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Abstract

Aims Patients hospitalized with acute heart failure (AHF) treated with a 7 day prednisone course in the CORTAHF pilot trial
had a greater improvement in health-related quality of life (QoL) at Day 7 in both the overall population and in patients with
baseline interleukin 6 > 13 pg/mL. This post-hoc analysis examines the specific QoL domains and the relationship between
clinical signs of congestion and QoL.
Methods In the CORTAHF pilot trial, patients with AHF and high-sensitivity C-reactive protein (hsCRP) > 20 mg/L were ran-
domized 1:1 to once-daily oral 40 mg prednisone for 7 days plus usual care or usual care alone. Patients completed the EQ-5D-
5L, including the EQ-VAS, at baseline and Days 7 and 31. We estimated baseline-adjusted treatment effects on each of the five
QoL dimensions and evaluated the interaction between baseline EQ-VAS and treatment effect on hsCRP change at Day 7 (the
primary endpoint). The correlation between changes in signs of congestion and EQ-VAS were evaluated.
Results Among 100 randomized patients, the improvement in QoL at Day 7 was driven by significant effects on the EQ-5D-5L
mobility [win odds 1.48, 95% confidence interval (CI) 1.05–2.12] and usual activities (win odds 1.50, 95% CI 1.05–2.20) do-
mains. The treatment effect on 7 day hsCRP change was independent of baseline EQ-VAS (interaction P = 0.13). Decongestion
and EQ-VAS improvement were correlated (r = �0.528, P < 0.0001).
Conclusions In patients with AHF and high hsCRP levels, 7 day burst steroid therapy improved QoL mostly by affecting the
mobility and usual activities domains. QoL improvement was correlated with decongestion and may therefore not be a direct
effect of steroid therapy, but mediated through improvement in HF symptoms and signs. Inflammatory activation was reduced
by prednisone irrespective of baseline EQ-VAS.
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Introduction

Several studies have shown an association between inflam-
matory activation and adverse outcomes in acute heart fail-
ure (AHF).1–3 Recently, the Effect of Short-Term Prednisone
Therapy on CRP Change in Emergency Department Patients
With Acute Heart Failure and Elevated Inflammatory Markers
(CORTAHF) randomized pilot trial demonstrated that burst
steroid therapy was associated with a reduction in inflamma-
tory activation as measured by high-sensitivity C-reactive pro-
tein (hsCRP) at Day 7 among patients with AHF and high
baseline hsCRP levels.4 An improvement in health-related
quality of life (QoL) was also reported, since the EQ-VAS, with
larger values representing better QoL, increased more in pa-
tients randomized to steroid therapy at Day 7.4 Beyond their
association with other clinical outcomes such as mortality
and rehospitalizations, patient-reported outcomes evaluating
health-related QoL are particularly relevant in patients with
heart failure (HF), as they allow an accurate evaluation of dis-
ease status and disease perception, promote a
patient-centred approach and may enhance adherence to
treatments.5,6 Therefore, further assessment of the impact
of novel treatment strategies for AHF on QoL is warranted.

The current analysis was designed to provide more details
about the impact of burst steroid therapy on QoL in the pa-
tients with AHF and inflammatory activation enrolled in the
CORTAHF trial, focusing on the different EQ-5D domains, test-
ing the interplay between baseline EQ-VAS and steroid ther-
apy on change in hsCRP, and evaluating the correlation be-
tween congestion and QoL.

Methods

Study design

The design of the CORTAHF study has been already
described.4,7,8 Briefly, CORTAHF was a multicentre, prospec-
tive, randomized, open-label pilot study enrolling patients ad-
mitted to the hospital for AHF with signs of inflammatory ac-
tivation, defined as hsCRP > 20 mg/L at screening. Included
patients were randomized 1:1 to receive 7 day corticosteroid
therapy (40 mg daily of oral prednisone) plus usual care or
usual care alone. Key inclusion criteria were objective signs
of congestion (at chest X-ray or lung ultrasound), systolic
blood pressure ≥ 100 mmHg and N-terminal pro-B-type natri-
uretic peptide (NT-proBNP) concentration > 1500 pg/mL. Pa-
tients with AHF triggered by a correctable cause, such as ar-
rhythmia, severe anaemia, acute coronary syndrome,
exacerbation of chronic obstructive pulmonary disease or in-
fection, were excluded.

