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INTRODUCTION

Vericiguat, a novel soluble guanylate cyclase (sGC) stim-
ulator, is approved for the treatment of heart failure (HF) 
with reduced ejection fraction (HFrEF).1 HF is a disease 
that  affects  ~64  million  people  worldwide,  resulting  in 

HF  hospitalizations  totaling  over  35  million  between 
2010  and  2017  in  the  United  States  alone.2,3  HF  is  most 
prevalent in those over 65 years of age, and, as the popu-
lation ages, its prevalence is expected to increase by 46% 
from 2012  to 2030.4 Approximately 25% of patients with 
HF die within 1 year of admission to the hospital and the 
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Abstract
Vericiguat, a novel soluble guanylate cyclase (sGC) stimulator, is approved for the 
treatment of heart failure (HF) with reduced ejection fraction (HFrEF). Decreased 
nitric  oxide  (NO)  availability,  sGC  desensitization  to  NO,  sGC  deficiency,  and 
reduced  cyclic  guanosine  monophosphate  (cGMP)  signaling  are  potential  con-
tributing factors for HF disease progression. Vericiguat works via stimulation of 
sGC in the critical NO-sGC-cGMP pathway. Vericiguat is primarily metabolized 
by glucuronidation via uridine diphosphate-glucuronosyltransferase (UGT) iso-
forms UGT1A1 and UGT1A9. Urinary excretion and renal clearance of vericiguat 
are low. No intrinsic factor had a clinically relevant effect on vericiguat exposure. 
Vericiguat  has  low  drug–drug  interaction  potential  with  no  clinically  relevant 
pharmacokinetic  or  pharmacodynamic  interactions  observed  with  warfarin, 
digoxin,  aspirin, or  sacubitril/valsartan. The global phase  III  study VICTORIA 
included patients with HFrEF who had a recent HF hospitalization or intrave-
nous diuretic treatment for HF. Treatment with vericiguat on top of standard of 
care resulted  in a 10% relative reduction  in  the primary composite outcome of 
death from cardiovascular causes or first hospitalization for HF. Vericiguat was 
well-tolerated with low incidence of symptomatic hypotension and syncope com-
pared to placebo. Given its positive benefit–risk profile, vericiguat is an important 
option for high-risk patients with HFrEF who are already on guideline-directed 
medical therapy and had recent worsening of HF. Future efforts to develop ad-
ditional effective therapies are needed to further reduce morbidity and mortality 
in patients with HF.
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majority  die  within  the  following  5 years.5  Furthermore, 
the total direct and indirect medical cost of patients with 
HF was estimated to be $30.7 billion in 2012 in the United 
States and, with increased prevalence, this is projected to 
increase to $69.8 billion by 2030.6 Therefore, there is a sig-
nificant unmet need to develop new medications to treat 
HF. At least 50% of all patients with HF have HFrEF and 
hence vericiguat, currently approved for treatment of pa-
tients with HFrEF, provides an important new tool to al-
leviate the burden of HF.7 In this review, we describe the 
regulatory journey, mechanism of action, and clinical data 
of  vericiguat  including  efficacy,  safety,  pharmacokinetic 
(PK), and pharmacodynamic (PD) data.

