


ü On December 31 2019, China alerted 
WHO to several cases of unusual 
pneumonia in Wuhan (11M), in the 
central Hubei province. The virus was 
unknown (1st case = December 8).

ü The Market was shut down on January 1.
ü 40 similar cases are declared.
ü On January 5, Chinese officials ruled out 

the possibility that this was a recurrence 
of the severe acute respiratory syndrome 
(SARS) virus 

ü On January 7, officials in Shangai
announced they had identified a new 
virus, according to the WHO. The novel 
virus was named 2019-nCoV or SARS-
CoV-2 (coronavirus family; pangolin/ 
turtle/snake)

ü On January 11, a first case is reported in 
Thailand
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Consensus, Nature Microbiol 2020
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Lu, Lancet 2020
Hoffmann, Cell 2020

FUSION 
PEPTIDE



v
v

THE DISEASE = COVID-19
ü Coronaviruses can travel only about six feet * from the infected person
ü Viral load is higher in LRT than throat swab
ü SARS-CoV-2 has been found in tears (only if conjunctivitis)
ü Viral RNA was also detected in saliva, blood (10%) and stool (40%) specimens
ü SARS-CoV-2 can live on surfaces: 85% of hospital surfaces (how long ?)
ü No (almost) vertical transmission (SARS-Cov2 + in placenta)

< 98 cm (MAX RISK)
< 183 cm (RISK)

Poon, Nature Med 2020
Chan, Lancet 2020

Holshue, N Engl J Med 2020

Ong, JAMA 2020
Liu, J Infect 2020

MEDIAN = 5 days
(ranges 1-17)

Lauer, Ann Inter Med 2020





THE DISEASE

SUSPECTED CASE IS:

üAcute respiratory illness AND a history of travel to area reporting 
transmission of COVID-19 disease (14-18 days)

üAcute respiratory illness AND contact with a confirmed or probable 
COVID-19 case (14-18 days)

üA patient with severe acute respiratory infection AND requiring 
hospitalization AND with no other aetiology that fully explains the clinical 
presentation



THE DISEASE

”Epidemic” phase:

ü Syncope
ü Tachycardia
ü “Malaise”
ü Gastro-intestinal

ü Male (70%)
ü Age: 55 years
ü Comorbidities: 65%

ü Evolution: 3-7 days



• Biological parameters : 

• NOT SPECIFIC
• Lymphopenia (T-subtype?)
• Thrombopenia
• AST/ALT (8-25%)
• D-dimers (>50%)
• AKI (5-15% - CKD ?)
• CK/TnT (5-10%)
• Neuro ???

• Almost no CO-INFECTION (on 
admission)

Lippi, Clin Chem Lab Med 2020
Li, J Med Virol 2020
Huang, Lancet 2020

THE DISEASE



THE DISEASE 1099/7036 (14%)

ALL (n=1099) Non-Severe (n=926) Severe (n=173)

Age, years 47 (35-58) 45 (34-57) 52 (40-65)

Incubation, days 4 (2-7) 4 (2-7) 4 (2-7)

Comorbidities, % 24% 21% 39%

Abnormal CXR, % 59% 54% 77%

Abnormal CT-scan, % 86% 84% 95%

Thrombopenia, % 36% 32% 58%

Elevated CRP, % 61% 57% 82%

Elevated LDH, % 41% 37% 58%

Shock, % 1.1% 0.1% 6.4%

ARDS, % 3.4% 1.1% 15.6%

AKI, % 0.5% 0.1% 2.9%

Mortality, % 1.4% 0.1% 8.1%



THE DISEASE
Few patients in shock (4-17%)
“Acute cardiac injury” 10-50% in hospitalized patients 
Myocarditis

Severe lung involvement in 10-20% 
25% of patients require ICU admission
MV in 8-45% in hospitalized patients
ARDS 17-30% in hospitalized patients

Huang, Lancet 2020
Chen, Lancet 2020

Wang, JAMA 2020
Yang, J Infect 2020

Han, Clin Chem Lab Med 2020
Mao, medRxiv 2020

Zhou, Lancet 2020
Naicker, Kidney Int 2020







n=201
FACTORS ASSOCIATED WITH 
ARDS

üAge
üHighest Temperature
üHypertension
üDiabetes
üD-Dimers
üLymphopenia
üBiological variables





THE DISEASE
Few patients in shock (4-17%)
“Acute cardiac injury” 10-50% in hospitalized patients 
Myocarditis

“Transaminitis” (2-9%)
Rare pancreatitis

Albuminuria (34-65%)
AKI (7-40%)
RRT (5-10%)

Dizziness, Headache, Anosmia – Stroke ? (5%)

Severe lung involvement in 10-20% 
25% of patients require ICU admission
MV in 8-45% in hospitalized patients
ARDS 17-30% in hospitalized patients

Huang, Lancet 2020
Chen, Lancet 2020

Wang, JAMA 2020
Yang, J Infect 2020

Thrombopenia
Hypercoagulability

Han, Clin Chem Lab Med 2020
Mao, medRxiv 2020

Zhou, Lancet 2020
Naicker, Kidney Int 2020





DIAGNOSIS

EPIDEMIOLOGY NOT HELPFUL
ASPECIFIC

ASYMPTOMATIC (<10% ?)*

NP SWAB RT-PCR (FN 20%) – TEST FOR OTHER VIRUSES
BAL SWAB RT-PCR (FN NOT SEVERE)
BLOOD RT-PCR (PREDICTOR OF SEVERITY)

CHEST X-RAY (FN ON ADMISSION)
CHEST CT-SCAN (NP SWAB -)

Chen, Emerging Microbes & Infections 2020

NO SPECIFIC LAB TEST
IgM/IgG ?