The trial was originally designed to enrol 120 patients but
was stopped for administrative reasons after 100 patients

had been validly randomized. Moreover, the trial was origi-
nally designed to enrol patients with interleukin-6 (IL-
6) > 13 pg/mL, but this criterion was subsequently updated
to hsCRP > 20 mg/L.4,7 At the conclusion of enrolment, blood
samples obtained from enrolled patients were analysed by a
central laboratory blinded to study treatment, and analyses
were performed restricting the patients to those who were
found to have baseline IL-6 > 13 pg/mL.

The trial was approved by the appropriate ethics commit-
tees, and eligible patients gave written informed consent to
participate. The study is registered in ClinicalTrials.gov
(NCT05916586).

Definitions and endpoints

Details on study procedures, definitions and outcomes have
been described.4,7,8 Patients completed a linguistically vali-
dated version of the EQ-5D-5L (EuroQol) at baseline, Days 7
and 31. This standardized, self-completed questionnaire in-
cludes a five-level assessment of five health-related domains,
namely mobility, self-care, usual activities, pain/discomfort
and anxiety/depression.9,10 Patients rank their health state
in each domain on a five-point ordinal scale ranging from
no problems to extreme problems.10 This tool also includes
a 20 mm vertical visual analogue scale (EQ-VAS) on which pa-
tients rate their health ‘today’ between 0 (‘the worst health
you can imagine’) and 100 (‘the best health you can imag-
ine’). A composite congestion score was computed based
on orthopnoea, oedema and rales scores, with overall values
ranging from 0 points (i.e., no congestion) to 9 points (i.e.,
worst congestion), as previously described.8

The primary endpoint of the trial was the change in hsCRP
level from baseline to Day 7, and secondary endpoints in-
cluded change in EQ-VAS from baseline to Day 7 and time
to first event of worsening HF, rehospitalization for HF or
death through Day 91. For this secondary analysis, we further
assessed the effect of prednisone burst therapy on changes in
the different EQ-5D-5L domains to Day 7 and to Day 31, both
in the overall population and in the pre-specified subgroup of
patients with IL-6 > 13 pg/mL.

Statistical analysis

Continuous variables are presented as mean and standard
deviation or median and interquartile range (IQR), categorical
variables are presented as numbers and percentages. Base-
line patients’ characteristics were compared across baseline
EQ-VAS tertiles using the following tests: Jonckheere’s trend
test for continuous variables, Cochran–Armitage trend test
for binary variables, Cochran–Mantel–Haenszel general asso-
ciation for categorical variables, and Cochran–Mantel–
Haenszel non-zero correlation for ordinal variables.
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The treatment effect on the 7 day change in EQ-VAS, a
pre-specified secondary endpoint of the trial, was estimated
from the appropriate contrast from a mixed model for re-
peated measures (MMRM) that included the effects of cen-
tre, baseline value, treatment, baseline × visit and
treatment × visit. Missing responses on the EQ-5D due to
death were imputed as zero. The treatment effect on the
31 day change in EQ-VAS and on the different EQ-5D-5L do-
mains at Days 7 and 31 were also evaluated. Treatment ef-
fects on the specific domains (i.e., ordinal outcomes) are
expressed as win odds (WO) stratified by centre and ad-
justed for baseline response estimated using the R package
‘sanon’.11 All analyses were repeated in the pre-specified
blinded subgroup of patients with IL-6 levels > 13 pg/mL
at baseline (n = 65).

