COVID-19 showed moderate microvesicular steatosis 
and mild lobular and portal activity (figure 2C), indicating 
the injury could have been caused by either SARS-CoV-2 
infection or drug-induced liver injury. There were a few 
interstitial mononuclear inflammatory infil trates, but no 
other substantial damage in the heart tissue (figure 2D).

Peripheral blood was prepared for flow cytometric 
analysis. We found that the counts of peripheral CD4 
and CD8 T cells were substantially reduced, while 
their status was hyperactivated, as evidenced by the 
high proportions of HLA-DR (CD4 3·47%) and CD38 
(CD8 39·4%) double-positive fractions (appendix p 3). 
Moreover, there was an increased concentration of 
highly proinflammatory CCR6+ Th17 in CD4 T cells 
(appendix p 3). Additionally, CD8 T cells were found to 
harbour high concentrations of cytotoxic granules, in 
which 31·6% cells were perforin positive, 64·2% cells 
were granulysin positive, and 30·5% cells were 
granulysin and perforin double-positive (appendix p 3). 
Our results imply that overactivation of T cells, 
manifested by increase of Th17 and high cytotoxicity of 
CD8 T cells, accounts for, in part, the severe immune 
injury in this patient.

X-ray images showed rapid progression of pneumonia 
and some differences between the left and right lung. In 
addition, the liver tissue showed moderate microvesicular 
steatosis and mild lobular activity, but there was no 
conclusive evidence to support SARS-CoV-2 infection 
or drug-induced liver injury as the cause. There were 
no obvious histological changes seen in heart tissue, 
suggesting that SARS-CoV-2 infection might not directly 
impair the heart.

Although corticosteroid treatment is not routinely 
recommended to be used for SARS-CoV-2 pneumonia,1 
according to our pathological findings of pulmonary 
oedema and hyaline membrane formation, timely and 
appropriate use of corticosteroids together with ventilator 
support should be considered for the severe patients to 
prevent ARDS development.

Lymphopenia is a common feature in the patients with 
COVID-19 and might be a critical factor associated with 
disease severity and mortality.3 

Our clinical and pathological findings in this severe 
case of COVID-19 can not only help to identify a cause 
of death, but also provide new insights into the 
pathogenesis of SARS-CoV-2-related pneumonia, which 
might help physicians to formulate a timely therapeutic 
strategy for similar severe patients and reduce mortality.

Figure 2: Pathological manifestations of right (A) and left (B) lung tissue, liver tissue (C), and heart tissue (D) 
in a patient with severe pneumonia caused by SARS-CoV-2
SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.
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Xu et al. Infiltrats
inflammatoires sans autre
anomalie tissulaire

Atteinte rare, peu de données dans la littérature
A dépister par dosage de troponine

Eliminer avant tout les causes fréquentes ! 
SCA ++ (état pro-inflammatoire, pro-thrombotique)

COVID ET ATTEINTE CARDIAQUE ?



Point tuto: Comprendre la RT-PCR 
SARS-CoV2 en 2 mn

Testing Individuals for Coronavirus Disease 2019 (COVID-19)
Joseph Hadaya, MD1; Max Schumm, MD1; Edward H. Livingston, MD1,2

JAMA. Published online April 1, 2020., doi:10.1001/jama.2020.5388

SARS-CoV-2 = Virus à ARN
Prélèvements patients

Etape 1: Rétro-transcription de l’ARN de SARS-
CoV2 (si présent) en ADNc par ajout de
• Fragments d’ADN complémentaires (primers) 

de gènes connus du SARS-CoV2: Région ORF, 
Nucleocapsid protein (N) et Protéine 
enveloppe E 

• Enzyme Reverse Transcriptase

Absence d’ADNc de SARS-CoV2 Pas 
de liaison des primers à l’ADNc

Pas d’amplification

Présence d’ADNc de SARS-CoV2
Amplification par Taq polymérase

Détection/quantification par 
intensité fluorescence

Critère positivité: ORFIa/b positif et/ou gène E et gène N positifs

Figure: Amplicon cible sur génome SARS-CoV-2. 
E gène protéine enveloppe, M gène de la protéine de membrane, N gène de la protéine de la nucléocapside

ORF cadre de lecture ouvert, RdRp : gène de l’ARN, S gène protéine de pic

Interpréter le Ct ou Cp

• Chaque cycle d’amplification par PCR 
produit de la fluorescence

• ADN de SARS-CoV2 détecté à partir d’un 
certain seuil de fluorescence  supérieur au 
bruit de fond

• Ct (Cycle threshold)= Nombre de cycles 
d’amplification nécessaires à la détection 
de l'ADN SARS-CoV2

• Seuil de positivité: Moins de 35 cycles 
(Ct<35) pouvant varier suivant les 
machines ou les études

Warning: Il existe des techniques qualitatives, semi-quantitatives, quantitatives

Etape 2: Amplification

Plus la quantité d'ADNc
initiale sera élevée, moins 
le nombre de cycle 
nécessaire à la détection 
sera important  (Ct faible).

Extraction acides nucléiques
par lyse cellulaire

Rétro-
transcription

PCR en 
temps réel

https://jamanetwork.com/searchresults?author=Joseph+Hadaya&q=Joseph+Hadaya
https://jamanetwork.com/searchresults?author=Max+Schumm&q=Max+Schumm
https://jamanetwork.com/searchresults?author=Edward+H.+Livingston&q=Edward+H.+Livingston
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