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Abstract
Background: Myocardial injury (INJ) expressed by elevated high-sensitivity troponin (hs-Tn) is common in heart 
failure (HF), due to cardiovascular and non-cardiac conditions. The mechanisms of INJ in acute decompensated 
HF (ADHF) versus chronic HF (CHF) are still debated. This study’s purpose was to evaluate the determinants of 
elevated hs-TnT in ADHF and CHF. Methods: We retrospectively analyzed consecutive HF patients with hs-TnT 
measured on admission, hospitalized in a tertiary-care hospital. Rehospitalizations, acute coronary syndromes, 
embolisms, infections, autoimmunity and malignancy were excluded. Cut-off point for hs-TnT was 14 ng/L. Results: 
Our study included 488 HF patients, 56.55% with ADHF. Mean age was 72.52±10.09 years. 53.89% were females. 
67.75% ADHF and 45.75% CHF patients had elevated hs-TnT. Median hs-TnT was higher in ADHF versus CHF 
(21.05[IQR 12.74-33.81] vs 13.20[IQR 7.93-23.25], p<0.0001). In multivariable analysis in ADHF and CHF, 
log10NT-proBNP (HR=5.30, 95%CI 2.71–10.38, p<0.001, respectively HR=5.49, 95%CI 1.71–17.57, p=0.004) 
and eGFR (HR=0.72, 95%CI 0.62–0.85, p<0.001, respectively HR=0.71, 95%CI 0.55–0.93, p=0.014) were in-
dependent predictors for increased hs-TnT. Independent factors associated with elevated hs-TnT in ADHF were 
male sex (HR=2.52, 95%CI 1.31-4.87, p=0.006) and chronic pulmonary obstructive disease (COPD) (HR=10.57, 
95%CI 1.26-88.40, p=0.029), while in CHF were age (HR=2.68, 95%CI 1.42-5.07, p=0.002) and previous stroke 
(HR=5.35, 95%CI 0.98-29.20, p=0.053). Conclusion: HF severity, expressed by NT-proBNP levels, and kidney 
disease progression, expressed by eGFR, were independent predictors associated with increased hs-TnT in both 
ADHF and CHF. Specific independent predictors were also indentified in ADHF (male sex, COPD) and CHF (age, 
history of stroke).
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Introduction
Biomarkers attract increased research interest, 
not only for guiding diagnosis and treatment 
strategies, but also for stratifying prognosis 
(1,2). Cardiac troponin (Tn) became an import-
ant player on this stage (3), especially since the 
development of high-sensitivity (hs) assays. In 
1997 La Vecchia et al reported for the first time 
the detection of serum Tn I in patients with HF 
of non-ischemic origin, correlated with higher 
NYHA class and worse ventricular function and 
prognosis (4). Furthermore, the use of hs-Tn  al-
lowed an increased detection of myocardial inju-
ry associated with HF (5).
Elevated levels of hs-Tn can be identified in both 
acute decompensated HF (ADHF) and chronic 
HF (CHF), due to partially different mecha-
nisms, with similar prognostic value (6). In 
ADHF, decreased coronary perfusion, reduced 
cardiac output, excessive catecholamine secre-
tion, increased oxidative stress, and disrupted 
calcium metabolism account for the increased 
hs-Tn levels (3,7). In CHF, the excessive stim-
ulation of renin-angiotensin-aldosterone system 
and mechanical stress due to concentric remod-
eling of the left ventricle are the main drivers of 
elevated hs-Tn, irrespective of the HF etiology 
(8).
Increased hs-Tn is not linked only to cardio-
vascular mechanisms but also to extracardiac 
factors. In the general population, plasma con-
centrations of Tn are higher with age and also 
in men compared to women(9–11). Obesity (12) 
and diabetes mellitus (13,14) are associated with 
increased levels of hs-Tn, linked to subclinical 
myocardial damage and chronic systemic in-
flammation. Chronic kidney disease (11) induc-
es hs-Tn elevation associated with decreased 
creatinine clearance(15), microvascular renal 
disease (16) and uremia, which may contribute 
to ischemia through endothelial dysfunction, 
inflammation, oxidative stress, coronary artery 
calcification or hyperhomocysteinemia (17). 

