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Abstract

Aims Despite receiving guideline-directed medical heart failure (HF) therapy, patients with pulmonary hypertension associ-
ated with left heart disease (PH-LHD) experience higher mortality and hospitalization rates than the general HF population.
AZD3427 is a functionally selective, long-acting mimetic of relaxin, a hormone that has the potential to induce vasodilation
and prevent fibrosis. In a phase 1b study conducted in patients with HF, AZD3427 demonstrated a favourable safety and phar-
macokinetic profile. To address the unmet medical need in patients with PH-LHD in the context of HF, AZD3427 is currently
under development as a potential treatment option.
Methods and results The Re-PHIRE study is a phase 2b, randomized, double-blind, placebo-controlled, multicentre,
dose-ranging study to evaluate the effect of AZD3427 on a broad range of PH-LHD phenotypes. In total, 220 patients will
be randomized to four treatment groups to receive a subcutaneous injection of AZD3427 or placebo every 2 weeks for
24 weeks. The primary endpoint of the study is the change in pulmonary vascular resistance in patients treated with
AZD3427 versus placebo after 24 weeks of treatment. Key secondary endpoints include changes in mean pulmonary arterial
pressure, pulmonary artery wedge pressure, systemic vascular resistance, 6-min walking distance, N-terminal pro B-type natri-
uretic peptide levels, echocardiographic parameters, and health-related quality of life (assessed by the Kansas City Cardiomy-
opathy Questionnaire).
Conclusions Re-PHIRE is the first study of a relaxin mimetic in patients with PH-LHD. The insights gained from the Re-PHIRE
study are expected to inform the further development of AZD3427 in the PH-LHD population, including identifying the most
suitable pulmonary hypertension and HF phenotypes for treatment.
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Introduction

Pulmonary hypertension (PH) associated with left heart dis-
ease (PH-LHD, group 2 PH) is characterized by elevated blood
pressure within the pulmonary circulation. In the context of
heart failure (HF), PH-LHD is primarily caused by systolic
and/or diastolic dysfunction of the left ventricle (i.e.,
post-capillary PH). Current guidelines define PH as a mean
pulmonary artery pressure (mPAP) of greater than 20 mmHg
and a pulmonary artery wedge pressure (PAWP) of greater
than 15 mmHg at rest.1 Right heart catheterization (RHC) is
considered the gold standard for diagnosing PH-LHD.

PH-LHD often presents as a progressive continuum of dis-
ease severity and may differ among distinct HF and PH phe-
notypes. Initially, LHD-related elevated left-sided filling pres-
sure leads to an increase in mPAP. This results in
post-capillary PH with normal pulmonary vascular resistance
(PVR), a state referred to as isolated post-capillary pulmonary
hypertension (IpcPH). IpcPH may progress to combined post-
and pre-capillary pulmonary hypertension (CpcPH) owing to
vascular remodelling over time. These structural changes
are associated with impaired pulmonary vascular compliance
and subsequently contribute to increased PVR and further in-
creases in mPAP (Figure 1). Furthermore, despite similar hae-
modynamic characteristics, there is growing evidence of dif-
ferences in the mechanisms leading to PH-LHD associated
with HF with reduced ejection fraction (HFrEF) and PH-LHD
associated with HF with preserved ejection fraction (HFpEF).
Notably, the latter is often related to a cardiometabolic
phenotype.2

PH is observed in patients with HF regardless of left
ventricular ejection fraction. Determining the exact
prevalence of PH-LHD is challenging because of variations in
diagnostic methods, such as echocardiography or invasive
haemodynamics.1 However, studies have consistently shown
that most patients with HF demonstrate increased mPAP.3–7

Elevated mPAP and PVR have been correlated with increased

mortality. Conversely, lower mPAP and PVR levels have been
linked to improved survival, enhanced exertional tolerance,
and enhanced quality of life.5,8–13