The interaction between the treatment effect of burst ste-
roid therapy on the primary endpoint and baseline EQ-VAS as
a continuous variable was tested. Geometric mean ratio of
change in CRP at Day 7 (i.e., the primary endpoint) was de-
rived from a regression model based on baseline EQ-VAS,
using a restricted cubic spline with three knots.

Correlation between EQ-VAS and congestion score was
evaluated considering baseline values, changes at Day 7 and
changes at Day 31. Correlation was tested both in the overall
population and in the two treatments arms separately. A
mixed model approach was also performed for changes in
EQ-VAS and congestion score at both Days 7 and 31, account-
ing for correlation between repeated measures. Results of
these analyses are reported as correlation coefficients (r)
and P values.

All reported P values are two-sided, and a P < 0.05 was
considered statistically significant. Statistical analyses were
performed using SAS version 9.4 (SAS Institute, Cary, NC,
USA) and R version 4.2.3.12

Results

A total of 101 patients were validly randomized at 3 centres
between 11 August 2023 and 15 April 2024. One patient
was randomized in violation of protocol eligibility criteria
and was excluded from the analyses, as already described.4,8

One patient randomized to prednisone died from HF on Day
19, whereas all the other enrolled patients were followed
to Day 91.

Baseline patients’ characteristics

Baseline characteristics of included patients according to
baseline EQ-VAS tertiles are reported in Table 1. A
total of 41 patients were in the lower baseline EQ-VAS tertile

(i.e., EQ-VAS < 35), 25 patients were in the intermediate
tertile (i.e., EQ-VAS = 35) and 34 patients were in the higher
tertile (i.e., EQ-VAS > 35). Patients with higher baseline
EQ-VAS had lower weight and body mass index and higher ox-
ygen saturation. These patients were also less likely to have
hypercholesterolaemia and chronic lung disease and more
likely to have valvular heart disease and to receive diuretic
therapy as concomitant medication at baseline. No significant
differences were observed across baseline EQ-VAS tertiles
with respect to other comorbidities, systolic blood pressure,
New York Heart Association class prior to screening and left
ventricular ejection fraction. Alanine aminotransferase and as-
partate aminotransferase were higher in patients with lower
baseline EQ-VAS, whereas hsCRP and NT-proBNP were similar
across the three EQ-VAS tertiles.

Impact of burst steroid therapy on EQ-VAS

As reported previously, patients treated with prednisone re-
ported a greater increase in EQ-VAS at Day 7 than those
treated with usual care alone, with adjusted mean change
from baseline of 31.86 [standard error (SE) 0.95] points in
the steroid arm and 29.29 (SE 0.90) in the usual care arm [ad-
justed mean difference 2.57, 95% confidence interval (CI)
0.12–5.01, P = 0.040].4 Median change from baseline was of
30.0 (IQR 22.5–38.5) in the steroid arm and 25.0 (IQR 25.0–
35.0) in the usual care arm. No significant difference between
treatment arms was observed with respect to change in
EQ-VAS at Day 31 (adjusted mean difference 1.02, 95% CI
�3.53 to 5.58, P = 0.657). Similar findings were observed at
Days 7 and 31 after excluding imputation for death.

At subgroup analysis, the significant effect on EQ-VAS at
Day 7 was observed only in patients with baseline IL-
6 > 13 pg/mL (n = 65) (adjusted mean difference 3.94, 95%
CI 0.73–7.15, P = 0.017), and not in patients with baseline
IL-6 ≤ 13 pg/mL (adjusted mean difference 0.08, 95% CI
�4.15 to 4.31; P interaction = 0.141). In the subgroup of pa-
tients with baseline IL-6 > 13 pg/mL, adjusted mean change
and median change in EQ-VAS from baseline to Day 7 were
32.90 (SE 1.21) and 30.0 (IQR 25.0–40.0), respectively, in
the steroid arm, and 28.96 (SE 1.31) and 25.0 (IQR 25.0–
30.0), respectively, in the usual care arm. No significant differ-
ence between treatment arms was observed with respect to
change in EQ-VAS at Day 31 in the subgroup of patients with
IL-6 > 13 pg/mL (adjusted mean difference 3.26, 95% CI
�3.25 to 9.78, P = 0.321). However, after excluding imputa-
tion for death, a significantly greater increase in EQ-VAS
was observed in the steroid arm versus usual care arm both
at Day 7 (adjusted mean difference 3.92, 95% CI 0.70–7.13,
P = 0.018) and at Day 31 (adjusted mean difference 5.23,
95% CI 0.70–9.76, P = 0.024).
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Table 1 Patients’ characteristics by baseline EQ-VAS tertiles.

