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Introduction 

Iron deficiency is a frequent comorbidity in heart failure (HF) with a prevalence of up to 50% in 

patients with stable chronic HF (1) and an even higher prevalence in those hospitalised for acute 

HF (AHF) (2, 3). Iron deficiency is associated with reduced quality of life (QoL) and is an 

independent predictor of worse outcomes and poorer survival in patients with HF (4), 

irrespective of anaemia status (5-7). 

Coronary artery disease and myocardial ischaemia represent major causes of HF (8, 9). In 

contrast, non-ischaemic HF comprises a broad, heterogeneous group of patients with different 

aetiologies, including hypertensive, valvular, idiopathic and congenital heart disease (10, 11). 

Several studies have shown that patients with an ischaemic aetiology of HF have a worse 

prognosis than those with non-ischaemic HF aetiology (12-15). 

In the AFFIRM-AHF trial, which included hospitalised patients with iron deficiency and a left 

ventricular ejection fraction (LVEF) <50% who had stabilised after an episode of AHF, 

treatment with intravenous (IV) ferric carboxymaltose (FCM) reduced the risk of HF 

hospitalisations and improved QoL, with no apparent effect on the risk of cardiovascular (CV) 

death alone (16). Here, we report the results of a subgroup analysis exploring the effects of FCM 

vs placebo in patients with ischaemic and non-ischaemic HF aetiology. 

 
 

Methods 

AFFIRM-AHF trial design 

Details of the AFFIRM-AHF trial design have been reported previously (16, 17). In brief, 

AFFIRM-AHF was an international, multicentre, double-blind, placebo-controlled, phase 4, 



 
 

randomised clinical trial. Eligible patients were aged ≥18 years and had been hospitalised with 

signs or symptoms characteristic of AHF and elevated natriuretic peptide levels, treated with a 

minimum of 40 mg IV furosemide (or equivalent IV diuretic), and had concomitant iron 

deficiency (defined as serum ferritin <100 ng/mL, or ferritin 100–299 ng/mL with transferrin 

saturation [TSAT] <20%) and an LVEF <50%. Patients were randomised (1:1) to IV FCM or 

placebo, with the first dose administered shortly before hospital discharge. Efficacy and safety 

outcome assessments were performed at weeks 4, 6, 12, 24, 36 and 52. The trial was conducted 

in accordance with the Declaration of Helsinki (18), the International Conference on 

Harmonisation Good Clinical Practice guidelines (19), and local and national regulations and 

ethics committees. All patients provided written informed consent before any study-specific 

procedures were performed. The AFFIRM-AHF trial was registered at ClinicalTrials.gov 

(NCT02937454). 

 

Study endpoints and clinical assessments  

The primary endpoint in AFFIRM-AHF was a composite of total HF hospitalisations and CV 

death up to 52 weeks after randomisation. Secondary efficacy outcomes were the composite of 

total CV hospitalisations and CV death; CV death; total HF hospitalisations; time to first HF 

hospitalisation or CV death; and days lost due to HF hospitalisations or CV death, all evaluated 

up to 52 weeks after randomisation. Other endpoints included disease-specific QoL (assessed 

using the self-administered 12-item Kansas City Cardiomyopathy Questionnaire [KCCQ-12], 

overall summary score [OSS] and clinical summary score [CSS]). Safety endpoints included the 

occurrence of adverse events (AEs) (according to the Medical Dictionary for Regulatory 

Activities [MedDRA]) and changes in iron parameters (serum ferritin and TSAT) assessed from 



 
 

baseline to week 52. An independent data safety monitoring board reviewed the safety data of 

study participants on a continuing basis. 

 

Definitions of ischaemic HF aetiology 

A comparison of outcomes in patients with ischaemic vs non-ischaemic HF (defined according 

to investigator-reported HF aetiology) was prespecified in the study protocol. In this subgroup 

analysis, the definition of ischaemic HF was expanded post hoc to investigator-reported 

ischaemic HF aetiology and/or prior acute myocardial infarction (MI) and/or prior coronary 

revascularisation at baseline, in order to capture all patients with evidence of ischaemic heart 

disease. Non-ischaemic HF was defined as investigator-reported non-ischaemic HF aetiology 

with no prior acute MI and/or prior coronary revascularisation at baseline.  