At present, there is no specific treatment available for
patients with PH-LHD, who continue to experience high
mortality and hospitalization rates despite receiving
guideline-directed medical therapy for HF.1,14–16

Relaxin is a naturally occurring hormone recognized for its
vasodilatory, anti-inflammatory, and anti-fibrotic effects.17–22

Activation of the relaxin receptor RXFP1 signalling through
AZD3427 holds the potential to induce favourable haemody-
namic and structural changes. These include reductions in
mPAP and systemic and pulmonary vascular resistance, and
a halt or reversal of pathological cardiac and vascular remod-
elling. For the past two decades, there have been attempts to
utilize the therapeutic effects of relaxin in patients with HF.
However, the short-acting, intravenously administered com-
pounds did not allow for chronic treatment effects to be
utilized.23,24

AZD3427 represents the first in its class of long-acting re-
laxin mimetics for chronic subcutaneous (SC) treatment, thus
enabling sustained therapeutic actions. The Re-PHIRE study is
the first study of a relaxin mimetic in the spectrum of HF and
PH phenotypes.

Study design

Re-PHIRE (ClinicalTrials.gov identifier: NCT05737940) is a
phase 2b randomized, double-blind, placebo-controlled, mul-
ticentre, dose-ranging trial aimed to evaluate the safety,
pharmacokinetics, and efficacy of AZD3427. The study popu-
lation comprises patients with HF and PH associated with left
heart disease (PH-LHD, group 2 PH). The trial is not restricted
by left ventricular ejection fraction or PVR at baseline,
therefore it encompasses patients with HF across the spec-

Figure 1 Pathophysiology of the development of PH-LHD. CpcPH, combined post- and pre-capillary pulmonary hypertension; IpcPH, isolated
post-capillary pulmonary hypertension; LV, left ventricle; PH-LHD, pulmonary hypertension associated with left heart disease; PVR, pulmonary vascular
resistance; RV, right ventricle.
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trum of ejection fractions, and those with either IpcPH or
CpcPH.

In total, 220 participants will be assigned at a 1:1:1:1 ratio
to receive SC injections of AZD3427 at a dose of A, B, C, or
placebo bi-weekly for 24 weeks. The study is projected to
span 32–37 weeks, consisting of a screening period (up to
6 weeks), treatment period (24 weeks), and follow-up period
(8 weeks post-final dose) (Figure 2).

Objectives

The primary objective of the study is to investigate the effect
of AZD3427 on haemodynamic measures that are relevant for
survival, functional capacity, and extent of symptoms in pa-
tients with HF and PH. The primary endpoint is the change
in PVR by AZD3427 versus placebo after 24 weeks of treat-
ment. Among haemodynamic measures, PVR was shown to
be the best prognostic indicator in patients with HF,13 and
PVR has also been shown to correlate with mortality in pa-
tients with low and high PAWP.11

Study participants

Eligible patients are adults with New York Heart Association
(NYHA) class II–IV HF, weighing more than 45 kg. Patients
must be on a stable HF standard of care medication, including
diuretics (if used), for at least 4 weeks before the initial
screening visit (V1). Female participants must be of
non-childbearing potential.

Patients enrolled in the study must have a pre-existing di-
agnosis of PH-LHD or a high likelihood of PH-LHD at screen-
ing. Echocardiographic parameters obtained at screening V1
must demonstrate an intermediate or high probability of
PH, as per the 2022 European Society of Cardiology (ESC)/Eu-
ropean Respiratory Society (ERS) guidelines on PH,1 before

proceeding to RHC (V2). At RHC, participants must meet the
criteria of post-capillary PH (PAWP ≥ 15 mmHg and
mPAP ≥ 20 mmHg). Caps on randomization have been estab-
lished based on mPAP values. Participants with mPAP be-
tween 20 mmHg and 24.9 mmHg are capped at a maximum
of 15% of the total study population. No cap exists for partic-
ipants with mPAP values of 25 mmHg and above (Figure 3).