Parameter EQ-VAS < 35(N = 41) EQ-VAS = 35(N = 25) EQ-VAS > 35(N = 34) TrendP valuea

Demographics
Age, years 64.3 (8.57) 67.7 (9.24) 68.1 (8.21) 0.0855
Male sex 25 (61.0%) 18 (72.0%) 20 (58.8%) 0.8874

Vital signs
Weight, kg 95.1 (20.73) 88.0 (16.77) 84.4 (14.27) 0.0168
BMI, kg/m2 32.8 (6.30) 30.4 (4.98) 29.4 (4.43) 0.0083
Systolic blood pressure, mmHg 141.8 (33.98) 143.4 (33.04) 139.2 (19.66) 0.4763
Oxygen saturation, % 79.9 (7.41) 82.7 (8.53) 85.4 (7.25) 0.0037

Medical history
Diabetes 19 (46.3%) 12 (48.0%) 10 (29.4%) 0.1488
Hypertension 36 (87.8%) 20 (80.0%) 30 (88.2%) 0.9947
Hypercholesterolaemia 40 (97.6%) 23 (92.0%) 19 (55.9%) <0.0001
Malignancy 1 (2.4%) 1 (4.0%) 0 0.6578
Chronic lung disease 7 (17.1%) 2 (8.0%) 0 0.0127
Renal disease/history of dialysis 1 (2.4%) 0 0 0.7500
Ischaemic heart disease 36 (87.8%) 24 (96.0%) 28 (82.4%) 0.5118
Myocardial infarction 32 (78.0%) 19 (76.0%) 24 (70.6%) 0.4619
Stroke 0.3882
CVA 1 (2.4%) 0 2 (5.9%)
TIA 0 1 (4.0%) 2 (5.9%)

Valvular disease 14 (34.1%) 11 (44.0%) 21 (61.8%) 0.0175
Severe mitral regurgitation 0 0 0 0.9999
Moderate mitral regurgitation 14 (34.1%) 11 (44.0%) 19 (55.9%) 0.0593
Severe tricuspid regurgitation 0 0 0 0.9999
Moderate tricuspid regurgitation 14 (34.1%) 9 (36.0%) 10 (29.4%) 0.6771
Severe aortic stenosis 0 0 0 0.9999
Moderate aortic stenosis 0 0 2 (5.9%) 0.1133
Moderate or severe mitral stenosis 0 0 0 0.9999
Moderate or severe tricuspid stenosis 0 0 0 0.9999

Atrial fibrillation 8 (19.5%) 6 (24.0%) 12 (35.3%) 0.1243
Sustained ventricular tachycardia or

ventricular fibrillation
0 0 0 0.9999

ICD/CRT implant 0 1 (4.0%) 2 (5.9%) 0.1897
HF history

NYHA class prior to screening 0.1570
Class I 0 0 0
Class II 8 (19.5%) 3 (12.0%) 5 (14.7%)
Class III 24 (58.5%) 20 (80.0%) 29 (85.3%)
Class IV 9 (22.0%) 2 (8.0%) 0
Most recent LVEF, % 28.3 (8.66) 28.3 (7.86) 29.1 (9.56) 0.7933

