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BAILL

ARD 

20

03 

cardiac 

troponin 
I, as-

sayed in 

blood 
samples 

obtained 

on ad-
mission 

and 24 

hours 
later 

 71 consec-

utive pa-
tients at 

Two inten-

sive care 
units at two 

french 

university 
hospitals 

patients 

admitted 
with 

severe 

exacer-
bation of 

COPD 

Patients with 

evidence of 
pulmonary 

embolism 

(PE) or Q-
wave myocar-

dial infarction 

were not 
included. 

Exclusion of 

PE was based 
on clinical 

signs and 

symptoms, 
laboratory 

tests (blood 

gas analysis 
and D-Dimer 

tests) at ad-

mission. 
When the 

diagnosis of 

PE was sus-
pected, it was 

ruled out or 

confirmed by 
high probabil-

ity lung scan 

and Doppler 
echography 

examination 

of the lower 
limbs, fol-

lowed by 

spiral com-
puted tomog-

raphy scan 

when doubts 
remained. The 

diagnosis of 
COPD was 

made accord-

ing to Ameri-
can Thoracic 

Society crite-

ria. Severe 
exacerbation 

was defined 

as an acute 
increase in 

dyspnoea 

requiring ICU 
admission and 

likely to re-

quire ventila-
tory support. 

71 in-

hospital 
mortality 

in-

hospi-
tal 

mor-

tality 

n=71 18 (Stratus II immu-

noassay analyser, 
Dade In- terna-

tional)  

Levels 

above 
0.5 

ng/ml 

were 
consid-

ered 

positive.  



 

 

ABRO

UG 

20

06 

NT-

proBNP 

All consec-

utive pa-
tients ad-

mitted to 

the medical 
ICU be-

tween 

October 
2001 and 

March 

2005 for 
severe 

AECOPD 
were con-

sidered for 

inclusion  

consecu-

tive 
patients 

hospital-

ised in 
ICU for 

the first 

time for 
an 

AECOP

D and 
requiring 

non-
invasive 

or con-

ventional 
mechan-

ical 

ventila-
tion. 

AECOP

D de-

fined as 

in-

creased 
in cough 

and 

dyspnea 
nad as a 

change 

in spu-
tum 

abun-

dance 
and 

puru-

lence. 
Severity 

of 

AECOP
D was 

defined 

patients with 

an obvious 
cause of exac-

erbation 

(pneumonia or 
oneumothorax 

on CXR or PE 

diagnosed on 
CT). Patients 

experiencing 

cardiac arrest 
before ICU 

admission and 
patients with 

persistent 

haemodynam-
ic instability 

requiring 

inotropic or 
vasoactive 

support. Pa-

tients with 

acute renal 

failure (calcu-

lated creati-
nine clearance 

<15ml/min) or 

who were 
nonechogenic 

on echocardi-

ographic 
evaluation. 

me-

dian 
68 

LV dys-

function 

In 

hospi-
tal - 

at 

diag-
nosis 

n=148 ? NT-proBNP and 

cardiac troponin 
T were deter-

mined by quanti-

ta- tive electro-
chemilumines-

cence assay (El-

ecsys proBNP 
and Elecsys 

Troponin; Roche 

Diagnostics, 
Indianapolis, IN) 

on an Elecsys 
2010 analyzer 

(Roche Diagnos-

tics)  

A cutoff 

of 1,000 
pg/ml 

was 

accurate 
to rule 

out left-

heart 
involve-

ment in 

AECOP
D (sensi-

tiv- ity, 
94%; 

negative 

predic-
tive 

value, 

94%; 
negative 

likeli-

hood 

ratio, 

0.08). A 

cutoff of 
2,500 

pg/ml 

had the 
best 

operating 

charac-
teristics 

to rule in 

the diag-
nosis 

(positive 

likeli-
hood 

ratio, 

5.16).  



 

 

BREKK

E  

20

08 

Troponin 

T 

patients 

discharged 
after treat-

ment for 

COPD 
exacerba-

tion from 

Akershus 
hospital 

between 

2000-2003. 
Followed 

up until 
2005. 

cases 

identi-
fied 

using the 

hospi-
tal’s 

patient 

database. 
Patients 

40 yrs or 

older 
who 

were 
admitted 

between 

January1 
2000 and 

Decem-

ber 31 
2003 and 

were 

dis-

charged 

with a 

primary 
diagno-

sis of 

COPD 
exacer-

bation 

with 
ICD 

codes 

J44.0, 
J44.1 or 

COPD 

as an 
underly-

ing 

diagno-
sis com-

bined 

with 
pneumo-

nia as 

the main 
diagno-

sis were 

included. 

patients with a 

previous 
diagnosis of 

sarcoidosis, 

interstitial 
lung disease 

or neuromus-

cular disease 
were exclud-

ed. 