Exclusion criteria include the diagnosis of PH groups 1, 3, 4,
or 5, or a clinically significant disease or disorder including
myocardial infarction, stroke, transient ischaemic attack, cor-
onary artery bypass grafting, and/or percutaneous coronary
intervention within 12 weeks prior to V1, or decompensated
HF, or any hospitalization within 4 weeks prior to V1.
Furthermore, participants with severe mitral or aortic regur-
gitation or greater than mild aortic or mitral stenosis are
not eligible. Full inclusion and exclusion criteria are given in
Table 1.

Conduct and ethics

This study is being conducted in accordance with the protocol
and international guidelines, including the Declaration of Hel-
sinki and the Council for International Organizations of Med-
ical Sciences, and all applicable ethical and regulatory re-
quirements. All patients provide written informed consent
before participating and can withdraw their consent at any
time. The study is registered with ClinicalTrials.gov
(NCT05737940).

Study assessments

Study procedures and their timings are summarized in Figure
2. Baseline and end-of-study assessments include the
following:

Figure 2 Study schematic: treatment groups, study procedures, and time points of the Re-PHIRE study. 6MWT, 6-min walk test; ECHO, echocardio-
gram; KCCQ, Kansas City Cardiomyopathy Questionnaire; NT-proBNP, N-terminal pro B-type natriuretic peptide; NYHA, New York Heart Association;
Q2W, every 2 weeks; R, randomization; RHC, right heart catheterization; SC, subcutaneous.
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Figure 3 Screening period: stepwise approach to minimize screening failure based on haemodynamic criteria derived from RHC. ECHO, echocardio-
gram; ERS, European Respiratory Society; ESC, European Society of Cardiology; FC, functional classification; HF, heart failure; mPAP, mean pulmonary
artery pressure; NYHA, New York Heart Association; PAWP, pulmonary artery wedge pressure; PH, pulmonary hypertension; PH-LHD, pulmonary hy-
pertension associated with left heart disease; RHC, right heart catheterization.

Table 1 Inclusion and exclusion criteria.

Inclusion criteria
1 ≥18 years of age, capable of giving signed informed consent
2. Body weight ≥45 kg
3. Pre-existing diagnosis of HF, NYHA FC II–IV, and a pre-existing diagnosis of PH-LHD or likely or intermediate probability of PH-LHD as per 2022 ESC/

ERS guidelinesa

4. Stable HF standard of care medication, including diuretics (if used), for ≥4 weeks prior to screening visit 1
5. For progression to screening visit 2, participants must have a combination of echocardiographic parameters at screening visit 1 that show

intermediate or high probability of PH as per 2022 ESC/ERS guidelinesa

6. Participants must have an on-study elevated pulmonary artery pressure from RHC performed as per RHC manual provided by the sponsor, at
screening visit 2: PAWP ≥15 mmHg and mPAP ≥20 mmHg

b

7. For female participants, the participant must not be pregnant or lactating and must be of non-childbearing potential
Exclusion criteria
1 Diagnosis of PH groups 1, 3, 4, or 5
2. Historical or current evidence of a clinically significant disease or disorder including:

a Myocardial infarction, stroke, transient ischaemic attack, coronary artery bypass grafting, percutaneous coronary intervention, implantable
cardioverter defibrillator implantation (implanted standard pacemaker or cardiac resynchronization therapy pacemaker are not exclusionary),
within 12 weeks prior to screening

b Sarcoidosis, restrictive cardiomyopathy, active myocarditis, constrictive pericarditis, hypertrophic (obstructive) cardiomyopathy, complex congenital
heart disease