 

Statistical analyses  

This subgroup analysis included all randomised patients from the AFFIRM-AHF modified 

intention-to-treat (mITT) population for whom the HF aetiology was documented at index 

hospitalisation. Patients were stratified into two subgroups: those with ischaemic HF and those 

with non-ischaemic HF, according to the aforementioned definitions. 

The treatment effect of FCM vs placebo was analysed within each subgroup using a negative 

binomial model for all recurrent primary and secondary efficacy endpoints (reported as event 

rate ratios [RRs] with 95% confidence intervals [CIs]) (20) and a Cox regression model for time 

to first event secondary endpoints (reported as hazard ratios [HRs] with 95% CIs). Both analyses 

were adjusted for baseline covariates (sex, age, HF aetiology, HF duration, and country), and 



 
 

interaction between treatment group and HF aetiology. Interaction p-values (pinteraction) for the 

effect of ischaemic vs non-ischaemic HF on treatment outcomes at week 52 were generated for 

all primary and secondary efficacy endpoints.  

Primary and secondary efficacy outcomes were also compared between the ischaemic HF and 

non-ischaemic HF subgroups overall, as well as between the placebo arms of each subgroup, to 

examine the effect of HF aetiology on outcomes in patients with untreated iron deficiency 

following an AHF episode. A pre-COVID-19 sensitivity analysis was performed to evaluate the 

potential impact of the initial outbreak of the COVID-19 pandemic on the primary and secondary 

efficacy outcomes in both subgroups. As previously described (16), this analysis censored all 

patients in each country on the date when its first COVID-19 patient case was reported.  

Disease-related QoL was reported as model-adjusted mean change from baseline in KCCQ-12 

OSS and CSS for each visit, with estimates based on a mixed-effect model for repeated 

measurements that included terms for baseline score, subgroup of ischaemic aetiology of HF, 

treatment visit and baseline covariates within an unstructured covariance matrix. pinteraction values 

for the effect of ischaemic vs non-ischaemic HF on treatment outcomes were generated for 

KCCQ-12 OSS and CSS estimated treatment differences at week 24.  

An exploratory subgroup analysis that further stratified patients with ischaemic and non-

ischaemic HF by prior HF status (documented prior HF vs de novo HF) was also performed to 

evaluate the potential impact of these combined variables on primary, secondary and QoL 

outcomes.  

Mean (SD) change from baseline in serum ferritin and TSAT at weeks 6, 12, 24 and 52 were 

compared between FCM and placebo arms within each subgroup using ANOVA. Safety 



 
 

endpoint analyses were performed on all patients for whom HF aetiology was known at index 

hospitalisation and who had started study treatment (safety analysis set). For all analyses 

presented, p-values <0.05 were considered statistically significant. SAS version 9.4 (SAS 

Institute, Inc., Cary, NC, USA; 2000–2004) was used to conduct all analyses. 

 

Results 

Baseline characteristics  

Of the 1,108 patients in the AFFIRM-AHF mITT analysis set, the HF aetiology at index 

hospitalisation could be determined in 1,082 (97.7%) patients, who were included in this 

subgroup analysis. Among them, 590 patients (54.5%) had ischaemic HF (FCM: 300; placebo: 

290) and 492 (45.5%) had non-ischaemic HF (FCM: 248; placebo: 244).   

Baseline characteristics of patients with ischaemic and non-ischaemic HF are summarised in 

Table 1. Compared with the non-ischaemic HF patients, ischaemic HF patients were more 

frequently male, with a generally higher proportion of comorbidities (e.g. dyslipidaemia, 

diabetes, chronic kidney disease), and more often had a history of HF at the time of the index 

hospitalisation (83.1% vs 58.5%; p<0.0001). Patients with ischaemic HF also had lower mean 

LVEF (31.8% vs 33.8%; p=0.0010), Hb (12.0 vs 12.4 g/dL; p=0.0008) and TSAT levels (14.2% 

vs 15.4%; p=0.0154) at baseline. There was no significant difference between the ischaemic and 

non-ischaemic HF subgroups for New York Heart Association (NYHA) class or for serum 

ferritin and natriuretic peptide levels. Within each subgroup, baseline characteristics of patients 

in the FCM and placebo arms were generally balanced (Supplementary Table 1). Among 

patients with non-ischaemic HF, several specific HF aetiologies were identified, with 



 
 

hypertension being the most common (41.1%), followed by idiopathic cardiomyopathy (26.2%), 

and valvular heart disease (17.9%). 