In HF patients, hs-Tn elevation was also asso-
ciated with lower left ventricle ejection fraction 
(LVEF) (18), ischemic heart disease (19), and 
left ventricular hypertrophy, probably as a result 
of inadequate myocardial perfusion (20).
Although clinical factors associated with in-
creased levels of hs-Tn have been analyzed in 
heart failure, few data comparing the different 
mechanisms involved in CHF vs ADHF are 
available. The purpose of this study was to eval-
uate the association between different clinical 
and biological parameters and the rise of hs-TnT 
concentration in ADHF and CHF.

Materials and Methods

Type of study
This is an observational, retrospective cohort 
study. The study protocol, in compliance with 
the principles of the Declaration of Helsinki, was 
approved by the Hospital’s Ethical Committee 
on October 10th 2018.

Population
HF patients admitted consecutively to the Car-
diology Department of a tertiary-care hospital 
from January 2011 to December 2014, included 
in the HI-HF (Hematological Indices in Heart 
Failure) cohort were considered for inclusion. 
Methodology for inclusion in this database, de-
tailed in a previous manuscript awaiting publi-
cation, consisted of patients’ electronic health 
records being available, patients’ consent on ad-
mission for their data to be usable for research 
purposes, NT-proBNP levels measured on day 
one of hospital admission and echocardiograph-
ic examination documented during the index 
hospitalization. An additional inclusion criterion 
for the current study was the measurement of hs-
TnT on the day of admission.
Exclusion criteria included rehospitalizations 
and significant comorbidities that are known to 
modify the cardiac biomarkers: acute coronary 
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syndromes, pulmonary embolisms, infections, 
autoimmune diseases either active or under 
treatment with systemic corticosteroids, active 
malignancy, concomitant chemotherapy or ra-
diotherapy and moderate-severe anemia.
Patients were included in this cohort for two 
purposes. The first, materialized in the current 
manuscript, was to assess the determinants of 
myocardial injury translated by increased tropo-
nin levels in HF patients. The second aim was to 
study the impact of myocardial injury on long-
term survival prognosis of these patients, which 
will be assessed in a separate study.

Definitions
Patients were divided in 2 subgroups: ADHF and 
CHF, according to the onset of worsening symp-
toms. Those with declining clinical HF parame-
ters during the previous 1 month before admis-
sion were considered ADHF (2). All others were 
considered CHF.  
According to current ESC guidelines, HF 
was categorized as reduced ejection fraction 
(HFrEF), mid-range EF (HFmrEF) and pre-
served EF (HFpEF).
Atrial fibrillation (AF) diagnosis included par-
oxysmal, persistent, and permanent AF as well 
as atrial flutter.
All diagnoses were collected from the medical 
records as were established by the treating phy-
sician at the time of hospital discharge. 

Clinical and biological parameters
Data collected included patients’ demographics, 
medical history, clinical and laboratory parame-
ters, standard echocardiographic measurements 
and treatment recommendations at discharge.
hs-TnT concentrations were determined using 
the electrochemiluminescence method (Roche 
Diagnostics Elecsys® Troponin T STAT assay). 
This assay had a limit of detection of 5 ng/L and 
a 99th percentile cutoff point for a healthy refer-
ence population of 14 ng/L (21). 

Estimated glomerular filtration rate (eGFR) was 
calculated using the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) formu-
la (22).

