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Methods

Study design

AFFIRM-AHF was a multicentre, randomised, double-
blind, placebo-controlled trial done at 121 sites in Europe,
South America, and Singapore (appendix pp 3-8). The
study design has been published previously.” The trial
protocol and subsequent amendments and the statistical
analysis plan are provided in the appendix (pp 181-607).
The protocol and amendments were approved by the
institutional review boards at each participating centre.
The trial was conducted in accordance with the
Declaration of Helsinki, the International Conference on
Harmonization Good Clinical Practice guidelines, and
local and national regulations.

Patients

Eligible patients were aged 18 years or older, were
hospitalised for acute heart failure (signs or symptoms
of acute heart failure and elevated natriuretic peptide
levels), treated with at least 40 mg furosemide intra-
venously (or equivalent), and had a left ventricular

ejection fraction of less than 50%. In addition, eligible
patients were iron-deficient, defined as serum ferritin
of less than 100 ng/mL, or 100-299 ng/mL with
transferrin saturation of less than 20%. The complete
list of inclusion and exclusion criteria is provided in
the appendix (pp 12-14). Written informed consent was
obtained from all patients before any study-related
procedures were done.
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Randomisation and masking

Eligible patients were randomly assigned (1:1) using a
secure, central, interactive, web-based response system,
to receive either ferric carboxymaltose or placebo. Ran-

domisation was done using a minimisation algorithm
that included a random variable and was stratified by sex,
age, heart failure aetiology, duration of heart failure,
country, and centre. Because the ferric carboxymaltose
solution is a dark brown colloidal solution of nanoparticles
and therefore easily distinguishable, unmasked study
personnel not involved in any study assessments were
responsible for study drug preparation and administration.
To maintain patient masking and masking of other site
personnel, black syringes and a curtain or similar partition
were used. The local laboratory iron and haemoglobin
results were viewed only by unmasked study personnel.

Procedures

The first dose of study treatment was administered
intravenously shortly before discharge (index hospi-
talisation) and the second dose was administered at
week 6 (visit three). These two doses were considered to
be the repletion doses. The baseline and week 6 doses
were based on the screening haemoglobin and body-
weight values. The subsequent doses of study treatment
(maintenance doses) were given at weeks 12 (visit four)
and 24 (visit five), only for patients in whom iron
deficiency persisted and for whom haemoglobin was
8-15 g/dL. Further details of the dosing regimen are
provided in the appendix (p 15). In addition to the dosing
visits, patients were also assessed for efficacy and safety
outcomes at weeks 4, 12, 36, and 52, at the outpatient
clinic or by telephone if patients were unable to come to
the clinic (appendix p 16).
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4 Study treatment dosing regimen 5 AFFIRM-AHF study design
Study treatment dosing regimen (ml) Clinical Diagnosis
stabilisation of ID FCME) FCME FCME)
Weight <70 kg Weight >70 kg Any Weight
Acute Heart
[©) [0 Y 4 domi: = :
8 g/dL 10 g/dL 8 g/dL 10 g/dL 14 g/dL Failure admission Ra N=1100 (1:1)
Treatment visit <Hb< <Hb< <Hb< <Hb< <Hb< Baseline / PLE) PLE) PLE
Screening Randomisation
10 g/dL 14g/dL 10 g/dL 14 g/dL 12 g Vil i vl Tel. call 15 Tel. call 2680 v3() V4 vsiEl  Tel.call 3¢ velel
Day 0 w2 wa w6 w12 w24 W36 W52
Visit 2 (Week 0) 2x10 mL 1x10 mL Weeks - (post randomisation)
Discharge for
: AHF episode!?
Visit 3@ (Week 6) 10 mL No dose 2x10 mL 1x10 mL No dose - P
- Screening / Randomisation
Pre-screening e e fitid Follow-up / Followsp
: minister ose of study o : =
Visit 4, Visit 5 1x10 mL (In-hospital) e Study treatment administration
(Week 12 and 24) (only if ID persists)

Performed in hospital during the AHF admission (‘Index Hospitalisation’)

Index hospitalisation discharge after administration of study treatment at the discretion of the investigator
Second dose of study treatment (repletion phase) done at the outpatient visit.

Study treatment to be administered only if Iron Deficiency (ID) persists

Telephone contact

Outpatient clinic visit

Table legend: Hb, haemoglobin; ID, iron deficiency.

