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Results: The final study cohort consisted in 215 patients. Mean age was 70+ 12
years, mean LVEF was 43+15% and 62 (29%) were women. Mean sTfR val-
ues were 1.42+0.66 mg/L. In the whole cohort, median [Q1-Q3] NT-proBNP
(pg/mL) was 1,125[587-2,668]. Log-transformed sTfR (log[sTfR]) showed sig-
nificant correlations with log[NT-proBNP] (r=0.230; p-value=0.001), log[cTnT]
(r=0.197; p-value=0.028), log[albumin](r=-0.221; p-value=0.001), C-reactive
protein (r=0.215; p-value =0.002), serum erythropoietin levels, MCH (r=-0.247;
p-value <0.001) and MCHC (r=-0.209; p-value <0.001). As shown in Table 1,
these findings were confirmed in multivariate age-and-sex adjusted linear regres-
sion models. In age-and-sex adjusted Generalized Additive Models (GAM) (Figure
1), we confirmed that higher levels of sTfR were associated with increased levels
of biomarkers indicating cardiac damage (cTnT, NT-proBNP), active inflammatory
status (C-reactive protein) and increased cellular stimulation in response to tissue
hypoxia (endogenous erythropoietin).

Conclusions: In a cohort of HF patients without iron deficiency or anaemia,
higher levels of sTfR indicating increased iron demand and tissue ID were asso-
ciated with a worse biomarker profile indicating early subclinical cardiac and/or
systemic damage even in the absence of overt systemic iron deficiency or
anaemia.

Soluble transferrin receptor as a marker of tissue iron deficiency: impact on
submaximal exercise capacity and functional class in patients with heart
failure without systemic iron deficiency or anaem

R Ramos Polo'; M Ras Jimenez'; S Jimenez Marrero'; N Jose Bazan'; M Corbella?;
E Calero Molina'; L Alcoberro'; E Quiros Hidalgo'; C Enjuanes Grau'; S Yun
Viladomat'; M Ruiz Munoz'; A Garay Melero'; P Moliner Borja'; J Comin Colet’;
"Bellvitge University Hospital, Hospitalet De Llobregat, Spain; ?Bellvitge University
Hospital, IDIBELL, Hospitalet De Llobregat, Spain;
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Background: Soluble receptor of transferrin (sTfR) is a marker of tissue iron status
and may help to inform on subtle iron depletion and increased iron demand at tissular
level even in the absence of overt systemic iron deficiency or anaemia. In this regard,
the impact of raised sTfR levels as a marker of subtle tissue ID on functional limitation
and submaximal exercise capacity in non-anaemic HF patients with normal systemic
iron status has not been evaluated.

Purpose: To describe the association between sTfR as a marker of increased iron
demand and tissue iron deficiency on submaximal exercise capacity, estimated with
the distance walked in the 6-min walking test (EMWT), and symptoms of functional
limitation (evaluated with the NYHA functional class) in non-anaemic patients with
HF and normal systemic iron status.

Methods: We conducted an observational, prospective, cohort study of 1120
consecutive patients with chronic HF regardless the level of LVEF (DAMOCLES
study). Patients included had a normal haemoglobin levels (>12 g/dL), a normal
systemic iron status (serum iron >33 ug/dL, ferritin >100ng/mL and % transferrin
saturation >20%) and an available 6-min walking test data. Tissue ID was defined
as levels of sTfR >75th percentile (1.63mg/L). The primary endpoint was the distance
walked in the BMWT at inclusion in the study.

The unadjusted associations between sTfR and the distance walked in the 6MWT
were explored using General Additive Models (GAM), uni/multivariate linear regres-
sion models and also uni/multivariate binary regression models. All models were
adjusted by age, sex, and prognostic factors such as LVEF, NYHA, NT-proBNP
levels and iron status parameters among other well-known determinants of HF
severity.

