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Supplementary materials 

Table S1: Risk of bias assessment of cross-sectional studies. 
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1. 
Were 
the 
aims/o
bjecti
ves of 
the 
study 
clear? 
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2. 
Was 
the 
study 
design 
appro
priate 
for the 
stated 
aim(s)
? 
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3. 
Was 
the 
sampl
e size 
justifi
ed? 
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4. 
Was 
the 
target/
refere
nce 
popul
ation 
clearl
y 
define
d? (Is 
it 
clear 
who 
the 
resear
ch 
was 
about?
) 

Y
es

 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

 

Y
es

 
Y

es
 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 



 4 

5. 
Was 
the 
sampl
e 
frame 
taken 
from 
an 
appro
priate 
popul
ation 
base 
so that 
it 
closel
y 
repres
ented 
the 
target/
refere
nce 
popul
ation 
under 
investi
gation
? 
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6. 
Was 
the 
selecti
on 
proces
s 
likely 
to 
select 
subjec
ts/part
icipan
ts that 
were 
repres
entati
ve of 
the 
target/
refere
nce 
popul
ation 
under 
investi
gation
? 
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7. 
Were 
measu
res 
undert
aken 
to 
addres
s and 
catego
rize 
non-
respon
ders? 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

N
ot

 a
pp

lic
ab

le
 

8. 
Were 
the 
risk 
factor 
and 
outco
me 
variab
les 
measu
red 
appro
priate 
to the 
aims 
of the 
study? 
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9. 
Were 
the 
risk 
factor 
and 
outco
me 
variab
les 
measu
red 
correc
tly 
using 
instru
ments/ 
measu
remen
ts that 
had 
been 
trialed
, 
pilote
d or 
publis
hed 
previo
usly? 
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10. Is 
it 
clear 
what 
was 
used 
to 
deter
mined 
statisti
cal 
signifi
cance 
and/or 
precisi
on 
estima
tes? 
(eg, p 
values
, CIs) 
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11. 
Were 
the 
metho
ds 
(inclu
ding 
statisti
cal 
metho
ds) 
suffici
ently 
descri
bed to 
enable 
them 
to be 
repeat
ed? 
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13. 
Does 
the 
respon
se rate 
raise 
concer
ns 
about 
non-
respon
se 
bias? 
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Were 
the 
results 
intern
ally 
consis
tent? 
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16. 
Were 
the 
results 
for the 
analys
es 
descri
bed in 
the 
metho
ds, 
presen
ted? 
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Were 
the 
author
s’ 
discus
sions 
and 
conclu
sions 
justifi
ed by 
the 
results
? 
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18. 
Were 
the 
limitat
ions 
of the 
study 
discus
sed? 

Y
es

 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

N
o  

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

 

Y
es

 

N
o  

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

N
o  

Y
es

 

Y
es

 

Y
es

 

N
o 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

19. 
Were 
there 
any 
fundin
g 
source
s or 
confli
cts of 
interes
t that 
may 
affect 
the 
author
s’ 
interpr
etatio
n of 
the 
results
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20. 
Was 
ethical 
appro
val or 
conse
nt of 
partici
pants 
attaine
d? 

Y
es

 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

N
o 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

 

Y
es

 

N
o  

Y
es

 

Y
es

 

N
o 

N
o 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

N
o 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 14 

Table S2: Risk of bias assessment of cohort studies.  

Major components  Delcea et 
al. 2021 

Angkananard et 
al. 2021 

Kose et 
al. 2020 

Cho et 
al. 2020 

Zhu et al. 
2022 

Liu et al. 
2022 

1. Were the two groups similar and recruited from the same 
population? 

Not 
applicable 

Yes Yes Yes Not 
applicable 

Not 
applicable 

2. Were the exposures measured similarly to assign people to both 
exposed and unexposed groups? 

 

Not 
applicable Not applicable Yes Yes Not 

applicable 
Not 

applicable 

3. Was the exposure measured in a valid and reliable way? Not 
applicable 

Yes Yes Yes Not 
applicable 

Not 
applicable 

4. Were confounding factors identified? Yes Yes Yes Yes Yes Yes 

5. Were strategies to deal with confounding factors stated? Yes Yes Yes Yes Yes Yes 

6. Were the groups/participants free of the outcome at the start of 
the study (or at the moment of exposure)? 

Yes Yes Yes Yes Yes Yes 

7. Were the outcomes measured in a valid and reliable way? Yes Yes Yes Yes Yes Yes 

8. Was the follow up time reported and sufficient to be long 
enough for outcomes to occur? Yes Yes Yes Yes Yes Yes 

9. Was follow up complete, and if not, were the reasons to loss to 
follow up described and explored? Yes Yes Yes Yes Yes Yes 

10. Were strategies to address incomplete follow up utilized? Not 
applicable 

Not applicable Not 
applicable 

Not 
applicable 

Not 
applicable 

Not 
applicable 

11. Was appropriate statistical analysis used? Yes Yes Yes Yes Yes Yes 
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Table S3. Heterogeneity results of included studies according to neutrophil to lymphocyte ratio. 

 

Outcome of interest 
Q* I2** τ2*** P 

Mean NLR 3717.161 99.03% 1.167 <0.001 

Total mortality 3465.655 99.27% 1.347 <0.001 

Follow-up mortality 2285.622 99.21% 1.132 <0.001 

In-hospital mortality 1456.922 99.38% 3.947 <0.001 

NLR difference 
(death/survival) 

2589.33 98.95% 2.773 <0.001 

NLR difference 
(HFpEF/HFrEF) 

658.314 98.02% 1.05 <0.001 

*: Cochran's Q statistic for heterogeneity, ** : Index for the degree of heterogeneity, ***: Tau-squared measure of heterogeneity. 

NLR: neutrophil to lymphocyte ratio, HFpEF: heart failure with preserved ejection fraction, HFrEF: heart failure with reduced ejection fraction 
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Table S4. Certainty evidence of NLR difference in deceased compared to survived groups in HF patients. 
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Table S5. Certainty evidence of high NLR compared to low NLR for clinical outcomes in HF subjects. 
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Figure S1. Funnel plot for mean NLR based on total study population. 
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Figure S2. Funnel plot for mean NLR according to studies reported mortality (follow-up or in-hospital mortality). 
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Figure S3. Funnel plot for mean NLR according to studies reported follow-up mortality. 
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Figure S4. Funnel plot for mean NLR according to studies reported in-hospital mortality. 
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Figure S5. Funnel plot for mean NLR according to studies reported death or survived groups. 
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Figure S6. Funnel plot for NLR (as continuous variable) mortality hazard ratio. 
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