Statistical analysis
NCSS 12 Statistical Software (NCSS, LLC. 
Kaysville, Utah, USA) and EpiInfo version 
7.2.1.0 were used for data analysis. A p-value 
less than 0.05 was considered statistically signif-
icant.
Numerical variables with a Gaussian distribution 
were expressed as mean ± standard deviation. 
Numerical variables with non-Gaussian distri-
bution were expressed as median [interquartile 
range]. Categorical variables were expressed as 
absolute numbers and percentages.
The ANOVA test was used for comparison of 
numerical variables with homogeneous variance 
and Mann-Whitney/Wilcoxon two-sample test 
for those with inhomogeneous variance. The 
Chi-square corrected (Yates) test was used to 
analyze correlations of dichotomous variables. 
The Spearman coefficient was used to determine 
bivariate correlations.
Using the 14 ng/L cut-off value, hs-TnT was 
transformed into a dichotomous variable and an-
alyzed accordingly throughout the study.
All parameters with significant association to 
increased hs-TnT in univariate analysis were in-
cluded in a multivariable logistical regression. 
Independent predictors for increased hs-TnT 
were established using the Forward conditional 
method. Logarithmic transformation in the base 
of 10 of NT-proBNP was used in the logistical 
regression to optimize the analysis of this highly 
variable parameter with skewed distribution. 

Results

Our study included 488 HF patients, of which 
56.55% had ADHF (Figure 1). Mean age was 
72.52±10.09 years, with older patients in the 
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ADHF group, compared to those with CHF. Fe-
male gender was slightly predominant in both 
ADHF and CHF groups. The general charac-
teristics are shown in Table 1. Patients present-
ing with CHF were more likely to have HFpEF, 
while in the group of ADHF, HFrEF was prevail-
ing (Table 1). Among cardiovascular risk factors 
and comorbidities arterial hypertension, dyslip-
idemia, ischemic heart disease, atrial fibrillation 
and chronic kidney disease were highly frequent 
(Table 1).
Of the 488 patients in our cohort, elevated lev-
els of hs-TnT were observed in 58.2% patients. 
The mean hs-TnT concentration was significant-
ly higher in ADHF population compared to the 
CHF cohort.
In ADHF patients the univariate analysis showed 
an association between elevated hs-TnT and old-
er age, male sex, clinical signs of congestion, 
dyspnea at rest, chronic kidney disease, moder-
ate to severe mitral regurgitation and COPD (Ta-
ble 2). The subgroup with high hs-TnT had sig-
nificantly lower eGFR and sodium levels, higher 

NT-proBNP levels, lower LVEF, increased LV 
diameters, increased right heart chamber di-
ameters and higher systolic pulmonary arteri-
al pressures (SPAP) (Table 3). The prevalence 
of dyslipidemia was lower in the high hs-TnT 
subgroup. Bivariate correlations were found be-
tween hs-TnT levels and NT-proBNP and eGRF 
(Supplemental Table 1). In multivariable regres-
sion analysis male sex, NT-proBNP, eGFR and 
chronic pulmonary obstructive disease were in-
dependent predictors for increased hs-TnT in the 
ADHF group (Table 4). 
In CHF patients, we observed an association 
between elevated hs-TnT and older age, male 
sex, clinical congestion, dyspnea at rest, chronic 
kidney disease, moderate to severe mitral regur-
gitation or severe aortic stenosis and stroke. In 
the high hs-TnT subgroup some cardiovascular 
risk factors (arterial hypertension, dyslipidemia, 
obesity) and stable ischemic heart disease were 
less prevalent compared to the normal troponin 
subgroup (Table 2). Higher hs-TnT was associ-
ated with decreased eGRF, lower hemoglobin, 

Fig. 1. PRISMA flow chart for patients selection
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Table 1. General characteristics
All patients n= 488 ADHF n= 276 CHF n= 212 p value