Figure 1. Unadjusted GAM models evaluating the association between sTfR and the distance
walked in the 6-minute walking test (6MWT) as a measure of submaximal exercise capacity.
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Table 1. Univariate and multivariate adjusted models exploring the effect on 6MWT distance,
impaired submaximal exercise capacity and NYHA functional class limitations of sSTfR and tissue ID
in the cohort of non-anaemic patients with HF and normal systemic iron param eters.

Dependent variable: Distance walked in the 6 MWT (subm aximal exercise capacity)
Univariate lin ear regression Multivariate linear regression

models models
3 . Standardized - Standardized B o
Measures of Tissue ID coefficient p-value coetficlant p-value
Log [sTfR 1 mg/L] -0.249 <0.001 -0.135 0.001
STfR>75% percentile (1.63mg/L) -0.278 <0.001 -0.176 0.001

Dependent variable: Impairment in submaximal exercise capacity ((MWT distance<300 m)
Univariate binary logistic Multivariate binary logistic
regression mod els regression models

Measures of Tissue ID OR [95% CI] p-value OR [95% CI] p-value
Log [sTfR 1 mg/L] 12.2[1.89-79.02]  0.009 10.1[1.11-91.37] 0.040
STR>75" percentile (1.63mg/L) | 2.8[1.44-5.43]  0.002 2.9[1.25-6.77] 0.010

Dependent variable: Advanced NYHA functional class NYHA>III or IV)

OR [95% CI] OR [95% CI]
) Standardized ] Standardized p ]
Measures of Tissue ID coefficient p-value coefficient p-value
Log [sTfR 1 mg/L] 7.4[1.04-52.54]  0.046 1.39[0.12-16.52] 0.792
STR>75® percentile (1.63mg/L) | 2.0[1.00-4.00]  0.051 0.939[0.40-2.17] 0.889

Table 1

Results: The final study cohort consisted in 202 patients from the DAMOCLES
study. Mean age was 70 + 12 years, mean LVEF was 43 + 15% and 57 (28%) were
women. Mean sTfR values were 1.42+0.66 mg/L. Tissue ID was present in 54
patients (25%). In the whole cohort, mean 6MWT distance was 287 + 168 m. 6BMWT
distance was significantly worse in patients with tissue ID compared to patients with-
out tissue ID (206 +179m vs. 314 + 155, p-value <0.0001, respectively). Likewise,
impaired submaximal exercise capacity was more common in patients with tissue
ID (32, 64%) compared to patients without tissue ID (59, 39%, p-value =0.003). In
unadjusted GAM models (Figure 1) we observed a significant association between
increased iron demand (higher levels of sTfR) and lower distance achieved in the
6MWT.

As shown in Table 1, higher sTfR levels were associated with lower distance in the
B6MWT in unadjusted linear regression and binary logistic regression models.
Conclusions: In a cohort of HF patients without iron deficiency or anaemia, higher
levels of sTfR indicating increased iron demand and tissue ID were associated with
worse submaximal exercise capacity and tended to experience more functional
limitations according to NYHA functional class.

Impact of right ventricular diastolic function on exercise tolerance in patients
with chronic obstructive pulmonary disease and hypertension

A Anastasiia Melenevych'; ' Kharkiv National Medical University, Kharkiv, Ukraine;
Funding Acknowledgements: Type of funding sources: None.

Objective: to evaluate the impact of right ventricular (RV) diastolic function on
exercise tolerance in patients with chronic obstructive pulmonary disease (COPD)
and hypertension (HT).

Methods: 100 COPD (GOLD 2, group B) patients in remission 54.42 +6.23 years
old were monitored. The COPD group in combination with HT stage Il included
69 patients, the isolated COPD group - 31 patients. All patients underwent gen-
eral clinical and laboratory examination, 6-min walk test, pulse oximetry, spirometry,
electrocardiography, echocardiography. Echocardiography was performed on ultra-
sound device RADMIR (Ultima PA).

