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Numero cumulativo di casi e decessi in SARS CoV-2 in Europa
Italia al terzo posto per n di casi 
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Case-Fatality Rates by Country

• Mortality differences between countries 
and time periods could be caused by 
differences in:
• Testing  countries only test people 

with severe symptoms; the case fatality 
rate will be higher than one with 
widespread testing for asymptomatic 
cases

• Demographics mortality high 
for older persons or persons with 
high-risk comorbidities

• Healthcare system characteristics 
hospital overwhelm, etc

• Unknown factors

coronavirus.jhu.edu/data/mortality 

Deaths (%)

Observed Case-Fatality Rates (January 5, 2022)
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Age Group Selection

Covers ~10% of US population: 99 counties in 14 states (CA, CO, CT, GA, IA, MD, MI, MN, NM, NY, OH, OR, TN, UT)
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COVID-NET: Lab-Confirmed COVID-19–Associated 
Hospitalization Rates Stratified by Age



Selected Variants of Concern Characteristics

WHO Label* PANGO Lineage
Spike Protein 

Substitutions?
Date of Designation

Alpha B.1.1.7 ✅ December 2020

Beta B.1.351, B.1.351.2, B.1.351.3 ✅ December 2020

Delta
B.1.617.2, AY.1, AY.2, AY.3, AY.4, AY.5, AY.6, 

AY.7, AY.8, AY.9, AY.10, AY.11, AY.12 
✅ May 2021

Gamma P.1, P.1.1, P.1.2 ✅ December 2020

Epsilon B.1.427, B.1.429 ✅ March 2021

Omicron B.1.1.529 ✅ November 2021

CDC: SARS-CoV-2 Variant Classifications and Definitions  https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html. Last 
updated December 1, 2021

https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-info.html
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KM estimates of cumulative probability of in-hospital death

The KM probability of in-hospital death
by 14 days was 29.5% (IQR 25.5-34%)

A total of 174/539 

(32.3%) patients

died in hospital 

over 8228 person-

day follow-up



In-hospital mortality according to age and comorbidities
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AGE STRATA

COMORBIDITIES

Prevalence of death according to age strata and comorbidities among 539 patients hospitalised for Covid-19  
at San Paolo hospital, Milan 

A d’Arminio Monforte et al, IJID 2020 in press



Predictors of Mortality Among COVID-19–Positive 
Hospitalized Patients in the UK

• Prospective observational 
cohort study of hospital 
admissions in England, 
Wales, and Scotland 
during February 6 - April 
19, 2020 (N = 20,133)
• Significantly increased 

risk of mortality among 
older patients, men, and 
those with chronic 
comorbidities

Docherty. BMJ. 2020;369:m1985. Slide credit: clinicaloptions.com

Multivariate Survival Analysis

HR (95% CI) P Value
<50 yr
50-59 yr 
60-69 yr 
70-79 yr 
≥80 yr 
Female sex
Chronic cardiac disease
Chronic pulmonary disease
Chronic kidney disease
Diabetes
Obesity
Chronic neurologic disorder
Dementia
Malignancy
Moderate/severe liver disease

2.63 (2.06-3.35)
4.99 (3.99-6.25)

8.51 (6.85-10.57)
11.09 (8.93-13.77)

0.81 (0.75-0.86)
1.16 (1.08-1.24)
1.17 (1.09-1.27)
1.28 (1.18-1.39)
1.06 (0.99-1.14)
1.33 (1.19-1.49)
1.17 (1.06-1.29)
1.40 (1.28-1.52)
1.13 (1.02-1.24)
1.51 (1.21-1.88)

Characteristic

<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
.087

<.001
.001

<.001
.017

<.001

101 2 5

http://www.clinicaloptions.com/


Life 2021, 11, 979. https://doi.org/10.3390/life11090979 

In conclusion, we observed a sharp reduction of in-hospital deaths according to the first two

waves of SARS CoV-2 epidemics, but males aged above 70 showed less benefit of improved

survival overtime and thus should be the focus of preventive campaigns and of vaccination

programs. 