Age [years] 72.52±10.09 73±9.71 71.03±10.40 <0.001
Sex [% female] 53.89% (263) 55.43% (153) 51.89% (110) 0.43
Length of hospital stay [days]* 6.63±4.42 7.44±5.14 5.63±3.12 <0.001
In-hospital mortality [%] 3.69% (18) 6.52% (18) 0% (0) <0.001
Heart failure characteristics
HFrEF [%] 35.14% (156) 43.89% (115) 22.53% (41) <0.001
HFmrEF [%] 31.98% (142) 33.59% (88) 29.67% (54) 0.38
HFpEF [%] 32.88% (146) 22.52% (59) 47.80% (87) <0.001
NYHA III [%] 50.12% (212) 62.65% (161) 30.72% (51) <0.001
NYHA IV [%] 17.21% (84) 29.35% (81) 1.42% (3) <0.001
Cardiovascular risk factors
Arterial hypertension [%] 79.10% (386) 80.80% (223) 76.89% (163) 0.29
Dyslipidemia [%] 63.31% (309) 59.42% (164) 68.39% (145) 0.04
Obesity [%] 41.39% (202) 44.20% (122) 37.74% (80) 0.15
Diabetes mellitus [%] 30.74% (150) 32.61% (90) 28.3% (60) 0.30
Medical history
Ischemic heart disease [%] 44.26% (216) 43.84% (121) 44.81% (95) 0.83
Prior MI [%] 25.82% (126) 28.62% (79) 22.17% (47) 0.10
Stable angina [%] 20.70% (101) 19.93% (55) 21.70% (46) 0.63
History of stroke or TIA [%] 11.89% (58) 13.04% (36) 10.38% (22) 0.36
Atrial fibrillation [%] 47.34% (231) 57.97% (160) 33.49% (71) <0.001
Chronic kidney disease [%] 58.81% (287) 62.68% (173) 53.77% (114) 0.04
Moderate to severe mitral regur-
gitation [%] 16.33% (65) 24.05% (57) 4.97% (8) <0.001
Severe aortic stenosis [%] 3.18% (11) 5.11% (10) 0.72% (1) 0.93
COPD [%] 6.35% (31) 7.97% (22) 4.25% (9) 0.09
Laboratory findings
Haemoglobin [g/dL] 13.10 [IQR 11.82-14.50] 12.80 [IQR 11.52-14.20] 13.50 [IQR 12.10-14.60] 0.001
Creatinine [mg/dL] 0.94 [IQR 0.80-1.20] 0.97 [IQR 0.80-1.30] 0.91 [IQR 0.79-1.10] 0.31
GFR [ml/min/1.73m2] 68.11 [IQR 49.97-87.37] 65.52 [IQR 47.45-84.59] 74.89 [IQR 56.06-189.39] <0.001
Serum sodium [mmol/L] 140 [IQR 138-143] 140 [IQR 138-143] 140 [IQR 138-142] 0.77
Serum potassium [mmol/L] 4.37 [IQR 4.04-4.68] 4.38 [IQR 4.05-4.72] 4.36 [IQR 4.03-4.63] 0.17

NT-proBNP [pg/mL] 1499.00  
[IQR 602.50-4358.50]

2924.00  
[IQR 956.40-6951.00]