Results: Analysis of RV diastolic function showed reduced early RV filling (o < 0.05)
and the ratio between early RV filling (E-wave) and late RV filling (A-wave) (E/A ratio)
(p =0.007), elevated E-wave deceleration time (p < 0.05) and isovolumic relaxation
time (p <0.05) in the COPD with HT compared to the isolated COPD patients. It
indicates a more pronounced relaxation disturbances and increased RV stiffness
in patients with COPD combined with HT. We found RV diastolic dysfunction in
the majority of comorbid patients — 78,2%, impaired relaxation (Grade ) was
the predominant grade (50.7%), pseudo-normalized (Grade II) diastolic function
was determined in 27,5%. In the isolated COPD group, normal diastolic function
predominated (58.1%), pseudo-normalized - was less common (12,9%). Restricted
(Grade lll) RV diastolic dysfunction was not registered in our patients.

Among patients with COPD and hypertension significant differences (p <0.05)
were found in exercise tolerance parameters between patients with normal RV
diastolic function (n=15) and RV diastolic dysfunction (n=254): the 6-min walk
distance - 393.2 +14.61 m vs. 380.69 + 13.85 m; exercise-induced dyspnea (Borg
scale) - 3.4 +0.63 vs. 3.98 + 1.0; exercise-induced oxygen desaturation - 3.4+ 1.3
vs. 4.35+1.42%. In the isolated COPD group reliable distinctions (p <0.05) were
found in exercise tolerance parameters between patients with normal RV diastolic
function (n=18) and RV diastolic dysfunction (n=13): the 6-min walk distance -
402.06 +17.75 m vs. 386.85+17.6 m; exercise-induced dyspnea (Borg scale) -

© 2023 The Authors
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3.22+0.65 vs. 3.92 +0.95. There was no significant difference in exercise-induced
oxygen desaturation between COPD patients with normal RV diastolic function and
RV diastolic dysfunction.

Conclusions: Thus, RV diastolic dysfunction contributes to exercise intolerance and
exercise-induced oxygen desaturation in patients with COPD and HT.

Characteristics of patients with heart failure and advanced chronic kidney
disease (stages 4-5) not undergoing renal replacement therapy (ERCA-IC
STUDY)

S Valdivielso'; M Vicente Elcano’; A Garcia Alonso'; S Pascual Sanchez'; | Galceran
Herrera'; F Barbosa Puig'; LC Belarte Tornero'; S Ruiz Bustillo'; R Morales Murillo';
C Barrios Barrera'; J Vime Jubany'; N Farre Lopez'; "Hospital del Mar, Barcelona,
Spain;
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Background: Despite the frequent coexistence of heart failure (HF) in patients with
advanced chronic kidney disease (CKD), they are often not studied in depth and little
is known about HF prevalence and its prognostic relevance.

Purpose: The aim of our study is to compare the clinical characteristics of a
population with advanced chronic kidney disease with and without previous HF and
determine the risk of developing heart failure, need of renal replacement therapy and
risk of death in the follow up.

Methods: Retrospective study of 217 patients with advanced CKD (stages 4 and 5)
not undergoing renal replacement therapy (RRT). Patients were followed up for two
years. The primary outcome was all-cause death or the need for RRT.

Results: Eighty-seven patients (40%) had a history of HF. The mean age was
78.2 + 8.8 years, 52.9% were female and mean eGFR was 18.4 + 5.5 ml/min/1.73m?.
The presence of previous HF identified a subgroup of high-risk patients with a
high prevalence of cardiovascular comorbidities. A previous HF diagnosis was
significantly and independently associated with the composite endpoint of all-cause
hospitalization or need for RRT (66.7% vs. 53.1%, (HR 95% CI 1.62 (1.04-2.52),
p =0.034). The need for RRT was not different between patients with and without
previous HF (27.6% vs 32..2%, p =0.46), but the modality chosen was different.
Nineteen patients without HF at baseline developed HF during the 2-year follow-up.
15 patients (78.9%) required hospitalization due to HF, and 11 (57.9%) required