DIAGNOSIS



DIAGNOSIS



ü Periphery distribution 51%
ü Bilateral involvement 59%
ü Multifocal involvement 69%
ü Unifocal involvement 8%

ü More than two lobes involved 59%

ü Ground glass opacification 72%
ü Consolidation 13%
ü Crazy paving pattern 12%
ü Cavitation 0%

ü Pleural effusion 4%
ü Pericardial effusion 1%
ü Lymphadenopathy 1%

SARS-CoV-2 RT-PCR+

ü CT+ in >90% of patients with 
respiratory symptoms

ü Mixed patterns more prevalent in 
symptomatic patients *

ü COVID-19 pneumonia may occur in 
up to 20% of RT-CPR- patients

10-20% CT- on admission in patients 
with CLINICS + and RT-PCR + but 

without respiratory symptoms

Guan, medRxiv 2020
Yang, J Infect 2020

Chung, Radiology 2020

Shi, Lancet Infect Dis 2020
Ai, Radiology 2020

Inui, Radiology 2020



ü Low rate of missed diagnosis of COVID-19 (4%)
ü CT findings “peak” during illness days 6-11
ü Evolution from ground-glass opacity to mixed patterns peak 

during illness days 12-17
ü Halo sign > 60%
ü Septal thickening, bronchiectasis, pleural thickening 

and subpleural involvement
ü Not specific findings between viral pneumonias Salehi, AJR 2020

Wang, Radiology 2020



DIAGNOSIS

SYMPTOMATIC
NO

YES

CONTACT ?
NO

Follow-Up

YES

SARS-CoV-2 Swab

Lung CT-scan

Isolated
At Home

« Healthy »

Hospital
(ICU)

Lung
Involvement

CXR +
SARS-CoV-2 +

BAL
PCR SARS-CoV-2

+

Repeat Swab
at 48 hours

-

-

+
Isolated
At Home

Chest X-Rays (US?)
Viral Swab

SARS-CoV-2 Swab

CXR ?
SARS-CoV-2 -
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DIFFUSION - MORTALITY



85%

15%

3-5%

0.1% 5-8% 42-62-%
8%

2-3%







MORTALITY

58/191
28%

n=191



MORTALITY

97% of patients on MV died
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N=68



TREATMENT



• RESPIRATORY SUPPORT
üOxygen therapy
üHFOT? CPAP ? NIV ?

üAerosol dispersion ? (up to 1m < air leakage and PEEP!) 
üFailure (MERS > SARS) ?
üHigh-risk patients = Low PF and MOF

üMechanical ventilation
üLow TV (protective)
üHigh PEEP (> 15 cmH20)

üProne Positioning
üECMO (3-5%)

• PREVENT COMPLICATIONS (VAP, CLABSI – 10%)
• ANTIBACTERIAL ? (macrolides – interactions +++)

TREATMENT – SUPPORTIVE CARE

ü Disposable, single-use systems
ü Breathing with closed mouths (HFOT)
ü Condensation in the circuit cleaned



TREATMENT – ANTIVIRALS



• Hydroxychloroquine
• 200 mg q12h (7 days)

• ANTIVIRALS = no proof at today !!!!
• Lopinavir/Ritonavir (SARS = Reduction of ARDS occurrence)

• 400 mg q12h (5-7 days)

• Remdesivir (experimental MERS = reduction of viral load)
• 200 mg loading dose then 100 mg/d (10-14 days)

• Umifenovir (better outcome in 69 patients)
• Oseltamivir

• Ribavirine + IFN discouraged (MERS)
• Plasma exchange (or IVIG?)
• VACCINES ??

TREATMENT - ANTIVIRALS



• IMMUNOMODULATION 
• Camrelizumab = anti-PD1
• Tocilizumab = IL-6
• Baricitinib = Janus kinase inhibitor

• OTHERS
• Telmisartan or Losartan ?

TREATMENT - OTHERS



TREATMENT - OTHERS



TREATMENT

IV steroids are discouraged (delayed ARN clearance) – Inhaled ???



n=201

30.8%

Mortality = 66% if MV (n=67)

27/50 (54%)

13/34 (38%)



ORGANISATION



ORGANISATION - ICU



ORGANISATION – NOSOCOMIAL PREVENTION

üIn one study, 41% of patients were presumed to be related to transmission 
within the hospital
ü12% hospitalized for other reasons
ü29% healthcare workers

üHealth-care personnel infected
ü3.8% (1716 out of 44672)
ü14.8% cases classified as severe or critical
ü5 Deaths

ü2339 (8.4% of all cases) in Italy

Wu, JAMA 2020

Zunhyou, JAMA 2020

Grasselli, JAMA 2020




