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Abstract
Objective:  This  article  aims  to  assess  the  utility  of  CURB-65  in  predicting  30-day  mortality  in
adult patients  hospitalized  with  COVID-19.
Methods:  This  work  is  a  cohort  study  conducted  between  March  1  and  April  30,  2020  in  Ecuador.
Results: A  total  of  247  patients  were  included  (mean  age  60  ±  14  years,  70%  men,  overall  mor-
tality 41.3%).  Patients  with  CURB-65  ≥  2  had  a  higher  mortality  rate  (57  vs.  17%,  p  <  .001)  that
was associated  with  other  markers  of  risk:  advanced  age,  hypertension,  overweight/obesity,
kidney  failure,  hypoxemia,  requirement  for  mechanical  ventilation,  or  onset  of  respiratory
distress.
Conclusions:  CURB-65  ≥  2  was  associated  with  higher  30-day  mortality  on  the  univariate
(Kaplan---Meier  estimator)  and  multivariate  (Cox  regression)  analysis.

© 2020  Elsevier  España,  S.L.U.  and  Sociedad  Española  de  Medicina  Interna  (SEMI).  All  rights
reserved.
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CURB-65  como  predictor  de  mortalidad  a  30  días  enpacientes  hospitalizados  con
COVID-19  en  Ecuador:  estudio  COVID-EC

Resumen
Objetivo:  Valorar  la  utilidad  del  CURB-65  para  predecir  la  mortalidad  a  30  días  en  pacientes
adultos hospitalizados  con  COVID-19.
Métodos:  Cohorte  realizada  entre  el  1  de  marzo  y  el  30  de  abril  de  2020  en  Ecuador.
Resultados:  Se  incluyeron  247  pacientes  (edad  media  60  ±  14  años,  70%  varones,  mortali-
dad global  41,3%).  Los  pacientes  con  CURB-65  ≥  2  presentaron  mayor  mortalidad  (57  vs.  17%,
p <  0,001),  en  asociación  con  otros  marcadores  de  riesgo:  edad  avanzada,  hipertensión  arte-
rial, sobrepeso/obesidad,  fracaso  renal,  hipoxemia,  requerimiento  de  ventilación  mecánica  o
desarrollo  de  distrés  respiratorio.
Conclusiones:  En  el  análisis  univariado  (Kaplan---Meier)  y  multivariado  (regresión  de  Cox)  el
CURB-65  ≥  2  se  relacionó  con  una  mayor  mortalidad  a  30  días.
© 2020  Elsevier  España,  S.L.U.  and  Sociedad  Española  de  Medicina  Interna  (SEMI).  Todos  los
derechos reservados.

I

C
a
c
1
c
5

r
fi
O
v
d
e
t

o
t
t
P
e
O
p
p

C
p

M

R
p
i
w
t
1
s

S
e
a
C

p
d
m

w
t

a
a
b
c
f
t
a
C
t

6
i
t
w
i
p
C
s

t

R

ntroduction

OVID-19,  caused  by  coronavirus  type  2  which  causes  severe
cute  respiratory  syndrome  (SARS-CoV-2),  was  the  main
ause  of  morbidity  and  mortality  in  2020.1 Approximately
5%  of  patients  correspond  to  severe  cases  and  5%  to  criti-
al  illness,  with  mortality  for  this  latter  group  being  around
0%.2

Multiple  risk  factors  associated  with  the  onset  of  acute
espiratory  distress  syndrome  and  death  have  been  identi-
ed,  including  old  age,  organ  dysfunction  due  to  Sequential
rgan  Failure  Assessment  (SOFA),  coagulopathy,  and  ele-
ated  D-dimer.3---5 Early  detection  of  patients  likely  to
evelop  severe  disease  is  highly  important  and  can  help
nsure  the  provision  of  adequate  care  and  appropriate  dis-
ribution  of  resources.

