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Heart Failure
and GDMT



Heart Failure =

Symptoms and/or signs caused by a structural and/or
functional cardiac abnormality

l

Corroborated by at least one of
the following

A y

Elevated Objective evidence of
natriuretic peptide cardiogenic pulmonary
levels or systemic congestion

Bozkurt B, Eur ) Heart Fail . 2021:23(3):352 380



Compensatory
Mechanisms

Initial fall in left ventricular performance, increases wall stress

Y

A

TSVR (ATII), afterload,
fluid retention

Activation of RAAS and SNS
Fibrosis, apoptosis, THR, LV
hypertrophy, remodeling
myotoxicity progressive LV
dysfunction
Arrhythmias
Pump failure Symptoms
SNS: Sympathetic Nervous System, RAAS: Renin-angiotensin-aldosterone system, LV: |éft ventricle



Progression of HF

Pressure Decreased Volume

Overload Cardiac Output Overload
Neurohormonal A Neurohormonal
Activation Activation

Compensated heart failure

Decompensated heart failure

Heart Failure

TN

Ischemia < » Arrhythmias




Neurohormonal Imbalance =

Bradykinin
Prostacyclin

Vasopressin

( \ Vasodilation
Vasoconstriction Suppress sympathetic NS
Tachycardia - Suppress RAAS
Fluid retention Natriuresis/diuresis

NE: norepinephrine; AT-II: Angiotensin-II; ANP, BNP: A-type, B-type natriuretic peptide; NO: nitric oxide Rev Cardiovasc Med. 2001;2(suppl 2):52-S6.



Neurohormonal Imbalance =

Bradykinin
Prostacyclin

Vasopressin

Beta- ARNi ACEi
blocker = ARBMRA

( \ Vasodilation
Vasoconstriction Suppress sympathetic NS
Tachycardia - Suppress RAAS
Fluid retention Natriuresis/diuresis

NE: norepinephrine; AT-II: Angiotensin-II; ANP, BNP: A-type, B-type natriuretic peptide; NO: nitric oxide Rev Cardiovasc Med. 2001;2(suppl 2):52-S6.




GDMT

First-Line Quadruple Therapy

Beta-blocker RAAS Inhibitors

MRA SGLT2i



)
Mechanism of action: r . .

e Inhibits angiotensin | Angiotensinogen
converting enzyme (ACE) |

e Prevents conversion of ( Angioten
Angiotensin | to Angiotensin )
Il (AT-1l, potent *
vasoconstrictor) [

e Results = lower AT-Il levels

e \/asodilatory response AT2

e Decrease in aldosterone,

ACE Inhibitors
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Y
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Receptor

sin |
)

Angiotensin II }

[

Inactive

products

|

Aldosterone }

X = site of ACEi action



ACE Inhibitors
)

Utility in heart failure:

e Short Term:
o Decrease afterload
o Improve symptoms
o Decrease hospitalizations

e Long Term:
o Reduce LV remodeling
o Prevent hospitalizations
o Significant decrease in mortality

Disadvantages:
e Only modest effects on improving ejection fraction
e Do not fully suppress aldosterone formation
e Non-ACE methods for generating AT-II
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ACE Inhibitors

Adverse Effects:

Hyperkalemia
Renal dysfunction
o A-llis a potent efferent arteriole vasoconstrictor
Cough
Hypotension
Dizziness
Rash
Angioedema



Angiotensin Receptor Blockers =

=
[ Angiotensinogen }
|
_ _ A [ Bradykinin }
Angiotensin |
ACE
[ Angiotensin I [ Inactive }
y products
—%
AT2 AT Aldosterone }
o Receptor Receptor X = site of ARB action
VVasodilation VVasoconstriction

Tissue regeneration X = site of ACEi action



Angiotensin Receptor Blockers =

Special Considerations:
e Use if patient experiencing dry cough with ACEi
e Angioedema with ACEi (consider with caution)



Angiotensin Receptor-Neprilysin Inhibitor
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Angiotensin Receptor-Neprilysin Inhibitor
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Angiotensin Receptor-Neprilysin Inhibitor =l

=

e PARADIGM-HF trial: sacubitril/valsartan demonstrated superiority to
enalapril in reducing the risk of cardiovascular death or hospitalizations for
HFrEF R | LOE | = B

1. In patients with HFrEF and NYHA class Il to |lI
symptoms, the use of ARNi is recommended to
reduce morbidity and mortality.'-®

2. In patients with previous or current symptoms
of chronic HFrEF, the use of ACEi is beneficial
to reduce morbidity and mortality when the use
of ARNi is not feasible.®~'?