c Greater than moderate mitral or aortic valve regurgitation or greater than mild aortic or mitral stenosis
d Severe tricuspid regurgitation due to primary valvular disease, for example from endocarditis or mechanical destruction
e Any history of pulmonary embolism or deep vein thrombosis in the last 12 months
f Known coagulation disorders
3. Decompensated HF within 4 weeks prior to screening visit 1
4. Any contraindications to RHC
5. Current diagnosis of active hepatitis
6. Known lung disease with FEV1 < 30% of that predicted
7. Cardiac ventricular arrhythmia that requires treatment. Participants with atrial fibrillation or flutter and controlled ventricular rate are permitted
8. History of or anticipated heart transplantation or ventricular assist device implantation
9. Any known planned (scheduled) highly invasive cardiovascular procedure (e.g., coronary revascularization, ablation of atrial fibrillation/flutter,

valve repair/replacement, aortic aneurysm surgery)
10. Inhibitors of cyclic guanosine monophosphate-specific phosphodiesterase type 5, including sildenafil and tadalafil, are prohibited for 48 h before

echocardiography and RHC
11. Estimated glomerular filtration rate <30 mL/min/1.73 m

2
by the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation

12. Haemoglobin < 10 g/dL at screening visit 1
13. Sitting SBP > 160 mmHg or sitting DBP > 110 mmHg
14. Sitting SBP < 100 mmHg or sitting DBP < 50 mmHg
15. Resting heart rate of <50 b.p.m. or >115 b.p.m.

Abbreviations: b.p.m., beats per minute; DBP, diastolic blood pressure; FC, functional classification; FEV1, forced expiratory volume; HF,
heart failure; ERS, European Respiratory Society; ESC, European Society of Cardiology; mPAP, mean pulmonary artery pressure; NYHA,
New York Heart Association; PAWP, pulmonary artery wedge pressure; PH, pulmonary hypertension; PH-LHD, pulmonary hypertension as-
sociated with left heart disease; RHC, right heart catheterization; SBP, systolic blood pressure.
aESC/ERS guidelines on pulmonary hypertension.1
bRandomization of participants with mPAP between 20 and 24.9 mmHg is capped at a maximum of 15% of the total study population. No
cap exists for participants with mPAP of ≥25 mmHg.
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• Medical history and concomitant medications.
• Physical examination, including vital signs and body weight.
• Laboratory assessments, including pharmacokinetics, clini-

cal chemistry, urinalysis, coagulation, and serum for
anti-drug antibodies/neutralizing antibodies (ADAs/NABs),
and plasma and urine biomarkers associated with inflam-
mation, fibrosis, and water–electrolyte balance.

• 12-lead electrocardiogram.
• Transthoracic echocardiography: This will be performed to

assess left heart, right heart, and pulmonary circulation pa-
rameters. Echocardiography will be performed at screening
V1 (baseline) and at the end of the study (V15). Imaging
staff and equipment will undergo certification by a central
core laboratory. Echocardiographic images will be assessed
locally for study eligibility only. All images will be sent to the
core laboratory and will undergo quality control checks.
Echocardiogram images will be assessed by the core labora-
tory for endpoint analysis. The analysed parameters will in-
clude, but are not limited to, SV (Stroke Volume), EF
(Ejection Fraction), LVGLS (Left Ventricular Global Longitu-
dinal Strain), PASP (Pulmonary Artery Systolic Pressure),
RV/LV ratio (Right Ventricle/Left Ventricle ratio), RVOT AT
(Right Ventricular Outflow Tract Acceleration Time), TRV
(Tricuspid Regurgitation Velocity), and TAPSE/PASP (Tricus-
pid Annular Plane Systolic Excursion to Pulmonary Artery
Systolic Pressure ratio).

• RHC: This will be performed at baseline (V2) only after the
participant has met echocardiographic eligibility criteria,
and at the end of the study (V15). RHC parameters will
be assessed locally for study eligibility and endpoints in ac-
cordance with the standard operating procedures and
training provided by the core laboratory. The interpreta-
tion of the PAWP will require manual interpretation of
the PAWP waveform to estimate pressure at end
expiration over a minimum of three respiratory cycles.
RHC tracings will be sent to the central core laboratory
for exploratory endpoint analysis. PVR will be calculated
according to the following formula:

PVR Woodunits;WUð Þ ¼ mPAP mmHgð Þ � mPAWP mmHgð Þ
CO L=minð Þ

with cardiac output (CO) measured using the
thermodilution technique.