Regulatory Approval

For nearly a decade, Merck (Rahway, NJ) and Bayer AG 
(Wuppertal,  Germany)  have  collaborated  to  co-develop 
vericiguat.  Following  the  completion  of  the  phase  III 
study,  Vericiguat  Global  Study  in  Patients  With  Heart 
Failure  With  Reduced  Ejection  Fraction  (VICTORIA),  a 
New Drug Application was submitted to the US Food and 
Drug  Administration  (FDA)  in  May  2020.  After  a  com-
prehensive priority  review of  its benefit–risk profile,  the 
FDA approved vericiguat  in January 2021 for once-daily 
oral  administration  to  reduce  the  risk  of  cardiovascular 
death and HF hospitalization following either hospitaliza-
tion for HF, or the need for outpatient intravenous (i.v.) 
diuretics in adults with symptomatic HF and ejection frac-
tion (EF) less than 45%.1 Marketing authorization applica-
tions were submitted to the European Medicines Agency 
(EMA)  and  the  Pharmaceuticals  and  Medical  Devices 
Agency (PMDA) in May 2020 and June 2020, respectively, 
and  these  were  followed  by  approvals  in  July  2021  and 
June 2021, respectively. As of June 5, 2023, vericiguat has 
been approved in ~75 countries/regions around the world, 
including  the  United  States,  Europe,  Japan,  Australia, 
Switzerland,  India,  China,  Tanzania,  Saudi  Arabia,  and 
Canada.  Across  the  globe,  the  prescribing  information 
for vericiguat is generally similar, with some variation in 
terms of  the indication, dosage and administration, con-
tra-indications, and warnings and precautions (Table 1). 
A case in point is the selection of the marketed dosing reg-
imen for vericiguat. All regulatory agencies were aligned 
with the overall dose selection for vericiguat which con-
sists of a starting dose of 2.5 mg followed by dose doublings 
approximately  every  2 weeks  as  tolerated  to  achieve  the 
targeted therapeutic dose of 10 mg. Although the overall 
dosing regimen (starting dose, titration, and target dose) 
is the same across the globe, there is a slight difference in 
dosage and administration instructions in terms of when 
to initiate vericiguat treatment and in the implementation 

of down-titration or treatment interruption, as evident in 
the FDA, the EMA, and the PMDA labels (Table 1).

Mechanism of Action

In  HF  there  is  an  inability  of  the  heart  muscle  to  pump 
enough blood and oxygen to meet the body's metabolic de-
mands. One approach  to  categorizing patients with HF  is 
according to their EF, which is a measurement of the per-
centage  of  the  left  ventricle's  volume  that  is  pumped  out 
with each contraction. Patients with HF and EF less than or 
equal to 40%, 41%–49%, or greater than or equal to 50% are 
designated as reduced EF (HFrEF), mildly reduced (referred 
to as mid-range), or preserved EF (HFpEF), respectively.8

Vericiguat  is  approved  for  the  treatment  of  patients 
with HFrEF and works via stimulation of sGC in the nitric 
oxide (NO)-sGC-cyclic guanosine monophosphate (cGMP) 
pathway.1,9  In  this  pathway,  NO  binds  to  and  stimulates 
the heme-containing moiety of the sGC enzyme and cata-
lyzes the conversion of guanosine triphosphate to generate 

Clinical and Translational Card for Vericiguat

• Mechanism of action: sGC stimulator.
•  Indication(s): In the US, vericiguat is indicated 

for  the  treatment  of  adults  with  symptomatic 
chronic  HF  and  EF  less  than  45%  following  a 
hospitalization for HF or need for outpatient IV 
diuretics.

•  Dosage and administration:  A  starting  dose 
of 2.5 mg is administered orally once daily with 
food.  The  dose  is  then  doubled  approximately 
every  2  weeks  to  reach  the  target  maintenance 
dose of 10 mg once daily with food, as tolerated 
by the patient.

•  Major metabolic pathway: Vericiguat primar-
ily undergoes glucuronidation by UGT1A9 and to 
a lesser extent by UGT1A1. CYP-mediated metab-
olism is a minor clearance pathway (<5%).