 

Primary and secondary outcomes  

Over the 52-week study, the primary composite outcome of total HF hospitalisations and CV 

death occurred in 246/590 (41.7%) patients with ischaemic HF and in 137/492 (27.8%) patients 

with non-ischaemic HF. The annualised event rate for the primary endpoint was higher in the 

ischaemic HF subgroup compared with the non-ischaemic HF subgroup (82.4 vs 55.6 events per 

100 patient-years, RR 1.48, 95% CI 1.12–1.96, p=0.005) (Figure 1A). Higher annualised event 

rates in patients with ischaemic vs non-ischaemic HF were also observed for the other recurrent 

event-based secondary endpoints, including the composite of total CV hospitalisations and CV 

death (RR: 1.49, 95% CI 1.16–1.92, p=0.002) and total HF hospitalisations (RR 1.47, 95% CI 

1.12–1.92, p=0.005). Regarding time to first event outcomes, the occurrence of CV death at 

week 52 (HR: 1.29, 95% CI 0.89–1.87, p=0.187) (Figure 1B) and of HF hospitalisation or CV 

death at week 52 (HR: 1.31, 95% CI 1.04–1.65, p=0.020) (Figure 1C) was more frequent among 

patients with ischaemic vs non-ischaemic HF, although statistical significance was not reached 

for CV death alone. Patients with ischaemic HF were also shown to have a poorer outcome than 

those with non-ischaemic HF when the analysis was restricted to those on placebo 

(Supplementary Figure 1). 

 

Impact of ischaemic vs non-ischaemic HF on the treatment effect of FCM 



 
 

The annualised event rates for the primary composite outcome of total HF hospitalisations and 

CV death with FCM vs placebo were 65.3 vs 100.6 per 100 patient-years among patients with 

ischaemic HF (RR 0.65, 95% CI 0.47‒0.89, p=0.007, for FCM vs placebo) and 58.3 vs 52.5 per  

100 patient-years for patients with non-ischaemic HF (RR 1.11, 95% CI 0.75‒1.66, p=0.60), 

respectively (Figure 2). The interaction for the effect of HF aetiology on the primary outcome 

was statistically significant (pinteraction 0.039).  

Among secondary outcomes, a significant interaction between HF aetiology and treatment effect 

was observed for total number of HF hospitalisations (pinteraction 0.038), whereas no significant 

subgroup effect was observed for the remaining secondary outcomes of total CV hospitalisations 

and CV death, time to CV death, time to first HF hospitalisations or CV death, and days lost due 

to HF hospitalisation and CV death (all pinteraction >0.05). For the primary and secondary outcomes, 

findings of the 

pre-COVID-19 sensitivity analysis by HF aetiology subgroup were similar to those observed in 

the main analysis (Supplementary Figure 2). 

 

Disease-specific quality of life 

At baseline, the mean (SD) KCCQ-12 OSS for patients with ischaemic and non-ischaemic HF 

was 43.6 ± 21.0 and 38.9 ± 20.0, respectively, while the mean KCCQ-12 CSS was 44.7 ± 24.8 

and 42.0 ± 21.3, respectively. Although KCCQ-12 OSS and KCCQ-12 CSS increased from 

baseline in both the FCM and placebo arms of patients with ischaemic and non-ischaemic HF, 

nominally greater increases were seen with FCM vs placebo in each subgroup from 

approximately week 4, with the difference in adjusted mean change between treatment arms 

reaching significance (p<0.05) in the non-ischaemic HF subgroup at weeks 6 and 12 for OSS and 



 
 

at weeks 4 and 6 for CSS (Figure 3). At week 24, the difference in adjusted mean change in 

KCCQ-12 OSS between FCM and placebo arms was 3.43 (95% CI -0.18‒7.04) in the ischaemic 

HF subgroup and 2.73 (-1.28‒6.73) in the non-ischaemic HF subgroup, with no significant 

interaction between HF aetiology and treatment effect (pinteraction 0.588); similar findings were 

observed for the KCCQ-12 CSS (Figure 3). 