Marginal predictions of in-hospital death by sub-groups in first and second wave of epidemic (right

panel) and relative reduction during the second wave (left panel). yrs = years; F = females; M = males; 

CCI = age unadjusted Charlson Comorbidity Index. 
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numero di ricoverati percentuale ricoverati deceduti

2020
Ricoveri: 1649

Decessi: 426 (25.8%)

2021
Ricoveri: 993

Decessi: 210 (21.1%)

2022
Ricoveri: 1179

Decessi: 136 (11.5.%)

NUMERO DI RICOVERI E PERCENTUALE DEI DECESSI INTRAOSPEDALIERI PER TRIMESTRE 
ANNI 2020-2021-2022- ASST SANTI PAOLO E CARLO, PRESIDIO SAN PAOLO



Trattamenti antivirali / Mab effettuati
SC Malattie Infettive ASST santi Poalo e Carlo

03/21 - 12/22 AMBULATORIO RICOVERO PER COVID RICOVERO NON PER COVID TOT

Bamlanivimab 700 mg 8 0 0 8

Bamlanivimab 700 mg + Etesevimab 1200 mg 107 0 8 115

Casirivimab 1200 mg + Imdevimab 1200 mg 58 19 9 86

Casirivimab 4000 mg + Imdevimab 4000 mg 0 38 0 38

Casirivimab 600 mg + Imdevimab 600 mg 2 0 0 2

Sotrovimab 81 8 13 102

Remdesivir 133 140 97 370

Molnupiravir 101 0 4 105

Paxlovid 230 0 36 266

Evulshed 35 4 24 63

TOT 755 209 191 1155



R E T R O S P E C T I V E  S T U D Y  C O M PA R I N G  O U T C O M E ,  S A F E T Y  A N D  V I R O L O G I C A L  
C L E A R A N C E   AT  D AY  7  I N  PAT I E N T S  W I T H  M I L D - M O D E R AT E  C O V I D - 1 9  
D I S E A S E  T R E AT E D  W I T H  M O L N U P I R AV I R ,  N I R M AT R E LV I R / R I T O N AV I R  A N D  
S H O R T - C O U R S E  O F  R E M D E S I V I R

T. Beringheli, F. Bai, V. Vitaletti, F. Molà, A. Copes, N. Gemignani, S. Pettenuzzo, D. Barbanotti, G. 
Mulè, R. Castoldi, B. Varisco, R. Nardo, L. Lundgren, L. Albertini, M. Augello, L. Biasioli, C. Falcinella,  
D. Tomasoni, T. Bini, G. Marchetti, A. d’Arminio Monforte

o Antiviral therapies against SARS-CoV-2 (Molnupiravir-MNP, Nirmatrelvir/Ritonavir-PAX and Remdesivir-RDV) are indicated in mild-moderate

outpatients within 5-7 days from symptoms onset, ≥1 risk factor for progression.

o These treatments demonstrated efficacy in randomized trials, but real-life data are lacking, especially in vaccinated patients 1, 2.

o We compared the efficacy, safety and virological clearance (VC) at day 7 (T7) post-treatment with MNP, PAX and RDV in SARS-CoV-2-infected

patients at high risk (HR).

1. Najjar-Debbiny R, Gronich N, Weber G et al, Effectiveness of Paxlovid in reducing severe COVID-19 and mortality in high-risk patients, CID 2022; ciaci443. 

2. Lee TC, Morris AM, Grover SA et al, Outpatient therapies for COVID-19: how do we choose?, OFID 2022; 9(3):ofac008. 



Study population

Characteristics Study population
N 376

PAX
N 150

(39.9%) 

MNP
N 92

(24.5%)

RDV
N 134

(35.6%)

p value

Age [years], median (IQR) 75 (63-84) 70 (56-80) 79 (67-84) 78 (68-86) <0.001

Female sex, n (%) 167 (44.4%) 78 (52%) 33 (35.9%) 56 (41.8%) 0.037

COVID-19 vaccination, n (%):
Yes, only 1 dose

Yes, complete first schedule
Yes, first booster

Yes, second booster
Unknown

4 (1.1%)
35 (9.3%)

247 (65.7%)
40 (10.6%)

1 (0.3%)

0
14 (11.7%)
92 (76.7%)
14 (11.7%)

1 (0.7%)

3 (3.6%)
10 (11.9%)
64 (76.2%)

7 (8.3%)
0

1 (0.8%)
11 (9%)

91 (74.6%)
19 (15.6%)

0

0.227

COVID-19 vaccination, n (%):
Yes, last vaccination >120 days
Yes, last vaccination ≤120 days)

N 293
168 (57.3%)
125 (42.7%)

N 100
71 (71%)
29 (29%)

N 80
31 (38.8%)
49 (61.3%)

N 113
66 (58.4%)
47 (41.6%)