•  Key PK characteristics:  The  time  to  maxi-
mum  concentration  of  vericiguat  is  approxi-
mately  4  hours  when  taken  with  food;  the 
half-life is 30 hours in patients with HFrEF. The 
peak serum concentrations (Cmax) and % coef-
ficient of variation (CV) for vericiguat 2.5 mg,  
5 mg, and 10 mg are 120 μg/L (29%), 201 μg/L 
(29%),  and  350  μg/L  (29%),  respectively.  The 
areas under the curve (AUC) and % CV for veri-
ciguat 2.5 mg, 5 mg, and 10 mg are 2300 μg×h/L  
(33.9%), 3850 μg×h/L (33.9%), and 6680 μg×h/L 
(33.9%), respectively.
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cGMP.10 The cGMP acts a second messenger whose signaling 
is essential to maintaining normal vascular tone and cardiac 
contractility.10 Decreased NO availability,  sGC desensitiza-
tion to NO, sGC deficiency, and reduced cGMP signaling are 
potential contributing factors for HF disease progression.11 
Vericiguat  directly  stimulates  sGC  independent  of  NO  in-
volvement (Figure 1).11 It also sensitizes sGC to NO by sta-
bilizing the nitrosyl-heme complex.10 Vericiguat restores the 
signaling of the diminished NO-sGC-cGMP pathway, even 
under conditions of low NO availability and oxidative stress, 
leading  to  improvements  in  cardiovascular  functions.10 
Targeting  NO-sGC-cGMP  signaling  with  organic  nitrates 
(i.e.,  NO  donors),  which  directly  stimulate  sGC,  has  been 
used to treat HF for many years. Unfortunately, nitrate use 
is associated with side effects including headache, dizziness, 
and hypotension. More importantly, development of toler-
ance to nitrates is common, limiting the beneficial effects of 
this therapy with long-term use.10 Other drugs targeting this 
pathway  include  phosphodiesterase  type  5  (PDE5)  inhibi-
tors, which limit the degradation of cGMP but require the 
availability of NO, which is decreased in patients with HF.10 
PDE5 inhibitors are not recommended for the treatment of 
HF.10

Other HF pharmacotherapies work on molecular path-
ways that are distinct from vericiguat. These therapies in-
clude  drugs  that  target  the  renin-angiotensin-aldosterone 
system,  including  angiotensin-converting  enzyme  inhib-
itors  (ACEIs),  angiotensin  receptor  blockers,  angiotensin 
receptor-neprilysin  inhibitors  (ARNIs;  such  as  sacubitril/

valsartan),  and  mineralocorticoid  receptor  antagonists 
(MRAs),  as  well  as  sodium-glucose  cotransporter  type  2 
(SGLT-2)  inhibitors,  beta-blockers,  and  diuretics.  Several 
of  these  therapies  were  developed  to  counteract  adaptive 
neurohumoral pathways that are dysregulated in response 
to  HF.  In  contrast,  vericiguat  restores  a  deficient  path-
way  that  is  required  to  maintain  normal  cardiovascular 
functioning.10

In practice, ACEIs, ARNIs, beta-blockers, MRAs, and 
the  SGLT-2  inhibitors  dapagliflozin  and  empagliflozin 
are  considered  first-line  treatment  options  for  HFrEF.8 
Vericiguat may be added  to  treat  those who continue  to 
worsen while on the standard of care.8 Unlike some drugs 
currently considered as standard of care, vericiguat can be 
administered once daily, does not require laboratory test-
ing for dose adjustment, and does not increase the risk of 
electrolyte imbalance or worsen renal function in the set-
ting  of  hypovolemia.  Furthermore,  vericiguat  effectively 
engages  the  NO-sGC  pathway  with  minimal  impact  to 
blood pressure and without the development of tolerance 
seen with nitrates.12

Pharmacokinetic/Pharmacodynamic 
characteristics

PK and PD properties of vericiguat have been character-
ized in 29 phase I, three phase II, and one phase III study 
with additional studies ongoing (Figure 2).

F I G U R E  1  Mechanism of action of vericiguat. In heart failure (orange), oxidative stress and inflammation contribute to endothelial 
dysfunction in part through decreases in eNOS resulting in decreased NO availability. This decrease in NO leads to decreases in sGC 
activity and cGMP production. cGMP deficiency leads to myocardial and vascular dysfunction. Treatment with vericiguat (green) both 
increases the sensitivity of sGC to activation by NO and directly stimulates sGC activity, ameliorating the deficiency in cGMP, thereby 
improving cardiovascular functions. From Armstrong PW et al.11 Copyright © 2018, with permission from Elsevier. cGMP, cyclic guanylate 
monophosphate; eNOS, endothelial nitric oxide synthase; GTP, guanosine-5′-triphosphate; NO, nitric oxide; sGC, soluble guanylate cyclase.
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Pharmacokinetics