Laboratory findings
Sodium, mmol/L 141.8 (3.55) 142.3 (3.38) 140.3 (2.71) 0.0661
Potassium, mmol/L 4.4 (0.64) 4.3 (0.57) 4.2 (0.46) 0.0519
Glucose, mmol/L 7.8 (3.60) 7.5 (2.56) 7.6 (2.98) 0.7645
AST, U/L 28.2 (18.90) 22.1 (8.76) 20.3 (8.90) 0.0338
ALT, U/L 35.2 (40.21) 23.8 (12.14) 20.6 (15.36) 0.0180
Total bilirubin, μmol/L 13.8 (6.53) 14.8 (7.93) 12.3 (6.92) 0.2345
Haemoglobin, g/L 139.5 (19.90) 135.8 (19.98) 131.9 (19.58) 0.0795
Urea/BUN, mmol/L 8.8 (2.72) 8.0 (2.50) 8.4 (2.33) 0.1891
Creatinine, μmol/L 105.1 (15.28) 105.1 (21.55) 109.4 (25.00) 0.8733
eGFR, mL/min/1.73m2 61.0 (11.44) 62.1 (11.57) 58.9 (13.82) 0.7790
Troponin T*, ng/mL 0.035 (0.023, 0.044) 0.041 (0.022, 0.049) 0.033 (0.024, 0.046) 0.8977
Troponin I*, ng/mL 0.021 (0.017, 0.030) 0.019 (0.011, 0.028) 0.023 (0.015, 0.042) 0.8540
hsCRP*, mg/L 33.5 (28.0, 41.4) 27.8 (24.3, 33.0) 30.0 (25.9, 44.6) 0.5748
WBC, 109/L 8.8 (2.55) 8.1 (2.36) 10.2 (3.25) 0.1168
Lymphocytes, % 21.3 (10.93) 22.1 (5.85) 19.5 (8.41) 0.6624
NT-proBNP*, pg/mL 4391.0 (2481.0, 9357.0) 4182.0 (2840.0, 6275.0) 5480.0 (2300.0, 10256.0) 0.9492
IL-6*, pg/mL 16.6 (9.7, 32.5) 21.9 (15.1, 29.0) 15.6 (7.1, 26.8) 0.9517
IL-17*, pg/mL 0.52 (0.18, 1.16) 1.10 (0.50, 1.78) 0.93 (0.62, 1.60) 0.0219
PRC*, pg/mL 2.0 (2.0, 11.6) 2.0 (2.0, 24.4) 2.0 (2.0, 23.9) 0.8036
NEP activity*, nmol/uL/min 0.33 (0.22, 0.74) 0.33 (0.11, 0.69) 0.25 (0.10, 0.65) 0.0893

Concomitant medications at baseline
ACEI, ARB or ARNI 28 (68.3%) 20 (80.0%) 19 (55.9%) 0.2883
Beta-blocker 23 (56.1%) 17 (68.0%) 20 (58.8%) 0.7766
Diuretic 28 (68.3%) 19 (76.0%) 15 (44.1%) 0.0387
Thiazide diuretic 8 (19.5%) 4 (16.0%) 2 (5.9%) 0.0999

(Continues)
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Impact of burst steroid therapy on QoL domains

The impact of steroid therapy vs. usual care on the different
EQ-5D-5L domains at Day 7 and at Day 31 in the overall pop-
ulation is shown in Figure 1 and fully reported in Tables
S1–S10. At Day 7, significant treatment effects were observed
on mobility (stratified adjusted WO 1.48, 95% CI 1.05–2.12,
P = 0.023; Table S1) and usual activities (stratified adjusted
WO 1.50, 95% CI 1.05–2.20, P = 0.025; Table S5). No

significant differences between treatment arms were ob-
served at Day 7 in the self-care (stratified adjusted WO
1.24, 95% CI 0.83–1.88, P = 0.301; Table S3),
pain/discomfort (stratified adjusted WO 1.22, 95% CI 0.87–
1.73, P = 0.257; Table S7) and anxiety/depression domains
(stratified adjusted WO 1.24, 95% CI 0.88–1.78, P = 0.211;
Table S9). The significant effects on mobility and usual
activities domains at Day 7 were confirmed in the subgroup
of patients with baseline IL-6 > 13 pg/mL (Figure S1), with