0.661

Risk factor, n (%):
Age > 65 years

BMI >30
Cardio-vascular disease

COPD or other respiratory disease
Neurological disease

Diabetes mellitus
Chronic kidney failure

Cancer
Immunodeficiency

234 (62.2%)
28 (7.4%)
139 (37%)
76 (20.2%)
35 (9.3%)

63 (16.8%)
21 (5.6%)
30 (8%)

49 (13%)

68 (45.3%)
11 (7.3%)

34 (22.7%)
33 (22%)
13 (8.7%)

16 (10.7%)
3 (2%)
9 (6%)

30 (20%)

66 (71.7%)
7 (7.6%)

47 (51.1%)
17 (18.5%)

4 (4.3%)
16 (17.4%)

7 (7.6%)
7 (7.6%)
8 (8.7%)

100 (74.6%)
10 (7.5%)

58 (43.3%)
26 (19.4%)
18 (13.4%)
31 (23.1%)
11 (8.2%)

14 (10.4%)
11 (8.2%)

<0.001
0.997

<0.001
0.770
0.065
0.019
0.047
0.381
0.005

Treatments for COVID-19, n (%):
Heparin

Corticosteroid therapy
59 (15.7%)

15 (4%)

13 (8.7%)
3 (2%)

3 (3.3%)
1 (1.1%)

43 (32.1%)
11 (8.2%)

<0.001
0.007



Characteristics Study population
N 376

PAX
N 150

(39.9%) 

MNP
N 92

(24.5%)

RDV
N 134

(35.6%)

p value

Setting, n (%):
Outpatient service

Hospitalization because diseases other than 
COVID-19

284 (75.5%)
92 (24.5%)

130 (86.7%)
20 (13.3%)

89 (96.7%)
3 (3.3%)

65 (48.5%)
69 (51.5%)

<0.001

Days from symptom onset to antiviral treatment,
median (IQR) 3 (1-4) 2 (1-3) 3 (2-4) 2 (1-4) 0.161

Days from symptom onset to virological clearance,
median (IQR) 13 (10-17) 10 (8-15) 14 (11-18) 13 (10-19) 0.002

Outcome, n (%):
Recovery

Hospitalization
Death

N 322
309 (96%)
2 (0.6%)

11 (3.4%)

N 117
115 (98.3%)

0 
2 (1.7%)

N 79
77 (97.5%)

0
2 (2.5%)

N 126
117 (92.9%)

2 (1.6%)
7 (5.6%)

0.185

Adverse events, n (%):
No
Yes

Unknown

311 (82.7%)
11 (2.9%)

54 (14.4%)

108 (72%)
9 (6%)

33 (22%)

78 (84.8%)
1 (1.1%)

13 (14.1%)

125 (93.3%)
1 (0.7%)
8 (6%)

<0.001

Virological clearance at day 7 from treatment, n 
(%):
No
Yes

N 250

139 (37%)
111 (29.5%)

N 85

32 (37.6%)
53 (62.4%)

N 59

44 (74.6%)
15 (25.4%)

N 109

66 (60.6%)
43 (39.4%)

<0.001

Study population



Parameters OR 95% CI p values AOR 95% CI p values

Age,
Each year more

0.978 0.963-0.994 0.007 0.984 0.967-1.001 0.069

Gender:
Female
Male

1
0.812 0.493-1.336

0.412

Vaccination:
>120 days
≤120 days

1
0.735 0.424-1.275

0.273

Immunodeficiency:
Yes
No

1
0.752 0.365-1.550

0.440 1.295 0.574-2.924 0.534

Days from symptoms 
onset to treatment,
Each day more 0.992 0.968-1.018 0.543

Antiviral treatment:
Remdesivir
Paxlovid
Molnupiravir

1
2.542
0.523

1.419-4.555
0.260-1.054

<0.001

0.002
0.070

1
2.248
0.500

1.211-4.172
0.246-1.013

0.001

0.010
0.054

Factors associated with virological clearance at T7 by fitting multivariable logistic regression



Epidemia da SARS CoV-2: conclusioni

Il numero di casi nel mondo sembra essere   diminuito solo 
recentemente

Probabile sottodiagnosi nei casi non necessitanti ricovero 
ospedaliero

Il numero di casi ospedalizzati è in diminuzione 

La vaccinazione di massa ha avuto ruolo fondamentale

La letalità è ancora elevata, negli anziani e in pazienti con 
comorbidità

Decesso per COVID-19 o per aggravarsi di patologie pre-esistenti?

Verso una ‘normalizzazione’ di tale patologia
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