 

Further exploratory subgroup analyses 

Further stratification of patients in the ischaemic and non-ischaemic HF subgroups according to 

prior HF history  showed that the effect of FCM vs placebo on clinical event and QoL outcomes 

was greatest in the subgroup with ischaemic HF and history of HF, with a RR of 0.59 (95% CI 

0.42–0.83; p=0.002) for the primary outcome, a RR of 0.57 (95% CI 0.41–0.78; p<0.001) for 

total HF hospitalisations, and a difference in adjusted mean change in KCCQ-12 OSS of 5.28 

(95% CI 1.34–9.22; p=0.009) (Supplementary Figure 3). Indeed, the effect of FCM vs placebo 

was statistically significant (p<0.05) for all outcomes assessed in this subgroup, except time to 

CV death (Supplementary Figure 3). Nevertheless, pinteraction values for the impact of both HF 

aetiology and prior HF history on treatment effect were not significant for any of the outcomes.  

 

Iron parameters  

At baseline, there was no significant difference in mean serum ferritin levels between patients 

with ischaemic and non-ischaemic HF (88.2 vs 83.0 ng/mL; p=0.19), although mean TSAT 

(14.2% vs 15.4%; p=0.0154) and haemoglobin (Hb; 12.0 vs 12.4 g/dL; p=0.0008) levels were 

lower in those with ischaemic HF (Table 1). Compared with the non-ischaemic HF patients, 



 
 

anaemia was more common in males (43.1% vs 20.8%, p=0.0002) and less common in females 

(19.2% vs 25.3%, p=0.0051) with ischaemic HF (Table 1).  

The increase from baseline in serum ferritin and TSAT levels was significantly greater with 

FCM vs placebo within each of the ischaemic and non-ischaemic HF patient subgroups (Figure 

4). In the patients on placebo, the increase from baseline in serum ferritin and TSAT levels were 

numerically larger in the patients with non-ischaemic compared with ischaemic HF aetiology 

(Supplementary figure 4).  

  

Safety 

Adverse events for patients with ischaemic and non-ischaemic HF aetiology are reported in 

Table 2. In both the FCM and placebo treatment arms, the overall incidence of treatment-

emergent adverse events (TEAEs) and serious TEAEs were numerically higher in patients with 

ischaemic HF than with non-ischaemic HF. AEs by system organ class are shown in 

Supplementary Table 2. 

 

Discussion 

This prespecified subgroup analysis of AFFIRM-AHF confirmed the poorer clinical outcomes of 

patients with an ischaemic vs non-ischaemic HF aetiology. There was a reduction in the primary 

outcome of total HF hospitalisations and CV death with IV FCM vs placebo in iron-deficient 

patients with ischaemic HF, but not in those with non-ischaemic HF. In the ischaemic HF 

subgroup, administration of FCM also improved the majority of the secondary endpoints vs 

placebo, including reducing HF hospitalisations and CV hospitalisation and CV death, reducing 

the number of days lost due to HF hospitalisation and CV death, and increasing the time without 



 
 

HF hospitalisation or CV death. Nominally greater improvements in QoL were seen with FCM 

vs placebo, irrespective of HF aetiology. 

The present subgroup analysis is the first to show an interaction between HF aetiology and the 

effect of FCM treatment on clinical event outcomes in patients with HF. Previous studies 

consistently demonstrated the benefit of FCM vs placebo for improving symptoms, QoL and 

clinical outcomes in patients with iron deficiency and HF, irrespective of HF aetiology (21, 22). 

However, these clinical trials included mostly patients with ischaemic heart disease, with 80% 

and 83% of patients reported as having ischaemic HF aetiology in, respectively, FAIR-HF 

(Ferinject Assessment in Patients with Iron Deficiency and Chronic Heart Failure) and 

CONFIRM-HF (Ferric CarboxymaltOse evaluatioN on perFormance in patients with IRon 

deficiency in coMbination with chronic Heart Failure) (21, 22). Thus, the analyses may have 

been underpowered to detect such an effect, due to the small number of patients and low event 

rate in the non-ischaemic subgroup. Conversely, patients enrolled in AFFIRM-AHF were more 

heterogeneous in terms of HF aetiology than those in the FAIR-HF and CONFIRM-HF trials, 

with almost half having non-ischaemic HF.  