To  date,  there  are  few  tools  for  assessing  the  severity
f  COVID-19  in  patients.2,6 Various  protocols  have  suggested
he  use  of  scales  such  as  CURB-65  (Confusion,  Urea,  Respira-
ory  rate,  Blood  pressure  and  65  years  of  age  and  older),  the
neumonia  Severity  Index,  and  the  quick  SOFA  score;  how-
ver,  there  is  little  research  into  their  utility  in  COVID-19.6---12

f  the  mentioned  scores,  CURB-65  is  simple  and  useful  for
redicting  30-day  mortality  in  adult  patients  with  bacterial
neumonia.13,14

Therefore,  this  multicentre  study  assesses  the  utility  of
URB-65  in  predicting  30-day  mortality  in  adult  patients  hos-
italised  with  COVID-19.

ethods

etrospective  cohort  study  that  reviewed  data  from  adult
atients  hospitalised  at  one  of  the  six  participating  hospitals
n  the  city  of  Guayaquil  between  1  March  and  30  April  2020,

ith  confirmed  or  suspected  COVID-19  diagnosis  according  to

he  protocols  for  the  diagnosis  and  management  of  COVID-
9  in  Ecuador.15,16 Only  patients  that  were  recorded  by  the
tudy  investigators  were  included  and  cases  with  a  negative
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38
ARS-CoV-2  nasal  swab  were  excluded.  The  registry  received
thical  approval  from  the  Comprehensive  Health  Innovation
nd  Research  Institute  from  the  Medical  School  of  Guayaquil
atholic  University.

The  variables  from  the  COVID-EC  study  were  previously
ublished.17 The  investigators  from  each  centre  collected
emographic  data  and  clinical,  analytical,  radiological,
icrobiological,  and  therapeutic  variables.
All-cause  in-hospital  death  was  recorded,  and  CURB-65

as  calculated  for  all  patients  during  their  first  contact  in
he  Emergency  Department.13

The  primary  outcome  variable  was  in-hospital  and  30-day
ll-cause  death.  The  qualitative  variables  were  expressed  as
bsolute  and  relative  frequencies.  The  quantitative  varia-
les  were  expressed  in  means  and  standard  deviation.  For
omparisons,  the  Chi-squared  test  was  used  or  Fisher’s  test
or  qualitative  variables  and  Student’s  t-test  was  used  for
he  quantitative  variables.  Kaplan-Meier  curves  were  cre-
ted  for  the  primary  outcome  variable  according  to  the
URB-65  classification  and  were  compared  using  the  log-rank
est.

To  evaluate  the  independent  association  between  CURB-
5  and  mortality,  a  Cox  regression  model  was  adjusted  which
ncluded  variables  associated  with  the  outcome  variable  in
he  univariate  analysis  with  p  <  0.10.  The  effect  measures
ere  shown  with  hazard  ratios  (HR)  and  a  95%  confidence

nterval  (95%  CI).  The  areas  under  the  curve  (AUC)  for  the
rediction  models  were  compared  using  the  DeLong  and
larke-Pearson  approach.  The  differences  were  considered
tatistically  significant  when  the  p-value  was  less  than  0.05.

Statistical  analyses  were  carried  out  using  the  SPSS  sta-
istical  package  (IBM,  North  Castle,  New  York,  USA).

esults
 total  of  247  patients  were  included  (mean  age  60  ±  14
ears;  70%  male;  47.4%  admitted  to  the  Intensive  Care  Unit;
verall  mortality  41.3%).  The  most  common  comorbidity  was
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Fig.  1  Probability  of  cumulative  survival  at  30  days.

Table  1  Univariate  and  multivariate  analysis  of  independent  factors  associated  with  morality.

Univariate  Multivariate

HR  95%  CI  p  HR  95%  CI  p

Clinical  variables
Age  (>65  years)  1.22  0.91−1.65  0.189  ---  ---  ---
Coronary artery  disease  1.82  1.23−2.70  0.03  ---  ---  ---
Immunosuppression  1.86  1.21−2.87  0.068  ---  ---  ---
Ex-smoker 1.62  1.14−2.32  0.026  ---  ---  ---
SO2 <  92%  2.02  1.27−3.24  0.001  ---  ---  ---

Analytical variables
CRP  (>150  mg/L)  1.87  1.20−2.91  0.002  ---  ---  ---
D-dimer (>1500  ng/mL)  1.30  0.94−1.80  0.145  ---  ---  ---

Prognostic variables
CURB-65  ≥  2  3.34  2.09−5.36  0.001  2.28  2.24−2.61  <0.01