70.9 Mortality 

following 
hospital 

discharge 

medi-

an 1.9 
years 

 312 Elecsys® Tro-

ponin T STAT 
(Roche Diagnos-

tics GmbH) 

 cTnT 

>/=0.04 
mug.L(-

1) 

STOLZ 20
08 

B-type 
Natriu-

retic 

Peptide 
(BNP) 

208 con-
secutive 

patients 

presenting 
to the ED 

of Univer-

sity Hospi-
tal Basel 

with 

AECOPD 

from No-

vember 

2003 to 
March 

2005 

COPD 
as diag-

nosed by 

two 
physi-

cians 

based on 
clinical 

history, 

physical 

examina-

tion and 

spiro-
metric 

criteria 

as de-
termined 

by the 

GOLD 
guide-

lines 

patients with 
cystic fibrosis, 

active pulmo-

nary TB or 
infiltrates on 

chest radio-

graphs on 
presentation. 

Severely 

immunocom-

promised 

patients also 

excluded 

70 need for 
intensive 

care, 

short-
term 

mortali-

ty, long-
term 

mortality 

2 
years 

 46 fluorescence 
immunoassay 

(Biosite 

Diagnostics; La 
Jolla, CA).  

none 
used 



 

 

BREKK

E 

20

09 

Cardiac 

Troponin 
T 

patients 

admitted 
with COPD 

exacerba-

tion in 
2000-03 

were iden-

tified. 441 
had meas-

urement of 

cTnT per-
formed. 

Levels of 
cTnT > or 

= 0.04 

microg/l 
were con-

sidered 

elevated. 
Clinical 

and histori-

cal data 

were re-

trieved 

from pa-
tient rec-

ords, hospi-

tal and 
laboratory 

databases. 

Odds ratios 
for cTnT 

elevation 

were calcu-
lated using 

logistic 

regression. 

exacer-

bation of 
COPD 

on 2000-

2003 
who had 

cardiac 

troponin 
T meas-

ured 

patients with a 

previous 
diagnosis of 

sarcoidosis, 

interstitial 
lung disease 

or neuromus-

cular disease 
were excluded 

72.2     Elecsys Troponin 

T STAT  

Levels of 

cTnT ≥ 
0.04 μg/l 

were 

consid-
ered 

elevated.  



 

 

FRUCH

TER 

20

09 

troponin 

I 

The records 

of 182 
patients 

with acute 

exacerba-
tion in 

whom 

troponin I 
levels were 

sampled 

during their 
hospitaliza-

tion were 
reviewed 

retrospec-

tively. 
Receiver 

operator 

curve was 
used to 

determine 

the cut-off 

level for 

troponin I 

that dis-
criminated 

survivors 

and non-
survivors, 

and predic-

tors for all-
cause mor-

tality were 

tested in a 
multivari-

ate analy-

sis. 

"Patients 

were 
included 

if the 

follow-
ing cri- 

terion 

was met: 
diagno-

sis of 

COPD 
accord-

ing to 
the crite-

ria set by 

The 
Global 

Initiative 

for 
Chronic 

Obstruc-

tive 

Lung 

Disease 

(GOLD) 
(21). 

AECOP

D was 
defined 

by the 

presence 
of an in- 

crease in 

at least 
two of 

three 

symp-
toms—

dyspnea, 

cough, 
and 

sputum 

puru-
lence - 

severe 

enough 
to war-

rant 

hospital 
admis-

sion 

without 
con-

comitant 

evidence 
of 

pneumo-

nia. " 
and cTnI 

meas-

ured 

(this left 

to dis-

cretion 
of ED 

physi-
cian 

"patients with 

chronic renal 
failure, de-

fined as calcu-

lated serum 
creatinine 

level of more 

than 1.5 mg% 
(normal <1.1 

mg%) for 3 

months or 
more, were 

excluded. 
Patients with 

other condi-

tions known 
to af- fect 

troponin 

levels (9) such 
as sepsis, 

pulmonary 

embolism, 

myocarditis, 

cardiomyopa-

thy, and chest 
contusion 

were also 

excluded. " 

71.2 Mortality 

following 
hospital 

discharge 

3-83 

mont
hs, 

medi-

an 35 

 66 cTnI assay used 

by the hospital 
labora- tory was 

AxSYM tro-

ponin-I ADV  

0.03 ng / 

L (de-
termined 

using 

ROC) 



 

 

MARTI

NS 

20

09 

troponinI analysis of 

admissions 
for acute 

exacerba-

tion of 
COPD with 

cardiac 

tropninI 
being ob-

tained 

within the 
first 

48hours of 
admission. 

