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OBJECTIVES

• Pharmacologic therapy in heart 
failure

• Initiation and transitions of 
therapies

• Inpatient and outpatient 
considerations

• Special Populations 





STAGE A

STAGE B, NYHA I

STAGE C, NYHA II/IIIA

STAGE D, NYHA IIIB/IV
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HFrEF
EF < 40%
STAGE B
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From 2022
Guidelines
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HFrEF
STAGE C

No optimal sequence or titration rate

Individual approach

As early as possible, as rapidly as possible

Medication Starting dose Target dose (Trial dose)

Carvedilol 3.125 mg BID 25mg BID; < 85 kg (37 QD)

50mg BID; > 85kg

Metoprolol Succinate 12.5-25 mg daily 200 mg daily (159QD)

Bisoprolol 1.25 mg daily 10 mg daily (8.6QD)

Sacubitril/Valsartan 24/26 – 49/51 mg BID 97/103 mg BID (375QD)

Lisinopril 2.5-5 mg daily 20-40 mg daily (35QD)

Enalapril 2.5 mg BID 10-20 mg BID (16.6 QD)

Losartan 25-50 mg daily 150 mg daily (129 QD)

Valsartan 40 mg BID 160 mg BID (254 QD)

Spironolactone 12.5 – 25 mg daily 25-50 mg daily (26QD)

Dapagliflozin/Empagliflozin 10 mg daily 10 mg daily (10QD)

Ivabridine 2.5-5 mg BID 7.5 mg BID (6.5 BID)

Hydralazine 25 mg TID 75 mg TID

Isosoribide dinitrate 20 mg TID 40 mg TID

Bidil (isosorbide/hydralazine) 20/37.5 mg 1 tab TID 2 tabs TID

Vericiguat 2.5 daily 10 mg daily



HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

Beta Blockers

• Initiate when compensated

• Start at low doses 

• Warn about initial symptom worsening 

In-hospital Initiation Continue vs Withdrawal Switching beta blockers

IMPACT-HF – safe to start carvedilol 
prior to discharge

OPTIMIZE-HF registry – lower 
mortality if discharged on beta 
blocker at 60 and 90 days

OPTIMIZE-HF registry 
- continuation associated with 
lower risk of post discharge death 
and rehospitalizations

No data 

Bisoprolol – most B1 selective
Carvedilol – Least selective, 
                             α1 antagonist



HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

ARNI/ACEi/ARB
• Angioedema contraindication to ARNI whether 

ACEi related or not

• Stop ACEi 36 hours prior to initiation of ARNI (or 
vice versa)

• Do not use in pregnancy

• ARNI may initially raise level of BNP (not pro-BNP)

Bisprolol – most B1 selective
Carvediolol – Least selective, 
                             α1 antagonist

In-hospital Initiation Continue vs Withdrawal Switching

GWTG-HF registry
Medicare Registry
-  lower readmissions  
-  lower mortality 

Medicare Registry (AHF and AKI)
- 54% received ACEi/ARB at discharge and had 
lower 30-day all cause readmissions and 
mortality

OPTIMIZE-HF registry 
- higher discontinuation rate than 
beta blockers

GWTG-HF Registry
- continuation of ACEi/ARB 
associated with lower 30-day and 
90-day and 1-year mortality 

PARADIGM-HF
- subgroup: having recent 
hospitalization just as likely benefit

PIONEER
- ARNI reduces NT-ProBNP more 
than enalapril 
- Safe



HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

ARNI/ACEi/ARB
• Angioedema contraindication to ARNI whether ACEi related or 

not

• Stop ACEi 36 hours prior to initiation of ARNI (or vice versa)

• Do not use in pregnancy

• ARNI may initially raise level of BNP (not pro-BNP)

Trial Notes Primary Endpoint Results

PARADIGM HF EF < 40% (changed from <35%)
Versus Enalapril

CV mortality or HF 
hospitalization

Absolute 4.7% reduction
NNT 21
More hypotension

PIONEER HF Acute decompensated HF
Versus Enalapril

Reduction in NT-proBNP NT-proBNP reduced more in treatment group
May be reduced hospitalization rates
No worsening renal failure, hyperK, hypotension, angioedema