Table 1 (continued)

Parameter EQ-VAS < 35(N = 41) EQ-VAS = 35(N = 25) EQ-VAS > 35(N = 34) TrendP valuea

SGLT2 inhibitor 7 (17.1%) 6 (24.0%) 2 (5.9%) 0.2598
Nitrates 1 (2.4%) 0 0 0.7500
Calcium channel blocker 15 (36.6%) 8 (32.0%) 8 (23.5%) 0.2263
Digoxin 5 (12.2%) 3 (12.0%) 2 (5.9%) 0.4482
Antiplatelet 28 (68.3%) 17 (68.0%) 25 (73.5%) 0.6310

Note: Data are presented as n (%), mean (SD) or *median (IQR).
Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ALT, alanine aminotransferase; ARB, angiotensin receptor blocker; ARNI,
angiotensin receptor–neprilysin inhibitor; AST, aspartate aminotransferase; BMI, body mass index; BUN, blood urea nitrogen; CRT, cardiac
resynchronization therapy; CVA, cerebrovascular accident; eGFR, estimated glomerular filtration rate; EQ-VAS, EuroQol visual analogue
scale; hsCRP, high-sensitivity C-reactive protein; ICD, implantable cardioverter-defibrillator; IL, interleukin; IQR, interquartile range; LVEF,
left ventricular ejection fraction; NEP, neutral endopeptidase; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York
Heart Association; PRC, plasma renin concentration; SD, standard deviation; SGLT2, sodium-glucose cotransporter 2; TIA, transient isch-
aemic attack; WBC, white blood cell.
aJonckheere’s trend test for continuous variables, Cochran–Armitage trend test for binary variables, Cochran–Mantel–Haenszel general as-
sociation for categorical variables and Cochran–Mantel–Haenszel nonzero correlation for ordinal variables.

Figure 1 Treatment effect on the different EQ-5D-5L domains in the overall population. Win odds and 95% confidence intervals (CIs) comparing treat-
ment groups (burst steroid therapy plus usual care vs. usual care only), stratified by centre and adjusted for baseline response, are plotted for each
EuroQol 5-Dimension 5-Level (EQ-5D-5L) domain at Visit 4 (i.e., Day 7) and Visit 5 (i.e., Day 31).
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stratified adjusted WO of 1.79 (95% CI 1.18–2.86, P = 0.005)
for mobility and of 1.62 (95% CI 1.03–2.69, P = 0.037) for
usual activities.

No significant differences between treatment arms were
observed at Day 31 in the mobility (Table S2), self-care
(Table S4), usual activities (Table S6), pain/discomfort
(Table S8) and anxiety/depression domains (Table S10).

Treatment effect on the primary endpoint by
baseline self-rated health status

The effect of burst steroid therapy plus usual care versus
usual care alone on change in hsCRP from baseline to Day 7
(i.e., trial primary endpoint) across the entire spectrum of
baseline EQ-VAS is reported in Figure 2. The treatment effect
did not vary significantly across baseline EQ-VAS as a contin-
uous variable (P value for interaction = 0.128).

Correlation between QoL and congestion

In the overall population, a significant correlation between
baseline EQ-VAS and baseline congestion score was ob-
served, with higher congestion score values associated with
lower EQ-VAS (r = �0.744, P < 0.0001; Figure S2). In both
treatment arms, change in EQ-VAS was also significantly cor-
related with change in congestion score both at Day 7
(Figure S3) and at Day 31 (Figure S4), with more effective de-
congestion associated with higher improvement in EQ-VAS. In
the overall population, a significant correlation was con-
firmed between change in EQ-VAS and change in congestion
score at both timepoints, with higher improvement in

EQ-VAS associated with a higher reduction in congestion
score (r = �0.528, P < 0.0001; Figure 3). This overall correla-
tion at both timepoints was confirmed in both treatment
arms when evaluated separately (Figure S5).