Therapeutic  variables
Corticosteroids  0.66  0.49−0.88  0.009  ---  ---  ---
Azithromycin  0.65  0.48−0.88  0.013  ---  ---  ---
Tocilizumab  0.69  0.45−1.06  0.10  ---  ---  ---
LMWH 1.07  0.83−1.36  0.69  ---  ---  ---

CURB-65: confusion, urea > 42 mg/dL, respiratory rate > 30 rpm, blood pressure < 90 mmHg (systolic) o < 60 mmHg (diastolic), 65 years
ses (
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or older; LMWH: low-molecular-weight heparin at prophylactic do
95% confidence interval; CRP: C-reactive protein; SO2: oxygen sat

igh  blood  pressure  (48.6%),  followed  by  overweight/obesity
hich  was  present  in  28.3%  of  cases.

The  most  reported  COVID-19  symptoms  were  dyspnoea
90.7%),  fever  (85.4%),  cough  (84.2%),  and  weakness  (81%).
he  most  common  radiology  finding  was  the  presence  of
ilateral  pneumonia  (76.1%  of  cases)  and  35.2%  of  patients
resented  interstitial  involvement  in  the  chest  tomography.
ARS-CoV-2  infection  was  confirmed  in  22%  of  patients  by
eans  a  nasal  swab  using  reverse  transcription  polymerase

hain  reaction  technique.  It  was  not  possible  to  confirm
nfection  with  said  technique  in  193  patients  due  to  a lack

f  test  availability.18

After  classifying  the  patients  according  to  CURB-65  (0---1
s.  ≥2),  those  with  CURB-65  ≥  2  presented  older  age

f
≥

39
enoxaparin 40 mg/24 h or equivalent); HR: hazard ratio; 95% CI:
on.

64  ±  13  vs.  54  ±  14.6  years,  p  <  0.001)  and  higher  rate
f  comorbidity  (high  blood  pressure  57  vs.  36.2%,  p  =  0.002;
verweight/obesity  34  vs.  20.2%,  p  =  0.02;  coronary  artery
isease  7.3  vs.  0%,  p  =  0.007).  These  patients  presented
ower  oxygen  saturation  levels  (81  ±  15%  vs.  88  ±  9%,

 <  0.001),  required  more  support  with  mechanical  venti-
ation  (55  vs.  36.2%,  p  =  0.005),  and  presented  more  acute
espiratory  distress  syndrome  (68.9  vs.  49.8%,  p  =  0.002)  and
eath  (57  vs.  17%,  p  <  0.001).  The  general  characteristics
f  the  sample  are  presented  in  Annex  1  (Appendix  B,  see
upplementary  material).
The  Kaplan-Meier  survival  curves  showed  significant  dif-
erences  between  patients  according  to  CURB-65  (0---1  vs.
2)  for  the  30-day  mortality  variable  (Fig.  1).  In  the  multi-
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ariate  analysis,  CURB-65  ≥  2  was  independently  associated
ith  30-day  mortality  due  to  COVID-19  (Table  1).

CURB-65  ≥  2  presented  adequate  discriminatory  capacity
o  predict  30-day  mortality  with  84%  sensitivity,  54%  speci-
city,  a  PPV  of  56%  and  a  NPV  of  83%  (AUC  0.72,  95%95  %  CI
8---86;  p  <  0.001)  (Appendix  B,  annex  2.  See  supplementary
aterial).

iscussion

URB-65  is  probably  the  most  widely  used  mortality  pre-
iction  scale  across  the  globe  as  it  uses  only  five  variables
o  determine  disease  severity,  placing  emphasis  on  physio-
ogical  parameters  and  being  easier  to  calculate  than  other
cales  such  as  the  Pneumonia  Severity  Index.14 These  are  the
easons  why  CURB-65  has  been  included  in  hospital  protocols
or  the  management  of  COVID-19  patients.19

Previous  studies  have  identified  risk  factors  for  death
n  adults  hospitalised  with  COVID-19;  in  particular,  being
ver  the  age  of  50,  having  cardiovascular  diseases,  D-
imer  levels  >  1000  ng/mL  and  an  elevated  SOFA  score  at
dmission.3,10

In  addition,  elevated  blood  levels  of  IL-6,  troponin  I and
DH  have  frequently  been  observed  in  patients  with  severe
isease.3 A  recent  study  with  681  patients  reported  that

