
Mortality and acute exacerbation of
COPD: a pilot study on the influence of
myocardial injury

To the Editor:

Acute exacerbations of chronic obstructive pulmonary disease (COPD) punctuate important disease
progression [1]. In-hospital mortality rates for acute exacerbations of COPD vary between 2.5% to 24.5%
[2–4]. An integrated clinical score, CURB-65, has been proposed to predict in-hospital and 30-day
mortality in acute exacerbations of COPD [5, 6]. According to death-certificate data the most common
proximate cause of death in COPD is cardiac disease [7]. An association between elevated cardiac
high-sensitivity troponin (hs-cTn) at admission and mortality has been reported in acute exacerbations of
COPD [8, 9]. Copeptin has also been associated with poor clinical outcomes and mortality of acute
exacerbations of COPD [10], as well as pneumonia [11] and myocardial infarction [12]. Recently, the
combination of elevated copeptin and hs-cTn at admission for acute chest pain has been shown to have
better discriminative value for acute myocardial injury [13] than troponin alone, as well as strong
prognostic value for major cardiac adverse events [14]. We hypothesised that myocardial injury may be an
important cause of death in patients admitted with an acute exacerbations of COPD. Accordingly, we
investigated whether circulating markers of myocardial injury at the time of presentation to the emergency
department (ED) with acute exacerbations of COPD added prognostic value to the CURB-65 score.

Initial results were derived in a discovery cohort of 356 consecutive adult patients with acute exacerbations
of COPD who presented to the EDs at the Christchurch Heart Institute (New Zealand, n=160),
Lariboisière Hospital in Paris (France, n=112), Monastir University Hospital (Tunisia, n=55) and Sivas
University Hospital (Turkey, n=29). Median (interquartile range) age was 72 (63–79) years and 57% were
male. A prior history of COPD was present in 85%, heart failure in 20% and hypertension in 41% of
subjects. At admission, the median systolic blood pressure was 140 (123–160) mmHg, median heart rate was
98 (86–112) min–1 and median respiratory rate was 26 (22–32) min–1. The median length of hospital stay
was 4 (1–8) days. 44 patients (12.4%) were admitted to an intensive care unit. 27 patients (7.6%) died during
the 30-day follow-up period. An independent validation cohort comprised consecutive patients with acute
exacerbations of COPD prospectively enrolled at the Basel University Hospital (Switzerland, n=135). The
validation cohort had similar characteristics to the derivation cohort and 30-day mortality was 7.8%.

This study was performed in accordance with the declaration of Helsinki. All patients provided written
informed consent.

CURB-65 was calculated by using information collected upon admission to the ED [5]. The CURB-65
score was indicative of low risk (0–1) in 51% of the derivation cohort, intermediate risk (2) in 32% and
high risk (⩾3) of 30-day mortality in the remaining 17%. The primary end-point was 30-day all-cause
mortality. Follow-up by phone interview for events to 30 days was completed. Receiver operating
characteristic (ROC) curve analysis yielded an area under the curve (AUC) of 0.67 (95% CI 0.57–0.76) for
the prediction of 30-day mortality by using the CURB-65 score.

Blood samples were collected within 4 h of admission into tubes containing ethylenediaminetetra-acetic
acid (EDTA) with immediate separation of plasma, which was stored at −80°C prior to assay. We
measured five biomarkers that reflect different pathophysiological pathways: inflammation and/or infection
by C-reactive protein (CRP, Abbott laboratories, Abbott Park, IL, USA) and procalcitonin (PCT,
Thermo-Fisher B.R.A.H.M.S. AG, Hennigsdorf, Germany); myocardial damage by high-sensitivity cardiac
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troponin I (hs-cTnI, Abbott laboratories, Abbott Park, IL, USA), or high-sensitivity cardiac troponin T
(hs-cTnT, Roche, Basel, Switzerland) and copeptin (Thermo-Fisher B.R.A.H.M.S. AG, Hennigsdorf,
Germany) and cardiac load by B-type natriuretic peptide (BNP, Abbott laboratories, Abbott Park, IL,
USA).

Mean plasma concentrations of cardiovascular biomarkers were elevated in patients with acute
exacerbations of COPD at admission. Elevated plasma hs-cTnI was found in 36.5% patients, elevated
copeptin in 27.5% and the combination of elevated hs-cTnI and copeptin in 13.8%. BNP was elevated in
41%, PCT in 9% and CRP in 70.2% of patients.

Hs-cTnI, copeptin, BNP and PCT (but not CRP) were significantly greater at admission in those who died
within 30 days than in survivors.