AU A WN R

() 10 g/dL for patients from The NL, Spain and Singapore
(2) Dosing at Week 6 (Visit 3) — second repletion dose; Study treatment will only be administered in subjects for whom Hb <15
g/dL

« ABREOVERES IZERRER (WEAR) (IC&5 L. 20BIE6EE GFM3EAE) » Zo2R0oRSELA’ERTE,
« R=—XAT7AVEFEGAKREEIZ. A7) —ZVIBOANEZAOEY (Hb) BEEEERD & ITRTE,

« ZDBROHIIFSIZ., BT AW LHb8~15g /dLOEFEICHH, 1288 (4EB) £2488 (GEEB) IZHET
« WERWBEFICIMA, 4. 12, 36, S52B B ICHRKZER or KB RaER BHE ICITBEFTHMDME/ T2 0

R4 | 7x1>Yxy MEEES00mMg
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ID, iron deficiency; FCM, ferric carboxymaltose; PL, placebo; V, visit; tel., telephone; W, week
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Outcomes

The primary endpoint was a composite of total heart
failure hospitalisations and cardiovascular death up to
52 weeks of follow-up. Secondary outcomes were the
composite of total cardiovascular hospitalisations and]
cardiovascular death; cardiovascular death; total heart
failure hospitalisations; time to first heart failure
hospitalisation or cardiovascular death; and days lost due
fo heart failure hospitalisations or cardiovascular death,
all evaluated up to 52 weeks after randomisation. Alll
ospitalisations, urgent heart failure visits, and deaths
were adjudicated blindly by an independent clinical
endpoint committee using prespecified criteria. Safety

assessments included the occurrence of adverse events
(according to the Medical Dictionary for Regulatory
Activities), evaluation of blood test results, vital signs,
and heart failure signs or symptoms at each visit. Periodic
safety monitoring was done by an independent data
monitoring committee.
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Ferric Placebo
carboxymaltose (n=550)
(n=558)

Age, years
Sex
Male
Female
Race
White
Asian
Other
Comorbidities
Previous myocardial infarction
Previous stroke

Previous coronary
revascularisation

Hypertension
Atrial fibrillation or flutter
Diabetes
Dyslipidaemia
Chronic kidney disease
Smoking
Systolic blood pressure, mm Hg
Diastolic blood pressure, mm Hg
Heart rate, beats per min
Body-mass index, kg/m*
NYHA functional class*
Class |
Class I
Class Ill
Class IV
LVEFT, %
LVEF categoryt
<25%
25-39%
40-49%
Ischaemic cause of heart failure
Previous history of heart failure
Device therapy
Implantable cardioverter-
defibrillator
Cardiac resynchronisation
therapy

712 (10-8) 70-9 (111)
314 (56%) 300 (55%)
244 (44%) 250 (45%)
528 (95%) 523 (95%)

26 (5%) 22(4%)

4(1%) 5(1%)
229 (41%) 213 (39%)

53 (9%) 66 (12%)
195 (35%) 206 (37%)
468 (84%) 471(86%)
314 (56%) 305 (55%)
227 (41%) 243 (44%)
300 (54%) 292 (53%)
222 (40%) 227 (41%)
217 (39%) 202 (37%)
1198 (15-2) 1197 (15:6)

72:6 (10-3) 71:9(9:9)

745 (132) 742 (12-8)

281(5-6) 28:0(57)

14 (3%) 8 (1%)
255 (46%) 240 (44%)
272 (49%) 277 (50%)

16 (3%) 22 (4%)

32:6% (9-6) 32.7% (10-0)
104 (19%) 122 (22%)
288 (52%) 243 (44%)
166 (30%) 184 (33%)
265 (47%) 257 (47%)
405 (73%) 385 (70%)

67 (12%) 64 (12%)

33(6%) 30 (5%)

(Table 1 continues in next column)

Ferric Placebo
carboxymaltose (n=550)
(n=558)
(Continued from previous column)
Heart failure history
Newly diagnosed at index 153 (27%) 165 (30%)
hospitalisation
Hospitalisation for heart failure 152 (27%) 153 (28%)
in previous 12 months
Hospitalisation for heart failure 253 (45%) 232 (42%)
>12 months before index
hospitalisation
Pharmacotherapy
Angiotensin converting 293 (53%) 283 (51%)
enzyme inhibitor
Angiotensin receptor blocker 97 (17%) 100 (18%)
Angiotensin receptor neprilysin 35(6%) 36 (7%)
inhibitor
Mineralocorticoid receptor 376 (67%) 352 (64%)
antagonist
B blocker 453 (81%) 461 (84%)
Digitalis glycosides 83 (15%) 101 (18%)
Loop diuretic 483 (87%) 465 (85%)
Laboratory test results
NT-proBNP, pg/mL 4743 4684
(2781-8128) (2785-8695)
BNP, pg/mL 1068 1204
(802-1715) (803-1955)
Haemoglobin, g/dL 12:3(1:6) 121(1-:6)
Anaemia 292 (52%) 312 (57%)
Ferritin, ng/mL 83.9(622) 88.5(686)
Ferritin <100 ng/mL 408 (73%) 380 (69%)
Transferrin saturation, % 15-2% (8-3) 14-2% (7-5)
Transferrin saturation <20% 457 (82%) 469 (85%)
eGFR <60 mL/min per1.73 m* 292 (52%) 288 (52%)
Phosphorus, mg/dL 3-65(0-727) 3-83(0-975)