• Assessment of NYHA functional class.
• 6-min walk test: This will be conducted based on the

American Thoracic Society (ATS) guidelines (ATS 2002)25

at V3 before dosing and at the end of the study (V15).
• Kansas City Cardiomyopathy Questionnaire (KCCQ)26: This

23-item test will be conducted at V3 before dosing and
at the end of the study (V15). Total symptom score will
be calculated to assess the frequency and burden of clini-
cal symptoms.

Study endpoints

The primary study endpoint is the change in PVR from base-
line to Week 25 (after 24 weeks of treatment) compared with
placebo, as measured by RHC.

Secondary endpoints include change from baseline to
Week 25 in mPAP, PAWP, systemic vascular resistance, se-
lected echocardiographic parameters including biventricular
size and function and right ventricular-pulmonary artery cou-
pling, 6-min walking distance (6MWD), biomarkers (such as
N-terminal pro B-type natriuretic peptide [NT-proBNP]), and
KCCQ total symptom score. Each change will be measured
from baseline to Week 24 compared with placebo.

Safety assessment

The safety of AZD3427 in patients with PH-LHD will be war-
ranted by continuous medical monitoring focused on observ-
able and laboratory responses, including serious adverse
events/adverse events, vital signs (blood pressure, heart rate,
respiratory rate, body temperature, and pulse rate), body
weight, electrocardiograms, and clinical laboratory assess-
ments including estimated glomerular filtration rate, physical
examinations, and injection-site reactions.

Statistical analysis

The primary endpoint will be the change from baseline in
log-transformed PVR at Week 25. The mean logarithmic
changes in PVR for each of the three active doses will be es-
timated using an analysis of covariance (ANCOVA) model with
treatment as fixed effect, stratification factors as categorical
covariates, and baseline PVR as a continuous covariate. The
values will be back-transformed onto the original scale, and
the comparison of each active dose versus placebo will be
done using the geometric mean ratio. A treatment policy
estimand will be used for the primary endpoint, which is
using all data regardless of occurrence of intercurrent events.
Detailed descriptions of statistical analyses of secondary and
exploratory endpoints will be outlined in the statistical analy-
sis plan.

For sample size calculations, 47 evaluable patients per arm
yields approximately 80% power, assuming a two-sided signif-
icance level of ɑ = 0.05, a geometric mean ratio of 0.8 of an
active dose versus placebo, and a standard deviation on the
log-transformed scale of 0.38. In total, approximately 220 pa-
tients will be randomized to account for incomplete data
(15%). Patients will be randomized at a 1:1:1:1 ratio between
treatment groups, and there will be country-level stratifica-
tion for China and Japan to ensure that their randomization
is balanced across treatment groups.
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For this dose-ranging non-confirmatory trial, no adjust-
ments will be made to control for multiplicity. P values will
be presented as two-sided and should be interpreted
descriptively.

Discussion

In the context of HF, PH-LHD carries a high unmet medical
need because patients experience higher mortality and hos-
pitalization rates than the general HF population. PH-LHD is
prevalent in patients with HF irrespective of left ventricular
ejection fraction and is subdivided into distinct subgroups
(i.e., IpcPH and CpcPH) based on haemodynamic
characteristics.