The previously reported results in the overall AFFIRM-AHF study indicated a reduction in HF 

hospitalisations and an improvement in QoL with FCM vs placebo in patients with AHF and iron 

deficiency, with no effect on CV death (16, 23). In the current subgroup analysis, FCM resulted 

in early (from week 4) improvements in QoL in ischaemic and non-ischaemic HF patients, with 

no significant interaction of HF aetiology with treatment effect. Although FCM appeared to lack 

efficacy for reducing clinical events in patients with non-ischaemic HF, with a significant 

interaction of HF aetiology with treatment effect observed, this should be caveated by the typical 



 
 

limitations of subgroup analyses, and these observations must be considered as hypothesis-

generating only (24, 25). 

Multiple reasons may underlie the apparent lack of FCM efficacy for reducing clinical events in 

the non-ischaemic subgroup. Firstly, patients with non-ischaemic HF had better outcomes and 

fewer endpoint events than those with ischaemic HF (42.8 vs 78.7 primary endpoint events per  

100 patient-years in the placebo arms of each subgroup); independently of treatment, their event 

rate was lower than that of the ischaemic HF patients receiving FCM. Thus, the almost halved 

primary event rate in the non-ischaemic HF subgroup, compared with the ischaemic HF 

subgroup, may have reduced the likelihood of observing a treatment benefit with FCM vs 

placebo. Previous studies have shown that ischaemic vs non-ischaemic heart disease increases 

the risk of death by 16ؘ–50% in various HF populations (12-14). The current analysis found an 

increase in the risk of HF hospitalisation and CVD death by 84% in the placebo treated patients 

with iron deficiency and an ischaemic HF aetiology, compared with those with non-ischaemic 

HF aetiology. The particularly large effect of ischaemic HF on prognosis in the AFFIRM-AHF 

population may be due also to a higher proportion of comorbidities in the ischaemic subgroup 

(e.g., diabetes, chronic kidney disease) and to the acute rather than chronic setting of the present 

study with a higher frequency of new-onset (de novo) HF in the non-ischaemic subgroup 

compared with the ischaemic subgroup (42% vs 17%) (16). New onset HF is associated with 

significantly lower mortality rates after hospitalisation and a greater likelihood of improvement 

with oral, guideline-directed medical therapy, compared with acutely decompensated chronic HF 

(26-28). Secondly, patients with non-ischaemic HF were extremely heterogeneous, including 

also patients with valvular or congenital heart disease. In these cases, HF aetiology and/or 

associated comorbidities may have been the principal driver of outcomes, implying lower 



 
 

sensitivity to detect the effects of FCM administration. Thirdly, patients with non-ischaemic 

compared with ischaemic HF had higher TSAT and haemoglobin levels at baseline and had a 

numerically larger increase from baseline in KCCQ-12 OSS and CSS scores and in serum ferritin 

levels in the placebo group, consistent with a milder severity of HF and less need of iron 

repletion therapy. Consistently, Hirsch et al. previously reported that cardiac iron concentrations 

(which are associated with cardiac energy production) are higher in HF patients with less severe 

disease than in those with more severe disease (29).  

While further exploratory analyses showed the interaction between history of HF, HF aetiology 

and FCM efficacy was not statistically significant, the greatest effect of FCM vs placebo was 

observed in patients with ischaemic HF and a history of HF, suggesting that FCM may be most 

beneficial in this sub-population. However, this analysis was not sufficiently powered to draw 

robust conclusions and further exploration in larger data sets is needed. Indeed, the small 

subgroup populations, low incidence of clinical events in the non-ischaemic subgroup (lower 

than that of the ischaemic patients receiving FCM), and the greater tendency towards a 

spontaneous improvement in the non-ischaemic patients, mean that the AFFIRM-AHF data 

cannot provide definitive conclusions regarding the efficacy of FCM in patients with AHF of 

non-ischaemic aetiology.  