173 pa-

tients of 
which 05 

male and 

68 fe-
male.previo

us medical 

condidtions 

didnt vary 

according 

to sex 
tough 

women 

were more 
prone to 

usign beta 

blockers 
and diuret-

ics and men 

to o2 thera-
py. patients 

with cardi-

ac tropo-
ninI greater 

than 99th 

percentile 
were sig-

nificantly 

older. 

"Cases 

were 
identi-

fied by 

consult-
ing the 

electron-

ic rec-
ords for 

all ad-

missions 
to the 

hospital 
during 

the year 

2007, 
with 

primary 

dis-
charge 

coding 

diagno-

sis of 

COPD 

exacer-
bation. " 

exclusion 

criteria in-
cluded: 

marked renal 

failure (eGFR 
<15ml/min), 

persistent 

haemodynam-
ic instability 

requiring 

inotropic or 
vasoactive 

support, pul-
monary embo-

lus, MI and 

cardiac arrest 
prior to ad-

mission( 

diagnoses 
made by 

attending 

physician) 

me-

dian 
77 

year

s  

in-

hospital 
death, 

18-month 

survival 
(for 

patients 

with a 
valid 

contact 

number) 

18 

mont
hs 

 5.9% 

in-
hospit

al 

mortal
ity, 

21.1% 

post-
discha

rge 

chemilumines-

cence’s micropar-
ticle immunoas-

say, using the 

ARCHITECT 
STAT system  

0.012 

ng/ml.  



 

 

CHAN

G  

20

11 

NTproB

NP 

unselected 

patients 
admitted to 

hospital 

with physi-
cian diag-

nosed 

COPD 
without 

evidence of 

acute car-
diac dis-

ease over 1 
year. 

admitted 

to hospi-
tal with 

physi-

cian 
diag-

nosed 

COPD 

no evidence 

of acute car-
diac disease 

71.7 all-cause 

mortality 
at 30 

days and 

1 year 

1 year  42 quantitative 

electrochemilu-
minescence assay 

(Elecsys proBNP 

and Troponin; 
Roche Diagnos-

tics Corporation, 

IN, USA) 

NT-

proBNP 
>220pm

ol/L and 

troponin 
T > 

0.03μg/L 

are con-
sidered 

abnormal  

GARIA

NI 

20

11 

BNP Retrospec-

tive medi-
cal records 

analysis of 

all patients 
hospitalised 

between 

January 
2003 and 

May 2009 

with the 
final diag-

nosis of 

acute exac-
erbation of 

COPD, and 

who had 

undergone 

BNP dos-

age at 
admission 

followed 

by an echo-
cardiog-

raphy 

hospital-

ised 
between 

January 

2003 and 
May 

2009 

with a 
final 

diagno-

sis of 
acute 

exacer-

bation of 
COPD 

who had 

under-

gone 

BNP 

analysis 
at ad-

mission 

followed 
by and 

ECHO. 

Over 
18yrs 

old 

patients with a 

known history 
of heart fail-

ure 

75 LV dys-

function 

n/a  ? not stated 500 

pg/ml 
(also 

looked at 

below 
110 

pm/ml to 

rule out 
LV 

dysfunc-

tion. 



 

 

Høiseth 20

11 

Troponin

T 

Patients 

were in-
cluded 

from 3 

January 
2005 to 30 

November 

2006 and 
followed 

until 31 

December 
2008 or 

death. All 
patients 

admitted 

with as-
sumed 

AECOPD 

were eligi-
ble for 

preliminary 

inclusion in 

the emer-

gency 

room, prior 
to the 

emergency 

physicians' 
knowledge 

of any 

blood tests. 
The re-

search 

fellow 
contacted 

the patient 

on the ward 
within a 

day to 

retrieve 
written 

informed 

consent and 
medical 

history. 

The 

diagno-
sis of 

copd, as 

defined 
by the 

British 

Thoracic 
Society 

in 

2004,24 
was later 

verified 
by two 

study 

doctors 
by inde-

pendent 

review 
of the 

hospital 

records, 

blinded 

for the 

result of 
the tro-

ponin 

analysis. 
In case 

of disa-

gree-
ment, the 

diagno-

sis was 
settled 

by con-

sensus. 
Mortali-

ty data 

were 
gathered 

from the 

National 
Popula-

tion 

Registr 

Exclusion 

criteria were: 
age <50 years, 

metastatic 

cancer and 
ECOG (East-

ern Coopera-

tive Oncology 
Group) per-

formance 

status grade 
?2, neuromus-

cular disease 
with respirato-

ry failure and 

non-
cooperability. 