Currently, there are no dedicated treatments available for
patients with PH-LHD, leaving optimization of the underlying
cardiac disease as the only treatment option.1 Importantly,
while the current guideline-directed medical therapy for HF
has been shown to improve left ventricular function, its direct
effect on pulmonary vasculature and right ventricular function
is debatable.27 Furthermore, drugs approved for pulmonary
arterial hypertension, including phosphodiesterase 5 inhibi-
tors and endothelin receptor antagonists, are not recom-
mended for PH-LHD.1 Small randomized controlled trials with
the phosphodiesterase 5 inhibitor sildenafil in patients with
HFpEF and distinct haemodynamic phenotypes resembling
IpcPH or CpcPH have yielded conflicting results.28,29 Addition-
ally, small non-randomized controlled trials have suggested
that sildenafil may improve haemodynamics and exercise ca-
pacity in patients with PH and HF with HFrEF30 or HFpEF and
CpcPH.31 Notably, endothelin receptor antagonists may have
potentially detrimental effects in patients with PH-LHD, asso-
ciated mostly with fluid retention.32 At present, several drugs,
including proliferation modulators (such as sotatercept) and
vasodilators (such as levosimendan), are being tested for PH-
LHD. The high rate of morbidity and mortality events and the
lack of established therapies for PH-LHD highlight the urgent
unmet medical need in patients with HF and concomitant PH.

Based on available preclinical and clinical data, AZD3427, a
long-acting mimetic of relaxin, is expected to exert both vaso-
dilatory and anti-fibrotic effects. The vasodilatory, anti-in-
flammatory, and anti-fibrotic effects of relaxin have been un-
der therapeutic investigation for many years. Preclinical
studies showed that relaxin mimetics decreased mPAP and
prevented increases in mPAP and PVR during
hypoxia-induced vasoconstriction in sheep,33,34 and inhibits
ventricular arrhythmia in rats with PH.35 Furthermore, a clin-
ical study involving 71 patients with acute HF demonstrated
that serelaxin, a relaxin analogue, significantly decreased
pulmonary pressure and resistance.24 However, the phase 3
RELAX-AHF-2 trial found no reduction in cardiovascular mor-
tality or HF worsening at 180 days following a 48-hour

serelaxin infusion, compared with placebo.23 The lack of clin-
ical benefit could result from the short duration of treatment
with the short-acting compound, which may be insufficient to
harness the long-term benefits of activated relaxin signalling.

To overcome this obstacle, AZD3427 was designed as a
long-acting relaxin mimetic enabling chronic treatment. A
preceding single ascending dose/multiple ascending dose
(SAD/MAD; NCT04630067) study indicated that AZD3427
was well tolerated, with no significant safety concerns in
healthy volunteers and patients with HF. The half-life of
AZD3427 in patients with HF was between 13 days and
14 days, and the overall pharmacokinetic profile justified
bi-weekly dosing in the current study. While the SAD/MAD
study was not designed or powered to detect significant
pharmacodynamic effects, 5 weeks of once-weekly SC treat-
ment with AZD3427 demonstrated sustained haemodynamic
effects. Specifically, groups treated with AZD3427 displayed
a trend towards increased CO, with no significant changes
in heart rate and blood pressure, and an increase in esti-
mated glomerular filtration rate.36

Re-PHIRE is the first study of a relaxin mimetic in PH-LHD.
In Re-PHIRE, we will evaluate the safety, tolerability, and po-
tential efficacy of AZD3427 versus placebo across a variety
of HF and PH phenotypes. The insights gained from this study
are expected to inform the further development of AZD3427
for the PH-LHD population, including identifying the most
suitable PH-LHD phenotypes for treatment.

Several studies suggest that up to 80% of patients with HF
may exhibit elevated mPAP,3–7 however, only a small propor-
tion of patients undergo RHC, the gold standard for diagnos-
ing PH-LHD. Notably, several studies are exploring echocar-
diographic parameters for diagnosing PH and predicting
cardiovascular outcomes in this patient group. In our study,
we are employing a stepwise approach for establishing diag-
nosis of PH-LHD and fulfilling inclusion criteria during screen-
ing. Initially (at V1), patients are screened with echocardiog-
raphy, and only those who meet the echocardiographic
criteria of intermediate or high probability of PH as per the
2022 ESC/ERS guidelines,1 proceed to RHC (V2). This ap-
proach is intended to minimize unnecessary RHC procedures
and screening failures during RHC. Additionally, detailed
echocardiographic phenotyping of the right and left ventri-
cles, along with haemodynamic data from RHC, is being used
for an exploratory analysis of the predictive value of echocar-
diography in PH-LHD diagnosis.