Following oral administration of tablets, vericiguat is rap-
idly absorbed, with a time to reach maximum plasma con-
centration  that  ranges  from  about  1 h  (fasted  condition) 
to  about  4 h  (fed  condition),  and  demonstrates  slightly 
less  than  linear PK, with an approximate 30-h half-life.1 
Administration  of  vericiguat  with  food  reduces  PK  vari-
ability and  increases exposure; patients are  therefore  in-
structed  to  take vericiguat with  food.1 When  taken with 
food,  the  absolute  bioavailability  of  vericiguat  is  93%.1 
Vericiguat  primarily  undergoes  glucuronidation  by 
UGT1A9 and, to a lesser extent, by UGT1A1 to form an in-
active N-glucuronide metabolite. Cytochrome P-mediated 
metabolism  is  a  minor  clearance  pathway  (<5%)  of 
vericiguat.1

In  addition  to  intensive  PK  data  in  clinical  phar-
macology  studies,  sparse  PK  data  were  collected  in 
the  phase  II  trial  SOCRATES-REDUCED  (Soluble 
Guanylate  Cyclase  Stimulator  in  Heart  Failure  Study) 
and  the  phase  III  trial  VICTORIA.13,14  PK  data  from 
these  two  studies  were  used  to  develop  a  population 
PK model to characterize vericiguat PK in patients with 
HFrEF.14  Results  from  phase  I  studies  along  with  this 
integrated phase II/III population PK model were con-
sidered  in  assessing  the  impact  of  intrinsic  factors  on 
vericiguat PK in patients with HFrEF. The magnitudes 
of effects of intrinsic factors, such as age, body weight, 
or  race/ethnicity,  on  vericiguat  exposure  are  not  clini-
cally  relevant.  The  impacts  of  mild-to-moderate  renal 
or  hepatic  impairment  on  vericiguat  exposure  are  also 
not  clinically  meaningful  and  do  not  necessitate  dose 
adjustment.1 Vericiguat has not been studied in patients 
with severe renal or hepatic impairment.

Pharmacodynamics

During the clinical development of vericiguat, N-terminal 
pro-B-type natriuretic peptide (NT-proBNP) was used as 
a biomarker of efficacy since its level has been shown to 
be predictive of clinical outcome in HF.15 Dose- and expo-
sure-dependent  decreases  in  NT-proBNP  were  observed 
in the SOCRATES-REDUCED trial.13,16

Consistent  with  its  mechanism  of  action  as  an  sGC 
stimulator,  vericiguat  exhibits  PD  effects  in  the  vascula-
ture  leading  to  small  hemodynamic  changes. The  mean 
reduction  in  systolic  blood  pressure  was  ~1  to  2 mmHg 
greater in patients who received vericiguat compared with 
placebo.1 Correlation between vericiguat plasma concen-
trations and mild hemodynamic effects on blood pressure 
in patients with HFrEF was evident after the first dose of 
vericiguat, a relationship that was no longer present upon 
repeated  dosing.  Therefore,  a  titration  regimen  (starting 
dose of 2.5 mg and target dose of 10 mg) was implemented 
in VICTORIA.11 Vericiguat showed no proarrhythmic po-
tential in a dedicated phase Ib QTc study in patients with 
chronic coronary syndrome.9

Drug–drug interactions

Vericiguat  has  low  potential  for  drug–drug  interac-
tion  mediated  by  cytochrome  enzymes  or  transporters. 
Concomitant  use  of  acid-reducing  agents  also  does  not 
meaningfully  impact  vericiguat  PK.  Vericiguat  does  not 
interact  with  warfarin,  digoxin,  aspirin,  or  sacubitril/
valsartan  PK  and  PD.1  In  addition,  concomitant  admin-
istration  of  vericiguat  with  nitroglycerin  (a  short-acting 
nitrate) is well-tolerated in patients with HF.17 Although 

F I G U R E  2  Key clinical trials 
of vericiguat throughout phases 
of development. HF, heart failure; 
HFpEF, heart failure with preserved 
ejection fraction; HFrEF, heart 
failure with reduced ejection 
fraction; PD, pharmacodynamics; PK, 
pharmacokinetics. aA study to assess 
vericiguat as victim of PK drug–drug 
interactions. bA study to assess vericiguat 
as perpetrator of PK drug–drug 
interactions.