Data are mean (SD), n (%), or median (IQR). Percentages might not add to 100%
because of rounding. NYHA=New York Heart Association. LVEF=left ventricular
ejection fraction. NT-proBNP=N-terminal prohormone of brain natriuretic
peptide. BNP=brain natriuretic peptide. eGFR=estimated glomerular filtration
rate. *Baseline NYHA data were missing for one patient in the ferric
carboxymaltose group and three patients in the placebo group. tLVEF was
measured within a maximum of 12 months before randomisation. Baseline LVEF
data were missing for one patient in the placebo group.

Table 1: Baseline characteristics
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1525 patients screened

393 excluded

N 349 did not meet eligibility criteria
15 withdrew consent

29 other reason

Y
1132 randomised

v

v

567 allocated to ferric carboxymaltose 565 allocated to placebo
9 excluded 15 excluded
| 8ferric carboxymaltose not started — 14 placebo not started
1 no post-baseline visit 1 no post-baseline visit
33 terminated study prematurely 18 terminated study prematurely
1lost to follow-up 1 lost to follow-up
— 24 withdrew consent — 1 withdrew due to adverse event
8 withdrew for other reasons 12 withdrew consent
4 withdrew for other reasons
A 4 y

ITT analysis set

558 patients included in the modified

550 patients included in the modified
ITT analysis set

Figure 1: Trial profile
[TT=intention-to-treat.
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Methods
Study design

AFFIRM-AHF was a multicentre, randomised, double-
blind, placebo-controlled trial done at 121 sites in Europe,
South America, and Singapore (appendix pp 3-8). The

study design has been published previously.” The trial
protocol and subsequent amendments and the statistical
analysis plan are provided in the appendix (pp 181-607).
The protocol and amendments were approved by the
institutional review boards at each participating centre.
The trial was conducted in accordance with the
Declaration of Helsinki, the International Conference on
Harmonization Good Clinical Practice guidelines, and
local and national regulations.

Randomisation and masking

Eligible patients were randomly assigned (1:1) using a
secure, central, interactive, web-based response system,
to receive either ferric carboxymaltose or placebo. Ran-
domisation was done using a minimisation algorithm
that included a random variable and was stratified by sex,
age, heart failure aetiology, duration of heart failure,

country, and centre. Because the ferric carboxymaltose
solution is a dark brown colloidal solution of nanoparticles
and therefore easily distinguishable, unmasked study
personnel not involved in any study assessments were
responsible for study drug preparation and administration.
To maintain patient masking and masking of other site
personnel, black syringes and a curtain or similar partition
were used. The local laboratory iron and haemoglobin
results were viewed only by unmasked study personnel.
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Statistical analysis

Based on previous acute heart failure trial” and registry™
data, a rate of recurrent heart failure hospitalisations or
cardiovascular death of 0-7 events per year in the placebo
group was anticipated. The dispersion factor used in a
negative binomial regression was assumed to be 1. The
sample size required to compare two negative binomial
rates was calculated using the method of Zhu and
Lakkis® and PASS-14 software (NCSS, Kaysville, UT,
USA). A total of 1000 patients (500 per treatment group)
was required to detect a rate ratio of 0-75 for the primary
composite endpoint of total heart failure hospitalisations
and cardiovascular deaths, with a power of 80% and
two-sided a of 0-05. To allow for a 9% loss to follow-up,
1100 patients were planned. Further details are provided
in the statistical analysis plan.