Selecting a surrogate outcome for phase 2 studies poses a
significant challenge because no single surrogate endpoint is
universally considered to be a reliable predictor of cardiovas-
cular outcomes in HF populations. Therefore, a multidomain
approach to decision-making concerning further drug devel-
opment is often employed.

In this study, we designated the primary endpoint as the
change in PVR following 24 weeks of treatment. However, it
is important to stress that the secondary endpoints of this
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study, such as changes in mPAP, PAWP, systemic vascular re-
sistance, 6MWD, biomarkers such as NT-proBNP, and KCCQ
score, are also important from a drug development perspec-
tive. It may be expected that patients with IpcPH will not
show meaningful reduction in PVR. Therefore, pre-specified
subgroup analyses of participants with IpcPH and CpcPH, as
well as the distinct HF phenotypes, are being planned.

Ample evidence suggests that PVR and mPAP are strongly
correlated with cardiovascular risk and outcomes.5,8–13 Given
that the current study is PVR-agnostic and will include both
IpcPH and CpcPH subgroups, relatively low baseline values
of PVR can be expected. Demonstrating a significant change
in PVR in a population with low baseline PVR could prove
challenging. Despite this, the inclusion of patients with low
PVR is important. This standpoint is supported by recent find-
ings from a large cohort, predominantly with post-capillary
PH. According to this study, PVR of 2.2 WU or higher was as-
sociated with adverse outcomes and deemed to be
abnormal.11 Furthermore, the recent 2022 ESC/ERS guide-
lines have revised the haemodynamic definition of CpcPH to
include patients with PVR higher than 2 WU. Consequently,
even in a study within the population defined as CpcPH, a rel-
atively low baseline PVR can be expected.

Considering the aforementioned limitations of PVR as a
primary endpoint, mPAP might be a more appropriate choice
for the primary endpoint in the present study. However, dem-
onstrating a significant change in mPAP could also pose chal-
lenges. For instance, a decrease in mPAP may occur when RV
function deteriorates, which would not be a desired effect.
Moreover, a decrease in PVR might coincide with an increase
in CO, resulting in no significant change in mPAP, as was the
case in the LEPTH study.37 This consideration is particularly
important given that the phase 1 study found AZD3427 to in-
crease stroke volume and CO.36

The Re-PHIRE study will also evaluate the effect of AZD3427
on 6MWD and the KCCQ score, both of which are frequently
used in clinical trials, guide further drug development, and
sometimes serve as registrational endpoints. However, it
needs to be stressed that there is ongoing debate regarding
the reproducibility of both the 6MWD and the KCCQ across
various HF subpopulations, as well as themagnitude of change
in 6MWD or KCCQ scores that should be considered a clinically
meaningful improvement. Finally, a broad panel of biomarkers
will be tested in this study to gain a better understanding of
the mechanism of action of AZD3427, specifically focusing on
the expected anti-inflammatory and anti-fibrotic effects that
should become evident after 6 months of treatment.

Conclusions

The Re-PHIRE study is expected to answer the question of
whether AZD3427 can improve haemodynamic parameters

known to be associated with mortality in patients with PH-
LHD. The study design and patient selection provide a unique
opportunity to capture the potential effectiveness of
AZD3427 in different areas (i.e., systemic/pulmonary circula-
tion, left/right heart). In this sense, insights gained from the
Re-PHIRE study are expected to inform the further develop-
ment of AZD3427 in this patient population, including identi-
fying the phenotypes that may be most responsive to the
treatment.
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