889.80  
[IQR 359.30-1785.00] <0.001

hs-cTnT [ng/mL] 17.11 [IQR 10.30-29.24] 21.05 [IQR 12.74-33.81] 13.20 [IQR 7.93-23.25] <0.001
Elevated hsTnT [%] 58.20% (284) 67.75% (187) 45.75% (97) <0.001
Echocardiographic parameters
LVEF [%] 41.49±12.33 38.52±12.48 45.78±10.78 <0.001
LAD [mm] 44.17±7.4 46.08±7.64 41.45±6.10 <0.001
LVDD [mm] 52.66±8.12 53.60±8.65 51.39±7.11 <0.01
LVSD [mm] 34.42±9.04 39.69±9.39 36.61±8.20 <0.001
IVS [mm] 12.32±2.14 12.38±2.06 12.23±2.24 0.50
Diastolic dysfunction 79.74% (185) 73.68% (84) 85.59% (101) 0.41
Grade II [%] 7.84% (16) 8.91% (9) 6.80% (7) 0.57
Grade III [%] 10.29% (21) 15.84% (16) 4.85% (5) <0.01
Wall motion abnormalities
    Segmental abnormalities [%] 30.70% (109) 34.67% (69) 25.64% (40) 0.07
    Diffuse abnormalities [%] 47.61% (169) 49.25% (98) 45.51% (71) 0.49
Pericardial effusion [%] 12.38% (39) 17.51% (31) 5.08% (8) 0.25
RAD [mm] 40.23±7.13 42.12±7.48 37.53±5.63 <0.001
RVD [mm] 32.89±5.87 33.98±5.88 31.34±5.50 <0.001
SPAP [mmHg] 40.51±13.92 44.08±14.64 33.91±9.50 <0.001
ADHF-acute decompensated heart failure; CHF-chronic heart failure; HFrEF-heart failure with reduced ejection fraction; HFmEF-heart 
failure with mid-range ejection fraction; HFpEF-heart failure with preserved ejection fraction; eGFR-estimated glomerular filtration rate; 
NT-proBNP-N-terminal pro b-type natriuretic peptide; hs-TnT-high sensitive troponin T, LVEF-left ventricle ejection fraction, LAD-left atri-
um diameter, LVDD-left ventricle diastolic diameter, LVSD-left ventricle systolic diameter, IVS-interventricular septum, RAD-right atrium 
diameter, RVD-right ventricle diameter, SPAP-systolic pulmonary artery pressure. The number in the round brackets represent the number of 
patients *For patients surviving hospitalization



Revista Română de Medicină de Laborator Vol. 29, Nr. 2, Aprilie, 2021158

higher glycemic levels, higher NT-proBNP lev-
els, higher SPAP, greater LV wall thickness, dif-
fuse LV wall motion abnormalities, restrictive 
diastolic dysfunction and pericardial effusion 
(Table 3). Bivariate correlations were found be-
tween hs-TnT levels and age, NT-proBNP and 
eGRF (Supplemental Table 1). In the CHF group 
multivariable analysis identified age, NT-proB-
NP, eGFR and previous stroke as independent 
predictors for increased hs-TnT (Table 4). 

Discussion

We aimed to identify and compare the factors as-
sociated with increased hs-TnT levels in two dif-
ferent clinical settings, namely ADHF and CHF. 
The main finding of this study was the strong re-
lation of elevated levels of hs-TnT to NT-proB-

NP and renal function in both clinical scenarios, 
but also with specific predictors for each setting. 
Our study highlights that elevated levels of hs-
TnT, a marker for myocardial injury, can be a 
common feature for HF patients, with signifi-
cantly higher values in ADHF. Similar results 
have been described previously, detectable hs-
TnT being present in patients with HF, irrespec-
tive of the acute or chronic scenario, with high-
er levels in ADHF (23-25). In a comprehensive 
review, Kociol et al identified an incidence of 
detectable, circulating troponin levels in ADHF 
patients ranging from 6.2% up to 83.9%, linked 
to prognosis (3). In a sub-analysis of the AS-
CEND-HF study, detectable levels of hs-TnI 
were observed in more than 2/3 of the studied 
population with elevated concentrations in 50% 
of the cases (24). Increased hs-TnT concentra-

Table 2. Clinical determinants of elevated hsTnT
ADHF CHF

Normal 
hsTnT
N = 89

Elevated  
hsTnT
N = 187

p value
Normal  
hsTnT
N = 115

Elevated  
hsTnT
N = 97

p  
value

Demographics
Age, years 71.98±7.62 74.47±10.49 0.04 67.54±10.17 75.17±9.10 <0.001
Women (%) 65.17 50.80 0.04 60.00 42.27 0.01
Clinical characteristics on admission
Dyspnea at rest (%) 14.61 36.36 <0.001 0 3.09 0.05
Congestion signs (%) 47.19 61.54 0.01 19.32 42.65 0.001
Cardiovascular risk factors
HTN (%) 84.27 79.14 0.31 82.61 70.10 0.06
Dyslipidemia (%) 60.67 47.06 0.03 80.87 58.76 <0.001
Obesity (%) 50.56 41.18 0.14 45.22 28.87 0.01
Medical history
IHD (%) 40.45 45.45 0.43 53.04 35.05 <0.01
    Prior MI (%) 23.60 31.02 0.20 23.48 20.62 0.61
      SA (%) 16.85 21.39 0.37 28.70 13.40 <0.01
Prior stroke/ TIA (%) 11.24 13.90 0.53 5.22 16.49 <0.01
CKD (%) 46.07 70.59 <0.001 36.52 74.23 <0.001
Moderate/severe MR (%) 14.63 29.03 0.01 3.19 7.46 0.04
Severe AS (%) 3.17 7.07 0.13 0 1.89 <0.01
COPD (%) 2.25 10.70 0.01 5.22 3.09 0.44