The efficacy analysis used the modified intention-to-
treat principle and included all randomised patients who
received at least one dose of study treatment and for whom
at least one data point was known after randomisation
until the end of 52 weeks (plus or minus 10 days) of




Primary outcome

Ferric carboxymaltose Placebo Rate ratio p value
(n=558) (n=550) (95% Cl)
Numberof Rateper100  Number of Rate per 100
events patient-years  events patient-years
Modified intention-to-treat analysis
Total heart failure hospitalisations* and cardiovascular 293 5716 372 7251 0-79 (0-62-1-01) 0-059
death
Total cardiovascular hospitalisations* and cardiovascular 370 76-04 451 95-13 0-80 (0-64-1-00) 0-050
death
Total heart failure hospitalisations* 217 31.72 294 4315 0-74 (0-58-0-94) 0-013
Days lost due to heart failure hospitalisations and NA 369-00 NA 548-40 0-67 (0-47-0-97) 0-035
cardiovascular deatht
COVID-19 sensitivity analysisi
Total heart failure hospitalisations* and cardiovascular 274 55-24 363 73-48 0-75 (0-59-0-96) 0-024
death
Total cardiovascular hospitalisations* and cardiovascular 350 75-07 440 9735 0-77 (0-62-0-97) 0-024
death
Total heart failure hospitalisations* 202 3119 287 4430 0-70 (0-55-0-90) 0-005

NA=not applicable. *Total hospitalisations included first and recurrent events. If a patient was hospitalised for heart failure and died within 24 h of admission or if a patient
was hospitalised for a cardiovascular reason and died within 24 h of admission, this was counted as one event. tNumber of days lost due to heart failure hospitalisations or
cardiovascular death corresponds to the total number of days in hospital for heart failure from randomisation to censoring (follow-up). Days lost due to cardiovascular death
is added to the number of days lost due to heart failure hospitalisation. The total number of days lost is divided by the total patient-years of follow-up in each treatment
group multiplied by 100. $Patients were censored in each country on the date when its first COVID-19 patient was reported in the respective country.

Table 2: Recurrent event outcomes

AIVEXOIILF—REZ#HD293A(B3%) TS5
Y x20.79[95%Cl:0.62~1.01], P =0.059

Mean cumulative events

per 100 person-years
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1B PR EA

EER
CER
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RRR
ARR
NNT

A Primary outcome: total heart failure

100
90
80
70 —
60
50 -
40
30-
20
10

hospitalisations and cardiovascular
death

—— Ferric carboxymaltose
— Placebo

RR 0-79 (95% Cl 0-62-1-01);
p=0-059

T T T T

4 12 24 36

Outcome(+) Outcome(-)
293 265

372 178
665 443

5218
0.52508961
0.67636364
0.77634216
0.22365784
0.15127403
6.61051997

BRBT372A(68%) THRE.

52

558
550
1108



Secondary outcome@)

Ferric carboxymaltose Placebo Rate ratio p value
(n=558) (n=550) (95% C1)
Numberof Rateper100  Number of Rate per 100
events patient-years  events patient-years
Modified intention-to-treat analysis
Total heart failure hospitalisations* and cardiovascular 293 5716 372 72-51 0-79 (0-62-1-01) 0-059
death
Total cardiovascular hospitalisations* and cardiovascular 370 76-04 451 9513 0-80 (0-64-1-00) 0-050
death
Total heart failure hospitalisations* 217 3172 294 4315 0-74 (0-58-0-94) 0-013
Days lost due to heart failure hospitalisations and NA 369-00 NA 54840 0-67 (0-47-0-97) 0-035
cardiovascular deatht
COVID-19 sensitivity analysist
Total heart failure hospitalisations* and cardiovascular 274 55.24 363 73-48 0-75 (0-59-0-96) 0-024
death
Total cardiovascular hospitalisations* and cardiovascular 350 75-07 440 9735 0-77 (0-62-0-97) 0-024
death
Total heart failure hospitalisations* 202 3119 287 4430 0-70 (0-55-0-90) 0-005

NA=not applicable. *Total hospitalisations included first and recurrent events. If a patient was hospitalised for heart failure and died within 24 h of admission or if a patient
was hospitalised for a cardiovascular reason and died within 24 h of admission, this was counted as one event. tNumber of days lost due to heart failure hospitalisations or
cardiovascular death corresponds to the total number of days in hospital for heart failure from randomisation to censoring (follow-up). Days lost due to cardiovascular death
is added to the number of days lost due to heart failure hospitalisation. The total number of days lost is divided by the total patient-years of follow-up in each treatment
group multiplied by 100. #Patients were censored in each country on the date when its first COVID-19 patient was reported in the respective country.

Table 2: Recurrent event outcomes

B Total cardiovascular hospitalisations
and cardiovascular death

100
90 -
80 -
70-
60 -
50
40
30-
20
10

0

RR 0-80 (95% CI 0-64-1-00);
p=0-05

4

I I I I 1

12 24 36 52

C Total heart failure hospitalisations

100
90
80
707
60
50
40
30
20
10

0

RR 0-74 (95% Cl 0-58-0-94);
p=0-013

4 12 24 36 52
Time since randomisation (weeks)

DAEABEITEER217TA(39%) & 43R 294 A (53%) THRE.