Biopharmaceutic and special 
population studies
• Food effect study
• Renal impairment study
• Hepatic impairment study

QTc study

Phase I Studies

Drug-drug interaction studies
• Acid reducing agentsa (PK)
• Ketoconazolea (PK)
• Aspirina (PK and PD)
• Mefencamic acida (PK)
• Midazolamb (PK)
• Rifampicinb (PK)
• Digoxina,b (PK and PD)
• Warfarina,b (PK and PD)
• Nitroglycerin (PD)
• Isosorbide mononitrate (PD)
• Sildenafila,b (PK and PD)
• Sacubitril/valsartana,b (PK and PD)

SOCRATES-REDUCED
(HFrEF)

SOCRATES-PRESERVED
(HFpEF)

VITALITY
(HFpEF with higher target dose)

Phase II Studies

VICTORIA
(Pivotal study in patients 
with worsening HFrEF)

VICTOR
(Ongoing pivotal study in 
patients with HFrEF who 
have not had a recent 
worsening HF event)

VALOR
(Pediatric study in patients 
with dilated cardiomyopathy)

Phase III Studies
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no  PK  interaction  is  observed  between  vericiguat  and 
sildenafil  or  isosorbide  mononitrate,  there  is  limited  ex-
perience with their concomitant use in patients with HF.9 
The  current  FDA  label  for  vericiguat  does  not  exclude 
concomitant use of nitrates, but recommends against con-
current use of a PDE5 inhibitor.1

Key clinical trials

After  robust  evaluation  in  phase  I  studies,  vericiguat 
was studied in patients with HF in two phase II studies: 
SOCRATES-REDUCED and SCORATES-PRESERVED. In 
the dose-ranging phase II trial SOCRATES-PRESERVED, 
vericiguat did not improve NT-proBNP nor left atrial vol-
ume  at  12 weeks  compared  with  placebo,  but  there  was 
an  association  with  improvements  in  quality  of  life  for 
patients with HFpEF as measured by changes from base-
line  in  the  Kansas  City  Cardiomyopathy  Questionnaire 
(KCCQ) score.18 However, the phase IIb VITALITY trial 
failed to confirm this improvement in KCCQ score; based 
on the results of this trial, vericiguat has not been devel-
oped further for the treatment of patients with HFpEF.19

SOCRATES-REDUCED  was  a  phase  II  dose-ranging 
study conducted in patients with HFrEF with worsening 
HF.16  Although  vericiguat  did  not  demonstrate  a  statis-
tically  significant  reduction  in  NT-proBNP  levels  in  the 
pooled  dose  arms  compared  to  placebo,  an  exploratory 
secondary analysis did show that vericiguat decreased NT-
proBNP levels  in a dose-dependent manner, with higher 
doses leading to greater reductions. Based on these data, 
vericiguat  was  subsequently  evaluated  in  the  phase  III 
VICTORIA trial  in patients with HFrEF with worsening 
HF.11  Dose  titration  was  used,  with  patients  starting  at 
2.5 mg daily, doubling their dose to 5 mg daily as tolerated 
(based on symptoms and blood pressure measurements), 
and doubling again after an additional 2 weeks to the tar-
get dose of 10 mg daily.