Table 1 hear
Noheart e Fean fwe | PVae o beart e Heafwe | PVawe
Baseline Characteristics Baseline Treatment
=) TIETT 7IE88 | 0001 (&) Eges) [Hen) o
Women 0% 766D wE 0015 | [Beblockers w.C%) BIan) EIcn) <3001
Fyperinsion 5 (%) TS Blox) 06| [MRA 6 o) 6D 263 o7
Diabetes melis 2 (9 HED) GO | 0w | [FI6T 200 TO9 He) By
Dyskpidenia 1 (0 WE) 08 0| [T 2.Co) BIen) 00 <5001
BT (meansd) HOST Hezs7 006 | O oral ant-Gbetc Ggs (%) S B 16
Never smoker 7 (%) WO BIGD) Antplilet berapy n (%) BED WA ot
Actve smoker . 09) B nED 025 | [Sadm w09 ElGh) ®oEY) o6
Previows smoker .09 EIce) g Toop Gireic (%) @G0 HE6) a0t
Seoke T 1 (%) 602 5G9 5% B ) WD 5009
Sheep aprea .05 HaD) T3 T | [Anvama K 6 GO 762 WD 00
COPD Astma n (%) ) [Hen) o1 B TO9 EIGR) <5001
B @ Een) | 6 B 21062 ) ozt
Cancer .0%) D en) 0% | [Olion a.Co) TGN EIce) =2
Nsocardal mfarcton 7 (09 T BEY | 01 | [Eopere w00 200 wED) 0062
“Percotaneous coronary Wervenion 7S HEEH | 000
)
Noderate-severe valve dscase . ) W@ | <6
)
ol Soelaron Boer (9 (@09 wEY | @00

Baseline characteristics

Figure 1: Kaplan—-Meier curves for long-term outcome divided by a history of HF. Panel A: All-cause death or renal

replacement therapies. Panel B: All-cause mortality.
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ambulatory intravenous diuretic treatment. These patients were older (77.2 +7.4 vs.
71.2+13.6; p=0.007) and more frequently diabetic (68.4% vs. 40.5%; p =0.024),
and all-cause death was numerically higher (36.8 vs. 19.8%, p=0.1).

Conclusion: Patients with advanced CKD have a high prevalence of HF (40%).
The prognosis was poor, with a significantly higher composite of all-cause death or
need for renal replacement therapy in patients with previous HF. Multidisciplinary
management involving cardiologist and nephrologist have critical importance in
improving these patients’ prognostic.

Clinical experience and safety of ferric carboxymaltose for treating iron
deficiency in heart failure patients with mildly reduced and preserved left
ventricular ejection fraction.
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Background: Iron deficiency (ID) is common in heart failure (HF) patients and has
been related to exercise impairment, worse quality of life, and HF hospitalization.
Clinical practice guidelines recommend checking and correcting ID with ferric
carboxymaltose (FCM). However, there is a lack of evidence in patients with left
ventricular ejection fraction (LVEF) > 40%.

Purpose: This study aims to evaluate the effectiveness and safety of ID correction
with FCM at 3-month follow-up in a cohort of HF outpatients across the whole
spectrum of LVEF.

Methods: We included all HF outpatients treated with FCM after being diagnosed
with ID according to clinical guidelines. We analyzed clinical and analytical param-
eters before FCM administration and at 3 months. The analysis was performed
according to LVEF: preserved (>50%), mildly reduced (41-49%), and reduced
(<40%).

Results: We included 235 patients (51.5% female) aged 73.5+10.7 vyears.
Ninety-six patients have reduced LVEF (40.8%), 41 mildly reduced (17.4%),
and 98 preserved (41.7%). Patients with preserved LVEF have more anemia (42.6
vs.26.8 vs. 52.6%; p =0.02), with no other differences between groups. The mean
dose of FCM was 947.0 + 154.2 mg, with < 50% of patients receiving the correct
dose of FCM, especially in patients with preserved LVEF (p =0.004). One patient
(0.4%) presented a local exanthema with no other adverse effects.