3. In patients with previous or current symptoms
of chronic HFrEF who are intolerant to ACEi
because of cough or angioedema and when the
use of ARNi is not feasible, the use of ARB is rec-
ommended to reduce morbidity and mortality.'*-'®

Heidenreich PA, et al. Circulation. 2022;145(18):e895-1032




Beta Blockers =
= —

Mechanism of action:
e Antagonize effect of catecholamines (epinephrine and norepinephrine) at
beta adrenoceptors

Utility in heart failure:
e Inhibit SNS effects on the heart
Reduces afterload and increases ejection fraction in the long term
Reduces remodeling/slows progression
Reduces hospitalization
Reduces mortality



Beta Blockers for HF

Agent

Starting dose

Target dose

Carvedilol

3.125 mg twice daily

25-50 mg twice daily

Metoprolol succinate

12.5-25 mg daily

200 mg daily

Bisoprolol

2.5 mg daily

10 mg daily




Aldosterone Antagonists =

[ Angiotensinogen ]
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\
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Aldosterone Antagonists =
= —

Utility in Heart Failure:

Adverse Effects:
e (Gynecomastia (spironolactone)
e Hirsutism (spironolactone)
e Hyperkalemia

Contraindications:
e Potassium > 5.5 mmol/L
e Severe acute or chronic kidney disease/injury



SGLT2 Inhibitors =
= —

Utility in Heart Failure:

Adverse Effects:
e Urinary tract infections
e Diabetic ketoacidosis (hold prior to being NPO)

Contraindications:
e Severe acute or chronic kidney disease/injury
e Recurrent/chronic urinary tract infections

Heidenreich PA, et al. Circulation. 2022;145(18):e895-1032



GDMT

First-Line Quadruple Therapy

) |

Add-On Therapies

Beta-blocker ACEi/ARB/ARNI

MRA SGLT2i

Hydralazine +

Nitrates Vericiguat

lvabradine GLP-1



Soluble Guanylate Cyclase
= Stimulators (Vericiguat)

Mechanism of action:

e Enhance the activity of sGC, an enzyme in the cardiopulmonary
system that relaxes smooth muscles via increasing nitric oxide
levels

Place in therapy:

e Select high-risk patients with HFrEF and recent worsening of HF
on GDMT

e May reduce HF hospitalization and cardiovascular death (Class
2b)

Contraindications:
e Pregnancy (embryo-fetal toxicity)
e (oncomitant use with PDES5 inhibitors and nitrates

Heidenreich PA, et al. Circulation. 2022;145(18):e895-1032



lvabradine =
= —

Mechanism of action:

e Sinoatrial node modulator that selectively inhibits the cardiac

pacemaker current (L)
Place in therapy:

e Symptomatic NYHA II-Ill, stable chronic HFrEF <35%, receiving
GDMT with maximally tolerated beta blocker, in sinus rhythm
with heart rates >70 BPM at rest (Class 2a)

Contraindications:

e Acute decompensated heart failure

e Sick sinus syndrome

e Severe hepatic impairment

Heidenreich PA, et al. Circulation. 2022;145(18):e895-1032



Approach to Initiation =

> @ (® Safety, tolerability, and efficacy of up-titration of guideline-
directed medical therapies for acute heart failure
(STRONG-HF): a multinational, open-label, randomised, trial

Alexandre Mebazaa, Beth Davison, Ovidiu Chioncel, Alain Cohen-Solal, Rafael Diaz, Gerasimos Filippatos, Marco Metra, Piotr Ponikowski,
Karen Sliwa, Adriaan A Voors, Christopher Edwards, Maria Novosadova, Koji Takagi, Albertino Damasceno, Hadiza Saidu, Etienne Gayat,
Peter S Pang, Jelena Celutkiene, Gad Cotter