 

Study limitations 

The main limitations of this analysis were those pertaining to subgroup analyses, which 

commonly have limited statistical power and can only be considered as hypothesis-generating 

(24, 25). As such, the lack of significant effect of FCM vs placebo on clinical outcomes in 

patients with non-ischaemic HF would require further exploration, also in terms of the effect of 



 
 

baseline characteristics on outcomes; unfortunately this is not possible in the context of the 

AFFIRM-AHF clinical trial because of the low subgroup patient numbers. Although a 

comparison of outcomes in ischaemic and non-ischaemic HF subgroups was prespecified in the 

AFFIRM-AHF protocol, a post hoc deviation from the protocol definition of ischaemic HF was 

necessary to ensure the clinical validity of the analysis.  

 

Conclusions 

This exploratory subgroup analysis of the AFFIRM-AHF trial showed that FCM significantly 

reduced total HF hospitalisations and CV death vs placebo in iron-deficient AHF patients with 

ischaemic HF aetiology, but not in those with non-ischaemic HF aetiology. Improvements in 

QoL with FCM vs placebo were, however, similar irrespective of HF aetiology. Due to 

limitations associated with subgroup analyses, the current data do not permit definitive 

conclusions regarding the role of HF aetiology in determining the efficacy of FCM treatment in 

iron-deficient patients following an AHF episode. 
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Figure legends 

Figure 1: (A) Annualised event rates per 100 patient-years for recurrent event-based primary and 

secondary outcomes; (B) annualised number of days lost per 100-patient years (C) Kaplan–Meier 

estimates for time to CV death; (D) Kaplan–Meier estimates for time to first hospitalisation or 

death in the ischaemic vs non-ischaemic HF aetiology subgroups (mITT population)  

Annualised event RR for ischaemic HF vs non-ischaemic HF subgroups analysed using a negative 

binomial model. HR for ischaemic vs non-ischaemic HF subgroups analysed using Cox regression model. 

Both models were adjusted for the following baseline covariates: sex, age, HF history, country and 

subgroup of ischaemic aetiology of HF. Respective n values for patient with ischaemic vs non-ischaemic 

HF at baseline were 590 and 492. CI, confidence interval; CV, cardiovascular; FCM, ferric 

carboxymaltose; HF, heart failure; HR, hazard ratio; KM, Kaplan–Meier; mITT, modified intention-to-

treat; RR, rate ratio. 

Figure 2. Subgroup analyses showing (A) Cumulative risk for the primary outcome of total HF 

hospitalisations and CV death and (B) relative rate/risk for primary and secondary outcomes at 

week 52 with FCM vs placebo by HF aetiology (mITT population) 

*RR or HR for FCM versus placebo in each subgroup. †Annualised event rate per 100 patient-years and 

RR analysed using a negative binomial model. ‡HR for treatment difference analysed using Cox 

regression model. §Percentage of patients with (at least one) event. Negative binomial model and Cox 

regression model were adjusted for baseline covariates: sex, age, HF aetiology, HF duration, country, 

and included interaction between treatment group and HF aetiology. Respective n values for patients with 

ischaemic and non-ischaemic HF at baseline were 265 and 282 for FCM, and 257 and 275 for placebo. 

CI, confidence interval; CV, cardiovascular; FCM, ferric carboxymaltose; HF, heart failure; HR, hazard 

ratio; mITT, modified intention-to-treat; NA, not applicable; RR, rate ratio. 



 
 

Figure 3. Adjusted mean change from baseline to week 52 in KCCQ-12 (A) overall summary score 

and (B) clinical summary score by HF aetiology and treatment arm, and (C) interaction of HF 

aetiology with FCM treatment effect at week 24 (mITT population) 

*p<0.05 for difference in change vs baseline with FCM vs placebo within the non-ischaemic HF 

subgroup only (no significance seen in the ischaemic HF subgroup). Estimates are from analysis based 

on mixed-effect model of repeated measures (MMRM) using unstructured covariance matrix: change 

score = baseline score + subgroup of ischaemic aetiology of HF (sensitivity analysis) + visit + treatment 

+ visit x treatment + subgroup of ischaemic aetiology of HF (sensitivity analysis) x visit + subgroup of 

ischaemic aetiology of HF (sensitivity analysis)*treatment + subgroup of ischaemic aetiology of HF 

(sensitivity analysis) x visit x treatment + baseline covariates. CSS, clinical summary score; HF, heart 

failure; KCCQ-12, 12-item Kansas City Cardiomyopathy Questionnaire; mITT, modified intention-to-

treat; OSS, overall summary score.  