At 3 months, all analytical parameters significantly improved, except hemoglobin
(12.9 vs. 13.0 mg/dL; p=0.95) and natriuretic peptides (3261 vs. 3471 pg/mL;
p=0.56) in mildly reduced LVEF patients which did not change. The functional
class did not improve in preserved LVEF patients, but it did in the rest of the groups
(Table 1).

Conclusions: FCM is safe and effective in correcting ID in HF patients regardless of
LVEF. Natriuretic peptides are reduced during the follow-up in all patients except
those with mildly reduced LVEF. Functional class improvement is less likely in
patients with preserved LVEF.

Table 1. Clinical and analytical parameters at 3-month follow-up according to LVEF

Parameter HerEr HEmrEF HepEF
Basal 3 months p-value Basal 3 months p-value Basal 3 months p-value
(n=96) =2 (n=41) () (n=98) (=<1
Hemoglobin (me/dL) 127(15)  132(16) 0001  129(15)  130(13) 085 12114  127(18) 0001
HC (pg) 292(31)  30620) 0001  298(27)  311(21) 004  289(25) 0122 0001
Mev (fL) 90.7 (9.4) 95.2(5.9) 0.001 897 (11.2) 95.2(5.8) 0.001 90.9 (6.9) 945(5.2) 0.001
Serum iron (meg/dL) 57.0(28.4) 86.8 (26.0) 0.001 50.4(21.9) 77.9(28.0) 0.001 55.1(25.4) 76.3(35.4) 0.001
Ferritin (ng/mL) 86.2(122.4) 312.1(535.2) 0.001 83.1(109.9) 245.1(166.2)  0.001 585(72.5) 255.1(1434) 0.001
Transferrin (mg/dL) 267.7(51.4)  225.8(48.8) 0.001 272.1(59.9) 226.8(48.3) 0.001 293.8(63.1) 232.4(509) 0.001
TSAT (%) 149(7.5) 27.1(9.8) 0.001 131(5.7) 245 (11.6) 0.001 137 (6.5) 227 (11.8) 0.001
TSAT<20%-n (%) 72(818) 13 (13.5) 0.001 38(95.0) 9(23.0) 0.001 73(82.0) 21(228) 0.001
Creatinin (mg/dL) 17(33) 13005 030  12(04) 1305 025  12(05)  12(05) 066
GFR (mL/min) 54.4(23.7) 55.1(24.5) 075 65.0(22.7) 62.7 (24.6) 0.02 577 (21.4) 59.8(203) 055
‘GFR<40 mL/min-n (%) 29(35.4) 22(229) 1 5(13.9) 7(17.9) 030 19(23.2) 13 (14.1) 0.82
NTproBNP (pg/mlL) 6229.1 4133.0 0.04 3260.6 34709 0.56 3182.2 2389.7 0.04
(9929.2) (5070.2) (3524.0) (4622.6) (5141.7) (3198.3)
Anemia-n (%) 40 (42.6) 19 (19.8) 0.03 11(26.8) 6(15.4) 075 50(52.6) 25(27.2) 0.03
Absolute iron deficiency-n (%) 72(76.6) 14 (14.5) 0.001 32(78.0) 4(103) 0.03 80(85.1) 10 (10.9) 0.001
NYHA n (%) 3(32) 15 (15.6) 003 1(24) 10(25.6) 003 4.1 9(9.8) 0.150
NYHA I1-n (%) 79(823)  72(75.0) 35(85.4) 28(718) 55(56.1) 71(77.2)
NYHA I1l-n (%) 14(1455) 9(0.4) 3(73) 1(26) 22(22.4) 12 (13.0)
Improved NYHA 1 grade-n (%) 20(208) 11(28.2) 19(20.7)
No changes in NYHA'n (%) 73(76.0) 28(71.8) 69(75.0)
Reported improvement after FCM-n (%) 69(71.9) 30(732) 63(64.3)

The impact of advanced chronic kidney disease on therapeutic management

of chronic heart failure with reduced ejection fraction
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