The VICTORIA trial enrolled patients who had either 
been hospitalized for HF in the prior 6 months or required 
treatment  with  i.v.  diuretics  during  the  prior  3 months. 
The rationale for this approach was a desire to study pa-
tients  with  worsening  HF  who  have  a  very  high  risk  of 
a  recurrent  HF  event  and  therefore  present  the  greatest 
unmet need. Additional criteria  for enrollment  included 
an  EF  of  less  than  45%;  a  New  York  Heart  Association 
(NYHA)  functional  class  II-IV;  brain  natriuretic  peptide 
(BNP) greater than or equal to 300 pg/mL or NT-proBNP 
levels  greater  than  or  equal  to  1000 pg/mL  in  patients 
without  established  atrial  fibrillation  or;  BNP  greater 
than or equal  to 500 pg/mL or NT-proBNP levels greater 
than or equal to 1600 pg/mL in patients with established 
atrial  fibrillation; and an estimated glomerular  filtration 

rate  greater  than  or  equal  to  15 mL/min/1.73 m2.20  As  a 
result,  the 5050 patients enrolled  in  the VICTORIA trial 
generally  had  a  higher  level  of  acuity  compared  to  pa-
tients  enrolled  in  other  recently  conducted  pivotal  trials 
in  HF  including  PARADIGM-HF  (sacubitril/valsartan), 
DAPA-HF,  and  EMPEROR-Reduced  (SGLT2  inhibitor 
therapies).12 Importantly, a high proportion of VICTORIA 
participants received optimal standard of care  treatment 
with so-called triple therapy (ACEI or ARNI, beta-blocker, 
and MRA inhibitor).

In  this  high-risk  population,  treatment  with  vericig-
uat on top of standard of care resulted in a 10% relative 
reduction  (Figure 3)  compared  to placebo  in  the  risk of 
the primary outcome of a composite of death from cardio-
vascular causes or first hospitalization for HF after a me-
dian treatment period of 10.8 months.20 This 10% relative 
reduction corresponded to an absolute risk reduction of 
4.2%, which translates to an annualized number needed 
to  treat of 24 patients  to prevent one primary end point 
event. Significant reductions in total hospitalizations due 
to  HF  and  the  risk  of  the  composite  of  hospitalization 
due  to  HF  or  all-cause  death  were  also  observed.  A  7% 
relative reduction in the risk of cardiovascular death was 
seen but  this  result was not  statistically  significant. The 

F I G U R E  3  Estimates of the cumulative incidence of the 
primary outcome of the VICTORIA study. The primary outcome in 
VICTORIA was a composite of death from cardiovascular causes 
or first hospitalization for heart failure. The inset is the same 
data plotted on an enlarged y-axis. From Armstrong PW et al.20 
Copyright © 2020 Massachusetts Medical Society, with permission 
from Massachusetts Medical Society. CI, confidence interval.
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lower  risk  reduction  for  cardiovascular  death  compared 
to that seen for the primary end point may have reflected 
the relatively short treatment period, which was a conse-
quence of the higher-than-expected primary event rate in 
this event-driven trial. There was general consistency in 
the  primary  end  point  results  across  subgroups,  includ-
ing sex, race, geographic region, index event, use of sacu-
bitril-valsartan, NYHA class, and EF. Heterogeneity was 
seen in the prespecified subgroup of baseline NT-proBNP 
by quartile;  those  in  the highest quartile  (>5314 pg/mL) 
did not appear to benefit from treatment with vericiguat. 
A subsequent post hoc analysis of the impact of baseline 
NT-proBNP  level  analyzed  along  the  continuum  of  NT-
proBNP level revealed a treatment benefit for the primary 
composite  end  point  and  cardiovascular  death  up  to  a 
level of 8000 pg/mL.21