PARADISE HF Post Acute MI
Versus ramipril

CV death or first HF 
hospitalization or 
outpatient HF 

Non-significant primary outcome
Reduced composite of HF hospitalizations, outpatient HF, and CV death
More Hypotension

PROVE HF HFrEF/ exploratory Change in NTproBNP 
correlation with remodeling

Reduced biomarker
Increased EF over 12 months, reduced LVEDVI

LIFE STUDY NYHA Class IV HF
Versus valsartan

NT proBNP levels No difference in primary outcome
More hyperkalemia

PARAGON HF LV EF > 45%
Versus valsartan

HF hospitalizatons + death Primary outcome not significant
More hypotension 

PARAGLIDE HF LV EF > 40%
Versus valsartan

NT pro BNP Significant lower biomarker in treatment group
More hypotension 

PROVE-HF trial 
After 12 months of therapy with sacubitril/valsartan, the median LV EF increased from 28.2% to 
37.8% (difference: 9.4%; 95% CI:8.8%-9.9%;P<0.001)

44% of those eligible for Mitral Valve Clip, no longer qualified after treatment with 
sacubitril/valsartan

De novo ARNI approach is now preferred
ACEi and ARB if ARNI contraindicated, not tolerated, or not affordable
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No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

MRA

• Monitor Potassium 

• Spironolactone vs eplerenone

In-hospital Initiation Continue vs Withdrawal 

No consistent HF data about 
inpatient initiation 

If discharged with MRA: 8% 
discontinuation rate at 1 year

If discharged without MRA: 13% of 
eligible patients start it outpatient

MRA AT DISCHARGE IS 
ASSOCIATED WITH HIGHER RATES 

OF POST-DISCHARGE USE



HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

SGLT2-Inhibitors

• Consider cost

• Consider Diabetic status and A1C level

• Caution with history of ketoacidosis

In-hospital Initiation Continue vs Withdrawal 

EMPULSE TRIAL: improved 90-day 
outcomes

Retrospective studies support 
inpatient intiation of dapagliflozin 
improving readmission rates



HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

Emperor Reduced Trial

Empagliflozin

1˚ Outcome: composite of HF 
or CV death
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No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

DAPA HF

Dapagliflozin

1˚ Outcome: composite 
of HF or CV death



HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible

SGLT2-Inhibitors

• Consider cost

• Consider Diabetic status and A1C level

• Caution with history of ketoacidosis

Mycotic Infections Urinary Tract Infections

Treat with antifungal

Discontinue if recurrent or severe

Discuss personal hygiene and 
possible treatment upfront

ADA & KD Improving global 
outcomes (KDGIO) Guidelines:
“most genital mycotic infections are easily 
treated and do not require cessation of SGLT2 
inhibitor”

Treat with antibacterial

For mild UTI – continue the SLGT2i

For severe or complicated UTI – 
pause SGLT2i

UTI Risk
  unclear if increased/ controversial
  more data is needed 



STRONG-HF Lancet 2022

• 87 hospitals, 14 countries

• Rapid Up-Titration by 2 weeks post 
hospitalization

• Decrease in composite of all-cause death 
and HF readmissions

• Increased hypotension, hyperkalemia.  

• No change in serious adverse events

HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible



QUADRUPLE THERAPY 
PROJECTED BENEFIT



QUADRUPLE THERAPY 
PROJECTED BENEFIT



PATIENTS HOSPITALIZED WITH ACUTE HF



WHEN TO INITIATE ADDITIONAL THERAPIES
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HYDRALAZINE-ISOSOBIDE

STUDY N Intervention Key Points

V-HeFT 
Trial 
1986

VA study

642 
patient
s

ISDN/hydralazine vs prazosin 
vs placebo

Symptomatic compensated 
CHF

At 2.3 years – there was no different in mortality between the 
three groups

Some trend toward ISDN/hydralazine vs placebo

Post-hoc subgroub analysis suggested survival in AA 
population

V-HEFT 
Trial II
1991

VA study

804 
men

ISDN/hydralazine vs enalapril

NYHA Class II and III

EF < 45%

Enalapril group with lower mortality
   18% vs 25% (NNT 14)