Discussion

In the CORTAHF trial, 7 day burst steroid therapy added to
usual care was associated with a significant improvement in
health-related QoL as measured by EQ-VAS at Day 7 in pa-
tients with AHF. This improvement in EQ-VAS was particularly
evident among patients with baseline IL-6 > 13 pg/mL and
was driven by significant effects on the EQ-5D-5L mobility
and usual activities domains. Steroid therapy reduced inflam-
matory activation (i.e., change in hsCRP at day 7) indepen-
dently from baseline QoL. A significant correlation was also
observed between increased decongestion and improvement
in EQ-VAS at Days 7 and 31.

Assessment of health-related QoL is of paramount impor-
tance in patients with HF.6,13,14 In particular, the EQ-5D-5L
questionnaire allows a careful evaluation of patient-reported
QoL and its excellent psychometric properties have been
demonstrated in different populations, settings and
conditions,15 including cardiovascular diseases and more spe-
cifically HF.16–18 This questionnaire asks patients to rate their
health status ‘today’, unlike other QoL tools with longer recall
periods that are commonly used in HF, thus is particularly
useful in the setting of our study where AHF patients were
assessed at baseline and after 7 and 31 days.19 In CORTAHF,
patients with better QoL at baseline assessment had lower
weight and higher oxygen saturation and were less likely to

Figure 2 Treatment effect on the primary endpoint by baseline EQ-VAS in the overall population. The treatment effect of burst steroid therapy plus
usual care versus usual care alone on the primary endpoint [i.e., change in C-reactive protein (CRP) from baseline to Day 7], is shown across the spec-
trum of baseline EuroQol visual analogue scale (EQ-VAS). Geometric mean ratio of change in CRP at Day 7 with 95% confidence interval was derived
from a regression model based on baseline EQ-VAS, using a restricted cubic spline with three knots. The P value for interaction between treatment
effect and baseline EQ-VAS is also reported.
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have chronic lung disease and more likely to have valvular
disease and to receive diuretic therapy before randomization.
However, hsCRP and NT-proBNP were similar, and there were
not significant differences with respect to other comorbidi-
ties across the baseline EQ-VAS tertiles.

Previous studies investigated the potential role of steroid
therapy in improving QoL in different non-cardiovascular set-
tings and conditions.20–24 These studies have not demon-
strated any improvement, and in some case, they showed
worsening of QoL following steroid therapy initiation.20–24

This finding contrasts with common wisdom that suggests
that steroids would improve QoL through their euphoric ef-
fects, which however promptly attenuate after cessation of
steroid therapy.25 Thus, further assessment of the impact of
burst steroid therapy on HF-related QoL is of particular inter-
est in the context of the CORTAHF trial enrolling patients with
AHF and pro-inflammatory activation. Notably, no significant
interaction was observed in our study between baseline
EQ-VAS as a continuous variable and the effect of burst ste-
roid therapy versus usual care with respect to the primary
endpoint of the trial, that is, change in hsCRP from baseline
to Day 7. Therefore, the effect of prednisone in reducing in-
flammatory activation among patients with AHF does not
seem to vary by the patient’s own perceived health status
at the time of therapy initiation because this effect seems
maintained in both patients with poor or moderately reduced
baseline EQ-VAS that were enrolled in CORTAHF.