 CURB-65  score  ≥  2  presented  adequate  discriminatory
apacity  to  predict  30-day  mortality,  similar  to  that  found
n  our  study.11

Other  evidence  shows  that  scales  such  as  APACHE  II  and
OFA  predict  in-hospital  mortality  better  than  CURB-65  (AUC
.96,  95%  CI  0.94−0.99  for  APACHE  II;  AUC  0.86,  95%  CI
.81−0.93  for  SOFA,  and  AUC  0.84,  95%  CI  0.78−0.91  for
URB-65,  using  cut-off  points  of  17,  3,  and  1,  respectively).
his  could  be  explained  because  the  APACHE  II  variables

nclude  comorbidity  and  age,  while  CURB-65  only  includes
ge.  Therefore,  the  APACHE  II  and  Pneumonia  Severity  Index
cales  could  be  more  appropriate  for  stratifying  mortality
isk  in  patients  with  comorbidities.8,11

Our  findings  confirm  that  CURB-65  is  a  useful  tool  in
atients  with  COVID-19,  despite  it  having  been  originally
esigned  as  a  tool  for  bacterial  pneumonia.9,10,12 Using  a
ut-off  point  of  ≥2,  we  have  found  significant  differences
n  mortality  in  adult  patients  hospitalised  with  COVID-19.  In
ur  series,  mortality  for  the  CURB-65  0---1  group  was  17%,
hich  is  contrasted  with  what  was  previously  reported  in
acterial  pneumonia.14

In  a  recently  published  French  series  with  279  patients,
t  was  observed  that  21.1%  of  those  with  CURB-65  0---1  pre-
ented  poor  evolution.12 This  makes  it  possible  to  infer  that
he  CURB-65  score  is  related  to  higher  mortality,  yet  its  rel-
vane  for  guiding  decision-making  on  hospital  admission  of
atients  with  COVID-19  is  uncertain:  it  does  not  adequately
dentify  those  who  can  be  managed  in  an  out-patient  setting.
his  may  be  because  there  are  epidemiological  differences
nd  differences  in  terms  of  severity  between  patients  with
OVID-19  and  those  with  bacterial  pneumonia.  Therefore,

f  CURB-65  is  used,  prior  to  deciding  whether  or  not  to

ischarge  the  patient  directly  from  the  Emergency  Depart-
ent,  the  likelihood  of  presenting  direct  complications  due

o  pneumonia  should  be  considered,  including  respiratory
ailure,  pleural  effusion,  worsening  of  underlying  disease,
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bility  to  take  oral  medication,  and  the  availability  of  a
aregiver.14

Despite  the  fact  that  a  specific  risk  score  has  already
een  developed  and  validated  for  predicting  the  devel-
pment  of  severe/critical  disease  in  patients  hospitalised
ith  COVID-19  (AUC  0.88,  95%  CI  0.84−0.93),  this  requires
0  variables,  so  using  CURB-65  remains  a  simpler  option.2

or  practical  purposes,  simplifying  patient  classification  into
ntermediate-low  or  moderate-high  risk  groups  can  be  ade-
uate,  and  it  is  for  that  reason  that  we  consider  CURB-65  to
e  more  feasible  in  actual  clinical  practice.

This  study  presents  various  limitations.  First,  those  that
re  inherent  to  a  non-randomised  retrospective  study.  Sec-
nd,  COVID-19  diagnosis  could  not  be  confirmed  in  all  cases
iven  that  there  were  not  enough  tests  available  in  Ecuador
or  diagnosis18 and,  as  in  other  countries,  the  diagnostic
riteria  changed  over  the  course  of  time.20 Third,  not  all
he  radiological  and/or  lab  tests  were  available  for  all  the
atients.  Nevertheless,  despite  the  aforementioned  limi-
ations,  it  is  a  registry  of  real  clinical  practice,  and  the
nly  multicentre  one  performed  in  hospitals  in  Guayaquil,
cuador.17

onclusion

he  CURB-65  scale  is  a  useful  and  simple  tool  for  predict-
ng  30-day  mortality  in  patients  hospitalised  with  COVID-19,
sing  a  cut-off  point  of  ≥2.

unding

one.
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