DIE AR+ EFE T I3 EZEBEITOAN (66%) & BIERA51A(82%) TH4%. RR0.80[95%Cl1:0.64~1.00], P <0.050

RR0.74[95%Cl:0.58~0.94], P <0.013




Secondary outcome(2)

Proportion of patients with event

Ferric carboxymaltose (n=558) Placebo (n=550) Hazard ratio (95% Cl) p value
Number of Rate per 100 Number of Rate per 100
events (%) patient-years events (%) patient-years
Modified intention-to-treat analysis
First heart failure hospitalisation or 181 (32%) 37-40 209 (38%) 4710 0-80 (0-66-0-98) 0-030
cardiovascular death
Cardiovascular death 77 (14%) 15-90 78 (14%) 16-10 0-96 (0:70-1-32) 0-81
COVID-19 sensitivity analysis*
First heart failure hospitalisation or 175 (31%) 4459 205 (37%) 5220 0-79 (0-65-0-97) 0-023
cardiovascular death
Cardiovascular death 73 (13%) 1613 76 (14%) 1678 0-94 (0-68-1-29) 0-69
*Patients were censored in each country on the date when the first patient with COVID-19 was reported in the respective country.
Table 3: Time to first event outcomes

D cardiovascular death E First heart failure hospitalisation
or cardiovascular death

1.0 9 HR0:96 (95% Cl 0-70-132); 1.0 HR0-80 (95% C10-66-0-98);
0-9- p=0-809 0-94 p=0-030
0-8 0-8
07+ 07+
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Secondary outcome®)

Ferric carboxymaltose Placebo Rate ratio p value
(n=558) (n=550) (95% Cl)
Numberof Rateper100  Number of Rate per 100
events patient-years events patient-years
Modified intention-to-treat analysis
Total heart failure hospitalisations* and cardiovascular 293 57-16 372 7251 0-79 (0-62-1-01) 0-059
death
Total cardiovascular hospitalisations* and cardiovascular 370 76-04 451 95.13 0-80 (0-64-1-00) 0-050
death
Total heart failure hospitalisations* 217 31.72 294 4315 0-74 (0-58-0-94) 0-013
Days lost due to heart failure hospitalisations and NA 369-00 NA 548-40 0-67 (0-47-0-97) 0-035
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Adverse event

Adverse event reporting FCM (n=559) Placebo (n=551)
n (%) events n n (%) events n
Reported adverse events 357 (63.9) 1246 360 (65.3) 1314
Reported serious adverse events 250 (44.7) 547 282 (51.2) 632
Adverse events leading to withdrawal of study treatment 61 (10.9) 71 79 (14.3) 88
Adverse event leading to study discontinuation 98 (17.5) 117 96 (17.4) 123
Adverse event leading to hospitalization 226 (40.4) 483 257 (46.6) 561
Adverse events of interest by MedDRA System Organ Class
Cardiac Disorders 224 (40.1) 391 244 (44.3) 453
Infections and Infestations 102 (18.2) 143 121 (22.0) 165
Gastrointestinal 64 (11.4) 99 59 (10.7) 94
Diarrhoea 17 (3.0) 19 14 (2.5) 16
Constipation 10 (1.8) 10 10 (1.8) 12
Metabolism and nutrition disorder 45 (8.1) 74 85 (10.5) 102
II-Iypophosphataemia 1(0.2) 1 1(0.2) 1
Muskuloskeletal and connective tissue disorders 24 (4.3) 29 28 (5.1) 33
[Bone pain 0 (0) 0 1(0.2) 1
Skin and subcutaneous tissue disorders 13 (2.3) 14 12 (2.2) 14
Pruritus 3 (0.5) 3 3 (0.5) 3
Rash 2(0.4) 2 2(0.4) 2
Urticaria 1(0.2) 1 1(0.2) 1
Neoplasms bening, malignant, and unspecified 9 (1.6) 13 7 (1.3) 9
Immune system disroders 3(0.5) 3 1(0.2) 1
Drug hypersensitivity 2 (0.4) 2 0 (0) 0
Hypersensitivity 0 0 1(0.2) 1

Table legend: Data are for the Safety population data set. Data are number of patients with at least one
event (%) and total number of events reported. MedDRA denotes Medical Dictionary for Regulatory

Activities
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