Better exercise performance and left ventricular function with 
ISDN/hydralazine

Subgroup analysis: significant benefit of AA

A-HEFT 
Trial
 2004

1,050

Male 
56%

Dose 40/75 TID  vs placebo

NYHA Class III-IV in self 
identified African Americans 

LV EF < 35% or LV EF < 45% 
and LVEDD > 6.5cm

40% reduction in all cause mortality in addition to standard 
therapy (ACE, BB, aldactone diuretics)

ACEi/ARB therapy 85%
BB therapy 74%
MRA 40%
Digoxin 59%

ISOSORBIDE 
DINITRATE
-Veno and arterial dilator

-NO donor

-Stimulate NO signaling in 
endothelium

HYDRALAZINE
-Arterial dilator, afterload reduction

-Antioxidant property enhances NO 
effect



VERICIGUAT
STUDY N Intervention Key Points

VICTORIA 
TRIAL
NEJM 2020

5,050 Vericiguat + standard 
GDMT vs  Placebo + GDMT

LVEF < 45%
NYHA II – IV
Elevated BNP or recently 
worsening HF

Excluded SBP < 100 
mmHg

10.8 month follow-up

Primary outcome:
CV Death or first HF hospitalization 

Vericiguat – modulation of the nitric oxide-soluble 
guanylate cyclase pathway generating cGMP 
   - directly stimulates cGMP

Baseline Characteristics:
White 64%    Asian 22%    Black 5%   Other 8%

Initial Dose 2.5 mg daily 

Double dose every 2 weeks

Target dose 10 mg daily 

Monitor blood pressure, CBC

Do not combine with other 
soluble guanylate cyclase 
stimulators 

Caution when combining PDE 
5 inhibitors or nitrates



IVABRIDINE

STUDY N Intervention Key Points

SHIFT 
TRIAL
Lancet 2010

6,558 Ivabridine + standard 
GDMT vs  Placebo + 
GDMT

LVEF ≤ 35%
NYHA II – IV
Sinus rhythm
Resting HR ≥ 70 bpm
HF hospitalization 1 yr

22.9 months follow-up

Primary outcome:
CV Death or first HF hospitalization 

Funny Current If Channel inhibitor – determines 
automaticity of pacemaker cells 
 - requires a functional sinus node to work 

5% absolute reduction in primary end point
- HF admission driven 

Benefits attenuated in patients on half doses of 
optimal beta blocker therapy

Initial Dose 5 mg BID  (2.5 mg 
BID if baseline conduction 
defects)

Target dose to resting HR of 50-
60 bpm 

Max dose 7.5 mg BID

Do not use:

- Sinoatrial node block

- 2nd or 3rd degree AV block

- Persistent Atrial 
fibrillation/flutter

- Liver Failure

- HFpEF

- Patient with angina and 
normal EF



SPECIAL POPULATIONS

Vericiguat?          

COST Considerations 
Quadruple therapy offers intermediate health care value ($73,500-$110,000/QALY)
Cost effectiveness is sensitive to ability to negotiate discounts

SENIORS TRIAL NEBIVOLOL



SPECIAL POPULATIONS

Bedhuis et al.  Evidence-Based Medical Therapy in Patients with Heart Failure With Reduced 
Ejection Fraction and CKD. Circulation. Feb 28, 2022



CONCLUSIONS
• Rapid titration of GDMT is safe with 

monitoring

• Initiate therapy prior to discharge 
as much as possible

• Consider additional therapy if 
symptoms persist

• Keep in mind special populations
• Race, age, CKD

HFrEF
STAGE C

No optimal sequence or titration rate
Individual approach

As early as possible, as rapidly as possible



QUESTIONS?

THANK YOU!
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