As previously described, burst steroid therapy significantly
improved EQ-VAS at Day 7 as comparedwith usual care alone.4

This effect was particularly evident in the pre-specified sub-
group of patients with baseline IL-6 > 13 pg/mL, which was

centrally measured in a blinded manner after enrolment was
completed. In these patients, the adjusted mean difference
between treatment arms in EQ-VAS change at Day 7 was
3.94 (95% CI 0.73–7.15), and significant improvement in
EQ-VAS at Day 31 was also observed after excluding imputa-
tion for death. Of note, a 5-point difference in median
EQ-VAS change from baseline to Day 7 was observed between
treatment arms in both the overall population and the pre-
specified subgroup with IL-6 > 13 pg/mL. This difference is
higher than a 3-point threshold that has been considered clin-
ically meaningful according to previous HF studies.26 The im-
provement in EQ-VAS at Day 7 was driven by significant effects
of burst steroid therapy on the EQ-5D-5L mobility and usual
activities domains, that were observed in both the overall pop-
ulation and the subgroup of patients with IL-6> 13 pg/mL. The
mobility and usual activities domains are closely associated
with HF, as also demonstrated by previous studies in both
chronic HF and AHF, showing that these two domains are
those with themost patient-reported limitations.16,27 Interest-
ingly, a recent analysis of the Safety, Tolerability, and Efficacy
of Rapid Optimization, Helped by NT-proBNP Testing, of Heart
Failure Therapies (STRONG-HF) trial showed that the effects of
high-intensity care versus usual care were more pronounced
on the EQ-5D-5L mobility, usual activities and anxiety/depres-
sion domains,16 similar to CORTAHF and thus suggesting an
AHF-specific effect.

In our study, a significant correlation was observed be-
tween higher congestion score and worse QoL (i.e., lower
EQ-VAS) at baseline. Moreover, in both treatment arms, in-
creased decongestion was correlated with higher improve-
ment in EQ-VAS at both Days 7 and 31. This was confirmed

Figure 3 Correlation between change in EQ-VAS and congestion score at Days 7 and 31 in the overall population. The figure shows the correlation
between change in EQ-VAS and change in congestion score at Days 7 and 31 in the overall population. Red dots represent changes at Day 7; blue dots
represent changes at Day 31. The overall correlation coefficient (r) is based on a mixed model approach for changes in EQ-VAS and congestion score at
both timepoints, accounting for correlation between repeated measures.
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in an analysis evaluating both timepoints together in the
overall population (overall correlation coefficient = �0.528,
P < 0.0001). This confirms the close relationship between
worse AHF clinical presentation and/or trajectory, i.e., worse
congestion at baseline and/or suboptimal decongestion, and
worse QoL. Therefore, the effects of AHF-specific treatments,
including neurohormonal therapies, sodium-glucose
cotransporter inhibitors and anti-inflammatory therapies,
may simultaneously favour decongestion and improve
QoL.16,28,29 Because previous studies investigated the poten-
tial effect of steroid therapy on QoL in non-cardiovascular
settings,20–24 our findings suggest the interesting possibility
that congestion represents a key determinant of QoL in AHF
and the effects of burst steroid therapy in improving QoL in
AHF may be indeed mediated by enhanced decongestion.4,8

Limitations

CORTAHF was a small pilot trial with 100 randomized pa-
tients; thus, larger prospective randomized studies are
needed to confirm its findings. The trial was open label, and
both treating physicians and patients who completed the
QoL questionnaires were aware of the assigned treatment,
thus potentially introducing some bias. Moreover, other
anti-inflammatory therapies might have provided slightly dif-
ferent or enhanced biological effects than oral 40 mg
prednisone.

Conclusions

In the CORTAHF pilot study enrolling patients with AHF and
high hsCRP levels, 7 day burst steroid therapy reduced
inflammatory activation independently from baseline
patient-reported health status and was associated with im-
proved health-related QoL at Day 7, especially among patients
with baseline IL-6 > 13 pg/mL. Improvement in QoL was
driven by significant effects on the EQ-5D-5L mobility and
usual activities domains, that is, those most closely associated
with HF. QoL improvement was correlated with decongestion
andmay therefore not be a direct effect of steroid therapy, but
mediated through improvement in HF symptoms and signs.
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