71.5 mortality 

up until 
end of 

study 

1.9 

years 
(me-

dian) 

 57 (cobas e 411 

immunoanalyser, 
Roche 

Diagnostics, 

Mannheim, 
Germany) 

> 14 

ng/l, 
with a 

third 

tertile at 
40 ng/l 



 

 

Høiseth 

(BMC 
pulm 

med) 

20

12 

hs-cTNT All patients 

admitted 
with 

AECOPD 

during 23 
months 

between 

2003 and 
2006. 97 

patients 

included. 
Mean age 

at inclusion 

was 71.5 
years and 

47% were 

female. 

All 

patients 
admitted 

with 

AECOP
D during 

23 

months 
between 

2003 and 

2006 
were 

eligible 

PE 71.5 n/a n/a n=97  hs-cTnT (cobas e 

411 
immunoanalyser, 

Roche 

diagnostics)  

14 ng/L  

Høiseth 

(Respir 
red) 

20

12 

NT-

proBNP 

   71.5 Mortality 

following 
hospital 

discharge 

1.9 

years 
(me-

dian) 

n=99, 

217 
admis-

sions 

57 (Roche Diagnos-

tics, Mannheim, 
Germany)  

NT-

proBNP 
tertile 

limits 

were 
264.4 

and 909 

pg/m 

MARC
UN 

20
12 

NT-
proBNP 

patients 
admitted 

for an acute 

exacerba-
tion of 

COPD 

– age 
over 35 

years old 

with 
AECOP

D stage 

II-IV, 
with 

resi-

dence 
within 

the geo-

graphical 
area 

linked to 

the study 
hospital 

in Slo-

venia. 
Able to 

com-

municate 
by tele-

phone. 

diagnosis of 
cognitive 

impairment, 

unstable of 
terminal dis-

ease other 

than COPD, 
death during 

hospitalisa-

tion. 

70 Mortality 
following 

hospital 

dis-
charge, 

re-

hospitali-
sation 

6 
mont

hs 

 17 Elecys 2010 
(Roche Diagnos-

tics) using Elec-

trochemilumines-
cence immunoas-

say (ECLIA)  

n age 
and 

gender 

adjusted 
95- 

percen-

tile val-
ues for 

NTpro-

BNP 
(ng/L) 

and a 

single 
value of 

0.012 

ng/L for 
TnT.  



 

 

OUAN

ES 

20

12 

NT-

proBNP 

all patients 

consecu-
tively ad-

mitted with 

severe 
AECOPD 

diagno-

sis of 
COPD 

was 

based on 
clinical 

history 

and 
assess-

ment of 

respira-
tory 

function, 
when 

availa-

ble. 
AECOP

D de-

fined 
accord-

ing to 

GOLD 

guide-

lines. 

Severe 
AECOP

D were 

defined 
accord-

ing to 

clinical 
findings 

of res-

piratory 
fatigue. 

Patients with 

an obvious 
cause for 

AECOPD 

(pneumonia, 
pneumothorax 

and PE) and 

patients who 
had cardiac 

arrests were 

excluded. 

67 LV dys-

function 

none  n/a NT-proBNP 

levels were de-
termined by 

quantitative 

electrochemilu-
minescence assay 

(Elecsys proBNP; 

Roche Diagnos-
tics, Indianapolis, 

IN, USA) on an 

Elecsys 2010 
analyzer (Roche 

Diagnostics  

The 

threshold 
NT-

proBNP 

value 
with the 

highest 

diagnos-
tic accu-

racy was 

greater in 
the set-

ting of 
renal 

dysfunc-

tion 
(2000 

pg/mL; 

sensitivi-
ty 71%, 

specifici-

ty 82%, 

com- 

pared 

with 
1000 

pg/mL in 

patients 
with 

normal 

renal 
function; 

sensitivi-

ty 94%, 
specifici-

ty 82%  



 

 

SOYSE

TH 

20

13 

Troponin 

T 

consecutive 

admissions 
to partici-

pating 

units(a 
teaching 

hospital 

and a pul-
monary 

rehabilita-

tion clinic) 
for the 

years 2010-
2011 meet-

ing opbjec-

tive, stand-
ardised 

criteria for 

AECOPD 
and stable 

COPD. 

Index 

group – 

patients 

hospitalised 
for 

AECOPD 

at Akershus 
University 

hospital 

Feb2010 – 
Dec2011. 

Referrences 

recruited at 
lung reha-

bilitation 

hospital. 

– all the 

patients 
had 

COPD 

con-
firmed 

by spi-

rometry 
in their 

stable 

state 
within 

the last 
five 

years. 

All 
patients 

between 

40 and 
79 years 

old with 

cumula-

tive 

tobacco 

con-
sumption 

of 10 

pack 
years or 

more. 

Current 
and 

former 

smokers 
included. 

        

 