Figure 4. Mean change from baseline to week 52 in (A) serum ferritin and (B) transferrin 

saturation by HF aetiology (safety analysis set) 

**p<0.01, ***p<0.0001 for FCM vs placebo within each subgroup. FCM, ferric carboxymaltose; HF, 

heart failure; TSAT, transferrin saturation. 



 
 

Tables 

Table 1. Baseline demographics and clinical characteristics for patients with ischaemic and non-

ischaemic HF in the mITT population  

 

Ischaemic HF 

(n=590) 

Non-ischaemic HF 

(n=492) 
p-value 

Age, years 71.6 (9.5) 70.4 (12.4) 0.06 

Male, n (%) 391 (66.3) 209 (42.5) <0.0001 

Race, n (%)    

White 549 (93.1) 477 (97.0) 0.0128 

Asian   38 (6.4) 10 (2.0) 

Other 3 (0.5) 5 (1.0) 

Comorbidities, n (%)    

Current smoking 60 (10.2) 42 (8.5) <0.0001 

Hypertension 509 (86.3) 409 (83.1) 0.1514 

Dyslipidaemia 392 (66.4) 191 (38.8) <0.0001 

Diabetes 310 (52.5) 149 (30.3) <0.0001 

Atrial fibrillation or flutter 310 (52.5) 296 (60.2) 0.0019 

Previous myocardial infarction 442 (74.9) 0 NA 

Angina pectoris 143 (24.2) 25 (5.1) <0.0001 

Previous stroke 73 (12.4) 45 (9.1) 0.09 

Previous coronary revascularisation 401 (68.0) 0 NA 

Chronic kidney disease 286 (48.5) 154 (31.3) <0.0001 



 
 

Systolic blood pressure, mm Hg 118.9 (15.5) 120.6 (15.0) 0.07 

Diastolic blood pressure, mm Hg 70.8 (10.0) 73.9 (10.1) <0.0001 

Heart rate, beats per minute 72.2 (12.0) 76.8 (13.7) <0.0001 

BMI, kg/m2  27.6 (5.1) 28.7 (6.3) 0.0035 

New York Heart Association Classification, n (%)    

Class I 15 (2.5) 6 (1.2) 0.31 

Class II 262 (44.5) 220 (45.0) 

Class III 290 (49.2) 250 (51.1) 

Class IV 22 (3.7) 13 (2.7) 

Left ventricular ejection fraction, %* 31.8 (9.6) 33.8 (9.8) 0.0010 

Left ventricular ejection fraction, n (%)    

<25% 129 (21.9) 92 (18.7) 0.0108 

25% to <40% 297 (50.4) 222 (45.1) 

40% to <50% 163 (27.7) 178 (36.2) 

HF history, n (%)    

de novo at index hospitalisation 100 (16.9) 204 (41.5) <0.0001 

Documented HF prior to index hospitalisation 490 (83.1) 288 (58.5) 

Device therapy    

ICD 103 (17.5) 28 (5.7) <0.0001 

CRT 40 (6.8) 22 (4.5) 0.10 

Non-ischaemic HF aetiology, n (%)    

Hypertensive 0 202 (41.1) NA 



 
 

Valvular 0 88 (17.9) 

Idiopathic 0 129 (26.2) 

Congenital 0 4 (0.8) 

Other 0 69 (14.0)  

Pharmacotherapy, n (%)†    

ACEI 297 (50.3) 261 (53.0) 0.3745 

ARB 92 (15.6) 99 (20.1) 0.0517 

ARNI 46 (7.8) 24 (4.9) 0.0520 

Aldosterone Antagonists 382 (64.7) 333 (67.7) 0.3096 

Beta blocker 486 (82.4) 404 (82.1) 0.9116 

Digitalis glycosides 92 (15.6) 89 (18.1) 0.2733 

Loop diuretic 515 (87.3) 409 (83.1) 0.0538 

Laboratory test results    

NT-pro-BNP, pg/mL, median (IQR) 4957 (2826−9000) 4600 (2719−7310) 0.82 

Brain natriuretic peptide, pg/mL, median (IQR) 1197 (820−1753) 1000 (735−1715) 0.38 

