
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



C
r

M
o

D

J
i
c
m
s
i
(

l
C
1
(
n
c
A

a
p
w

t
p
t
C
b
d
t

s
0
w

F
c

Medicina  Intensiva  45  (2021)  381---384

OVID-19 mortality and health-care
esources: Organization

ortalidad de COVID-19 y recursos sanitarios:
rganización

ear  Editor:

i  and  colleagues1 plotted  COVID-19  mortality  against
ncidence  and  demonstrated  a  statistically  significant
orrelation,  which  highlighted  a  possible  link  between
ortality  and  health-care  burden;  we  recently  found  a

imilar  association  between  case  fatality  rate  (CFR)  and

(Fig.  1).  The  pharyngeal  swab  per  10,000  people  did  not
correlate  with  the  CFR  (p-value  0.368).

The  multivariate  analysis  showed  that  CFR  was  only  asso-
ciated  with  COVID-19  incidence  (p-value  0.001),  but  neither
with  ICUAR  (p-value  0.172),  nor  with  pharyngeal  swab  per
10,000  people  (p-value  0.221).

The  different  COVID-19  incidence  and  ICU  capability  in
the  Italian  Regions  showed  that  mortality  was  linked  to  high
incidence  and  ICU  capability.

Our  previous  analysis  was  done  during  the  continuous
everyday  increasing  of  ICU  patients,  which  peaked  on  April
3rd,  whether  now  we  included  two  weeks  of  decreasing  pres-
sure  on  ICU:  the  association  between  CFR  and  ICAR  is  still
present,  but  in  the  multivariate  regression  model  only  the
nd  th
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ntensive  care  unit  to  total  inpatient  admission  rate
ICUAR).2

Extending  our  previous  analysis  over  time  on  the  cumu-
ative  data  from  February  21st to  April  18th,  and  including
OVID-19  incidence,  we  evaluated  CFR  and  ICUAR  on
75,925  cases,  27,740  inpatients,  2733  intensive  care  unit
ICU)  inpatients,  23,227  deaths:  the  CFR  was  13.2%,  and  the
umber  of  patients  admitted  in  ICU  varied  along  time,  rea-
hing  a  peak  of  4068  on  April  3rd and  reducing  to  2733  on
pril  18th (32.8%  reduction  in  2  weeks).3

The  COVID-19  incidence  and  ICU  capability  varied  widely
mongst  the  Italian  Regions:  the  average  incidence  was  28.6
er  10,000  people  (range  5.2---85.6)  and  the  average  ICUAR
as  11.8%  (range  4.4---22.7).3

There  are  some  particular  issues  involved  in  the  estima-
ion  of  CFR  in  Italy:  the  high  average  age  of  the  Italian
opulation,  the  definition  of  COVID-19-related  deaths,
he  pharyngeal  swab  testing  strategy  employed  and  the
FR  variation  in  different  epidemic  time-frame.  It  has
een  postulated  that  the  confirmed  diagnosis  of  mil-
er  cases  could  increase  with  the  number  of  swabs
aken.4

A  univariate  analysis  of  Italian  regional  data  showed  a
trong  correlation  between  CFR  and  COVID-19  incidence  (R
.715,  R2 0.511,  p-value  0.000),  an  inverse  correlation  bet-
een  CFR  and  ICUAR  (R  −0.466,  R2 0.217,  p-value  0.033)

igure  1  (a)  The  correlation  between  the  case  fatality  rate  a
ase fatality  rate  and  the  ICU  admission  rate  (number  of  people
38
e  COVID-19  incidence;  (b)  the  inverse  correlation  between  the
itted  to  the  ICU  to  total  inpatient  rate).

ncidence  had  a  significant  effect.  Lombardy  was  the  epi-
enter  of  the  out-break  and  the  region  with  higher  CFR:  it
as  an  outlier,  probably  contributing  to  reduce  the  coeffi-
ient  of  determination  (R2)  in  the  correlation  between  CFR
nd  ICUAR.

During  different  time-frame  of  such  a  huge  outbreak  the
ey  factors  associated  with  CFR  may  play  different  roles:
he  incidence  seems  to  be  strongly  associated  with  CFR,
ut  the  ICUAR  could  be  associated  especially  during  the
ncreasing  of  out-break  when  the  ICU  capability  could  be
verwhelmed.  According  to  this  hypothesis  different  health-
are  resources  should  be  implemented  in  different  out-break
ime-frame.
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