All biomarkers displayed similar AUC values, sensitivity, specificity, negative predictive value (NPV) and
positive predictive value (PPV) for prediction of 30-day mortality as the CURB-65 score.

Multiple logistic regression indicated that three biomarkers: hs-cTnI (HR 1.004, 95% CI 1.001–0.006;
p=0.007), copeptin (HR 1.005, 95% CI 1.001–1.009; p=0.023) and BNP (HR 1.001, 95% CI 1.000–1.001;
p=0.004) were independently associated with 30-day mortality, while CRP and PCT were not.

Circulating hs-cTnI, copeptin and BNP offered incremental prognostic value beyond CURB-65 in patients
with acute exacerbations of COPD. Hs-cTnI improved the reclassification with a total net reclassification
improvement (NRI) of 0.378 (95% CI −0.005 to 0.761); total NRI for copeptin was 0.616 (95% CI 0.213–
1.02) and BNP 0.572 (95% CI 0.167–0.976). Integrated discrimination improvement (IDI) was similar for the
three cardiovascular biomarkers: 0.049 for hs-cTnI, 0.053 for copeptin and 0.055 for BNP. More importantly,
the combination of hs-cTnI and copeptin had a better total NRI (0.653, 95% CI 0.241–1.064) and IDI
(0.075) than circulating troponin or copeptin alone or the combination of BNP and hs-cTnI (NRI 0.498,
95% CI 0.103–0.459; and IDI 0.064). Hence, combined elevation of hs-cTnI and copeptin (n=49) conferred
an especially high risk of being associated with a greater than 20% mortality, that is threefold greater than
mortality in patients with elevated hs-cTnI but normal copeptin plasma concentrations (5.7%) (figure 1).

These results were confirmed in the Basel cohort where the combination of elevated hs-cTnI (or hs-cTnT)
and elevated copeptin was also associated with a much greater 30-day mortality than in patients with
isolated elevation of hs-cTnI (or hs-cTnT) but normal copeptin.

Our study showed the striking prognostic value of myocardial injury markers when added to the
pulmonary severity score, CURB-65, for prediction of 30-day mortality in acute exacerbations of COPD.
Patients included in this analysis were of similar age and BMI, with a similar burden of pulmonary or
cardiovascular comorbidities and similar short-term mortality as reported in previously published acute
exacerbations of COPD cohorts [3, 8]. Our study confirmed the expected association between CURB-65
scores and short-term mortality as previously described [5, 6]. Our findings are consistent with the
reported frequent coexistence of lung and cardiovascular disease in COPD patients [15]. In a meta-analysis
of eight studies, elevation of cardiac troponin emerged as an independent predictor of all-cause mortality
in acute exacerbations of COPD patients [8]. The current report shows that hs-troponin improves the
prognostic value of the pulmonary severity score CURB-65 in prediction of short-term mortality in acute
exacerbations of COPD. Our study further shows that elevation of both hs-troponin and copeptin was
associated with the worst outcomes. Though mild elevations in hs-troponin may be caused by multiple
chronic conditions, copeptin has been suggested to allow separation between those stable chronic

FIGURE 1 30-day mortality rate in
acute exacerbations of COPD
patients as a function of circulating
markers of myocardial injury at
admission. Of note, there were no
deaths in the validation cohort (with
either hs-cTnI or hs-cTnT) with
elevated high-sensitivity cardiac
troponin and normal copeptin.

25

20

15

10

5

0

30
-d

ay
 m

or
ta

lit
y 

ra
te

 %

Elevated hs-cTn
and normal copeptin

Elevated hs-cTn
and elevated copeptin

Derivation cohort (hs-cTnI)
Validation cohort (hs-cTnI)
Validation cohort (hs-cTnT)

https://doi.org/10.1183/13993003.00096-2017 2

RESEARCH LETTER | S. LARIBI ET AL.



conditions from acute myocardial injury [13]. Accordingly, our study strongly indicates that concurrent
elevation of both hs-troponin and copeptin identifies patients with acute exacerbations of COPD with a
poor prognosis that potentially reflects important myocardial damage. Limitations to the current study
include the absence of data on lung function (e.g. GOLD [1] scores and/or measurements of FEV1) as well
as absence of cardiac function (echocardiography at admission).

In summary, our study demonstrated a frequent and striking role of probable acute myocardial injury
influencing short-term outcome in acute exacerbations of COPD. Indeed, patients with acute exacerbations
of COPD who have elevated markers of myocardial damage are at high risk of early mortality,
independent of the severity of lung disease. Future trials should assess whether an intervention strategy
algorithm guided by hs-troponin and copeptin levels might improve outcomes.
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