ADHF – acute decompensated heart failure, CHF – chronic heart failure,  HTN - hypertension, IHD – ischemic heart disease, 
MI – myocardial infarction, SA – stable angina, TIA – transitory ischemic attack, CKD – chronic kidney disease, MR – mitral 
regurgitation, AS – aortic stenosis, COPD – chronic obstructive pulmonary disease
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variable analysis, male gender remained an in-
dependent predictor for hs-TnT concentration 
only in ADHF, while advanced age only in CHF. 
ADHF patients were overall significantly older 
than CHF ones, which could explain the loss of 
independent prediction power due to generally 
increased ages in this subgroup. The relation of 
age and hs-TnT levels was also stronger in bi-
variate correlation in CHF compared to ADHF.
In both groups, hs-TnT concentrations were 
correlated to more severe forms of disease and 
worse functional status. In univariate analysis, 
increased hs-TnT was correlated with dyspnea at 
rest, clinical signs of congestion and increased 
NT-proBNP levels. After multiple logistic re-
gression, the only indicator independently pre-
dictive for elevated hs-TnT in both acute and 
chronic HF was the NT-proBNP concentration. 
Furthermore, the logarithmic transformation 
of NT-proBNP was the strongest independent 
common predictor of elevated hs-TnT in both 
subgroups and hs-TnT levels were directly cor-
related to NT-proBNP levels. Since the hemody-
namic overload in HF leads to both increase in 
circulating NT-proBNP as well as hs-TnT lev-
els (30), their interdependence is expected due 
to common pathophysiological mechanisms 

tion is a  prevalent finding in ADHF patients, 
across the LVEF spectrum, with higher levels 
more frequently identified in patients with re-
duced EF (7,19). 
Myocardial injury is therefore common in HF, 
with important prognostic value (2). There are 
many hypotheses regarding the release of Tn in 
ADHF, the most relevant taking in consideration 
reduced cardiac output and increased ventricular 
pressures or ventricular remodeling and neuro-
hormonal stimulation (26). The result is sub-
clinical ischemia, which in turn induces hs-TnT 
release from affected myocytes, possibly even 
before necrosis, and more so afterwards (27). 
Myocardial strain, and chronic ischemia, both 
due to insufficient supply as well as increased 
demand, also contribute to elevation of troponin 
levels in CHF (28).
Due to documented variability, there are propos-
als for age and sex specific cut-offs for Tn assay, 
with a higher value for advanced age and male 
gender (9,10). This differentiation has contrib-
uted to a gender uniformization in the diagno-
sis and management of myocardial injury (29). 
Older age and male sex were also correlated to 
elevated hs-TnT levels in both CHF and ADHF 
in univariate analysis in our study. In multi-

Table 4. Multivariable logistic regression for ADHF and CHF groups
HR 95%CI p value

ADHF
LogNT-proBNP 5.30 2.71 – 10.38 < 0.001
eGFR 0.72 0.62 – 0.85 < 0.001
Sex 2.52 1.31 - 4.87 0.006
COPD 10.57 1.26 - 88.40 0.029

CHF
LogNT-proBNP 5.49 1.71 – 17.57 0.004
eGFR 0.71 0.55 – 0.93 0.014
Age 2.68 1.42- 5.07 0.002
Previous stroke 5.35 0.98 - 29.20 0.053