Hb, g/dL 12.0 (1.6) 12.4 (1.6) 0.0008 

Hb category, n (%)    

<10 g/dL 69 (11.7) 42 (8.6) 0.0281 

≥10 to ≤14 g/dL 450 (76.3) 366 (74.5) 

>14 g/dL 71 (12.0) 83 (16.9) 

Anaemia, n (%)    

Males: Hb <13 g/dL 254 (43.1) 102 (20.8) 0.0002 



 
 

   Females, non-pregnant: Hb <12 g/dL 113 (19.2) 124 (25.3) 0.0051 

Serum ferritin, ng/mL 88.2 (67.0) 83.0 (62.5) 0.19 

Serum ferritin <100 ng/mL, n (%) 405 (68.6) 366 (74.5) 0.0498 

TSAT, % 14.2 (7.0) 15.4 (9.0) 0.0154 

TSAT <20%, n (%) 507 (86.5) 394 (80.6) 0.0084 

eGFR, mL/min per 1.73m2 39.9 (11.1) 41.3 (12.1) 0.15 

*Measured within 12 months prior screening. †Any medication that is current on the first day of study 

drug administration. Data are mean (standard deviation) unless otherwise specified and are based on the 

number of patients in modified ITT population with available data per treatment group. Percentages 

might not add to 100% due to rounding. ACEI, angiotensin-converting enzyme inhibitor; ARB, 

angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; BMI, body mass index; 

CRT, cardiac resynchronisation therapy; eGFR, estimated glomerular filtration rate; Hb, haemoglobin; 

HF, heart failure; ICD, implantable cardiac defibrillator; IQR, interquartile range; mIIT, modified 

intention-to-treat; NA, not applicable; NT-pro-BNP, N-terminal-pro brain natriuretic peptide; TSAT, 

transferrin saturation.



 
 

Table 2. Summary of adverse events (safety analysis set) 

 

Ischaemic HF (N=590) Non-ischaemic HF (N=492) 

FCM (n=301) Placebo (n=291) FCM (n=248) Placebo (n=244) 

Adverse events, n (%) Patients  

n (%) 

Events  

n 

Patients 

n (%) 

Events  

n 

Patients  

n (%) 

Events  

n 

Patients  

n (%) 

Events  

n 

All TEAEs 212 (70.4) 799 217 (74.6) 873 139 (56.0) 430 132 (54.1) 412 

Related to study drug 10 (3.3) 13  0 0 2 ( 0.8) 2 2 (0.8) 2 

Leading to treatment discontinuation 37 (12.3) 42 52 (17.9) 59 23 ( 9.3) 28 23 (9.4) 25 

Leading to hospitalisation 140 (46.5) 316 160 (55.0) 398 82 (33.1) 162 90 (36.9) 150 

Leading to study discontinuation 58 (19.3) 70 61 (21.0) 78 37 (14.9) 44 29 (11.9) 36 

Serious TEAEs 153 (50.8) 355 174 (59.8) 439 92 (37.1) 185 98 (40.2) 173 

Related to study drug 1 ( 0.3) 3  0 0 0 0 2 (0.8) 2  

Fatal TEAEs 58 (19.3) 70 61 (21.0) 78 38 (15.3) 45  29 (11.9) 36 

Related to study drug 0 0 0 0 0 0 0 0 

Adverse events coded using Medical Dictionary for Regulatory Activities version 23.0. FCM, ferric carboxymaltose; HF, heart failure; TEAE, treatment-

emergent adverse event 
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Graphical abstract 

  

FCM significantly reduced total HF 
hospitalisations and CV death vs 

placebo in patients with ischaemic HF 
but not in those with non-ischaemic HF, 

while improvements in QoL were 
similar with FCM vs placebo 
irrespective of HF aetiology. 

Key question Key findings Take-home message 
We explored whether outcomes with 

FCM vs placebo were affected by 
ischaemic vs non-ischaemic HF 

aetiology in  
iron-deficient patients stabilised after 

an AHF episode. 

Due to limitations associated with 
subgroup analyses, the current data do 

not permit definitive conclusions 
regarding the role of HF aetiology in 

determining the efficacy of FCM 
treatment in iron-deficient patients 

following an AHF episode. 