In VICTORIA, the prespecified adverse events of clin-
ical interest were symptomatic hypotension and syncope. 
The incidences of these events were similarly low in the 
vericiguat and the placebo arms, with symptomatic hypo-
tension occurring in 9.1% of the participants treated with 
vericiguat  versus  7.9%  of  the  participants  treated  with 
placebo  (p = 0.12);  syncope  occurred  in  4.0%  of  the  par-
ticipants on vericiguat versus 3.5% of the participants on 
placebo (p = 0.30). Treatment with vericiguat was well-tol-
erated  with  90.3%  of  patients  reaching  the  10 mg  target 
dose after ~12 months (89.2% in the vericiguat group and 
91.4%  in  the  placebo  group).  Additional  post  hoc  analy-
sis  of  VICTORIA  examined  hypotension  in  vulnerable 
subpopulations, such as older patients (>75 years of age), 
those  with  lower  baseline  systolic  blood  pressure  (100–
110 mmHg), or those concurrently taking other vasoactive 
medications. These analyses showed no significant differ-
ences  between  vericiguat  and  placebo  within  these  sub-
groups.22 Taken together, these results suggest vericiguat 
is safe and well-tolerated in a broad population of patients 
with HFrEF.

The phase III study VICTOR (VerICiguaT in adults with 
chrOnic heart failure and Reduced EF, NCT05093933), a 
pivotal trial enrolling patients with chronic HF and an EF 
less than or equal to 40% without recent hospitalization or 
in need of outpatient i.v. diuretic treatment, is ongoing.23 
The goal of this study is to evaluate the benefit of vericig-
uat  in  patients  with  HFrEF  who  have  not  had  a  recent 
worsening HF event and whose disease is therefore more 
stable  than  that  of  patients  enrolled  in  the  VICTORIA 
study.23

In  addition,  the  phase  II/III  VALOR  study  has  been 
initiated  in  pediatric  participants  with  dilated  cardio-
myopathy  (NCT05714085).24  This  study  will  evaluate 
the appropriate dose  in children as well as  the ability of 
vericiguat to reduce levels of NT-proBNP after 16 weeks of 

treatment in the pediatric population. Initial doses for this 
study were selected to achieve plasma levels of vericiguat 
exposure consistent with those seen in adult patients with 
HF.24

Drugs under development for the 
HFrEF indication

Over the last 20 years, there have been many additions to 
therapies available for patients with HF. These advances 
have culminated in a guideline-directed medical therapy 
(GDMT)  that  includes  four  different  classes  of  medica-
tions  that are  taken  for  the purpose of decreasing mor-
tality  and  improving  the  quality  of  life.8  In  addition  to 
these  GDMT  therapies,  vericiguat  is  now  an  option  for 
high-risk patients with HFrEF and recent worsening of 
HF.8 If results from VICTOR and VALOR are favorable, 
use of vericiguat may be extended to more stable patients 
as well as to children. In HF, the identification of novel 
mechanisms  with  a  favorable  risk–benefit  profile  has 
been challenging.25 However, persistent efforts  to  iden-
tify inroads for therapy continue as there is much room 
to  improve  the  quality  and  duration  of  life  for  patients 
with HF.

Some  of  the  therapies  currently  under  investigation 
include  those  that  modulate  pathways  known  to  affect 
HF  prognosis,  such  as  IONIS-AGT-LRx,  which  utilizes 
antisense  technology  for  targeted  inhibition  of  angio-
tensinogen  activity  (NCT04836182);  ADP418,  a  selective 
β3-adrenergic  receptor  inhibitor  being  evaluated  in  a 
phase  II  study  (NCT05139615);  or  finerenone,  a  nonste-
roidal  MRA,  currently  in  phase  III  (EudraCT  Number: 
2020-000306-29).  In  addition,  novel  cell-based  therapies 
providing  stem  cells  to  aid  in  the  repair  and  restoration 
of cardiac tissue are being explored.26 Thus, efforts to de-
velop novel and more effective therapies continue despite 
the challenges.

CONCLUSION

Vericiguat,  a  novel  oral  sGC  simulator,  is  an  option  for 
high-risk patients with HFrEF already on GDMT with re-
cent worsening of HF. Despite available  therapies,  there 
remains  a  significant  unmet  need.  Future  efforts  to  de-
velop additional effective therapies targeting novel mech-
anisms are expected to result in improved patient care and 
reduced morbidity/mortality in patients with HF.
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