COPD – Chronic Obstructive Pulmonary Disease, NT-proBNP - N-terminal prohormone of brain natriuretic peptide eGFR 
– estimated glomerular filtration rate. Factors also included in the regression without independent significance: age, signs of 
congestion, NYHA IV, moderate to severe mitral regurgitation, left ventricle ejection fraction, posterior wall of left ventricle, 
left ventricle diastolic diameter, pulmonary hypertension
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leading to their release. Moreover, NT-proBNP 
levels account for the entire HF clinical and par-
aclinical spectrum, directly dependent on its se-
verity (31), therefore also extended to covering 
other signs or symptoms. 
The second strongest independent predictor of 
elevated hs-TnT in both ADHF and CHF patients 
in our study was eGFR. The relation between re-
nal function and hs-Tn is well known, more so 
when patients associate HF, warranting caution 
in integrating the values in this context (32). The 
underlying mechanisms are still incomplete-
ly characterized, however multiple hypotheses 
concur to explain this association. Low-grade in-
flammation, myocyte necrosis, cellular turnover, 
raised cellular permeability, and protein frag-
mentation all interact in HF and CKD, leading 
to increased troponin levels (32–34). Myocardi-
al injury integrated in the cardio-renal syndrome 
and decreased kidney clearance most probably 
partake in this complex process (32). The nov-
elty of our study is proving the independent 
correlation of eGFR to elevated hs-TnT, both in 
ADHF and CHF, strengthening the importance 
of kidney disease in the cardiac homeostasis. 
Our study also revealed two more independent 
predictors of elevated hs-TnT, respectively 
COPD in ADHF and history of stroke in CHF. 
In stable COPD patients, increased hs-TnT lev-
els were previously correlated to systemic in-
flammation, older age, and pulmonary artery 
pressure (35). In acute COPD, apart from severe 
infection, elevated hs-TnT was also attributed to 
type II myocardial injury secondary to hypoxia, 
tachycardia, or acute right ventricular dysfunc-
tion (36). Studies of COPD patients revealed 
worst outcomes in patients with increased tro-
ponin levels (36), and now our study is showing 
the reversed relation, with COPD increasing the 
risk profile of HF patients. Since most COPD pa-
tients in our sample presented with ADHF, we 
consider this to be the reason why the indepen-

dent predictive value for increased hs-TnT was 
detected only in the ADHF subgroup. 
Chronic myocardial injury expressed by in-
creased troponin levels was precedently correlat-
ed to comorbidity burden, including a history of 
stroke, and it predicted the risk of developing 
stroke in a large cohort of patients presenting 
with chest pain (37). Increased hs-TnT levels 
are also correlated to the severity and extension 
of atherosclerotic plaques (38). We therefor hy-
pothesize that a history of stroke in the studied 
CHF patients is associated to a higher athero-
sclerotic burden and vascular risk, leading to el-
evated hs-TnT concentrations.

Limitations
Our study has several limitations, the first being 
the retrospective design of the study, as well as 
the timeframe for patient inclusion, justified by 
the intention to further analyze the long-term sur-
vival of these patients in a future study.  
Another important mention is that for all patients 
we analyzed only the first value of the hs-TnT 
determined on admission.
Our analysis included the LVEF as a numerical, 
continuous variable. We did not split the patient 
population into the three categories of reduced, 
mid-range, and preserved EF, to prevent exces-
sive subgrouping.

Conclusions 

The clinical utility of hs-TnT in defining myo-
cardial injury in HF should be integrated in each 
patient’s individualized clinical context. While 
many clinical and biological parameters are 
linked to increased hs-TnT levels, only some of 
them play a significant and independent role. 
HF severity, expressed by NT-proBNP levels, 
and kidney disease progression, expressed by 
eGFR, were the strongest independent drivers 
of increased hs-TnT in our study, in all patients. 
Elevated hs-TnT levels were also independently 
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correlated to male sex and COPD in ADHF and 
to age and history of stroke in CHF.
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