Mebazaa A, et al. The Lancet . 2022;400(10367):1938-1952



STRONG-HF =

Objective Compare high-intensity early follow-up from acute HF hospitalization with rapid
up-titration of GDMT to target doses within 2-3 weeks of discharge to standard
post-discharge care

Design Multinational, open-label, randomized, parallel-group trial

Intervention | Randomized 1:1 to high-intensity up-titration (n=542) or usual care (n=536)

Outcomes Primary: All-cause death or heart failure readmission by day 180
Secondary: Change from baseline to day 90 in EQ-5D VAS, all-cause death by
day 180, all cause death or HF readmission by day 90

Results Primary: High-intensity versus usual care group: 15.2% versus 23.3% (p=0.0021)

Secondary: Change from baseline to day 90 in EQ-5D VAS high intensity versus
usual care: 0.88 versus 0.9 (p < 0.0001)

Mebazaa A, et al. The Lancet . 2022;400(10367):1938-1952



Proportion of patients (%)

High-intensity care group Usual care group

1 None I None

@ Less than half of a full optimal dose [ Less than half of a full optimal dose
[ Half to less than a full optimal dose [ Half to less than a full optimal dose

I Full optimal dose or more I Full optimal dose or more
ACE inhibitors, ARBs, B blockers Mineralocorticoid
or ARNJiriﬁbitors L receptor in\tagonists
1004
90- I
80
- Oral guideline-directed medical
n therapies for heart failure
prescribed, in high-intensity care

. and usual care groups by visit

Study timepoint Mebazaa A, et al. The Lancet . 2022;400(10367):1938-1952



Dose Matters =]

Carvedilol Metoprolol XL
* p<.005 vs. placebo C
** p<.0001 vs. placebo 10
8 .
o
7 OL.
6 .
2 5] o B F
B4 m
i >
> 3] i
< 5 |
1 4
0 - t }
Placebo 6.25 mg bid 12.5 mg bid 25 mg bid -5

Baseline 6 Months 12 Months

A Metoprolol XL 200 mg

Colucci W, et al. Circulation. 2007;116(1):49-56 . :;/:etOEmlo' AL 50 me
Bristow M, et al. Circulation. 1996:94(11):2807-2816 4 Placebo

Carvedilol



Estimated Percent Survival

Adherence Matters

100%
99%
98%
97%
96%
95%
94%
93%
92%
91%
90%
89%
88%
§7%
86%
85%
84%
83%
82%
§1%
80%

s 9 10 1 12 13 14 15
~=GDMT with Concurrent Medication Fills

Moaths after AVR

16

18 19 20 21 22 23

==Not on GDMT

12mo Survival

24mo Survival

GDMT with Concurrent Medication Fills

92%

86%

GDMT

1%

84%

Not on GDMT

8§9%

81%

McCullough PA, et al. Clin Cardiol. 2021;44(9):1192-1198



UVA GDMT Clinic

=

e Pharmacist led GDMT titration
clinic at Fontaine Heart and
Vascular Center

e Patient population:

o Stable, LVEF <40%
documented within the
last 6 months

e Referrals:

o Order 'SSAPPT, then
select Pharmacy, add HF
GDMT into comments

Class
Referal Type

Ref to Depanment

Status

¥ Additional Order Details

v Accept | X Cancel

Support Services Scheduling Request + Accept | X Cancel

LUEREIREES N Incoming Referral
 Consutsion
LEELELL AL TR T B L) Maternal Fetal Clinic at the Battle Bldg

Surgical Care, West Complex Digestive Health, University Hospital

Consultation

Heart and Vascular Cente

Kidney Center Clinic, West Complex Psychiatric Medicine Northridge

Psychiatric Medicine, West Complex Child and Adolescent Psychiatry Clinic vy Road

[ Nutrition/Dietitian [] Smoking Cessation [Vle IR FUUPEEY [1] Counseling

[] Psychiatric assessment [[] CARES program [] Taking Care of Kidneys Class

HF GOMT Clinic

[J Education class with NP [ Psychiatry Social Work

Normal Standing m

Expected Date: | 11/19/2024 Tomorrow 1Week 2Weeks 1Month 3 Months 6Months [ Approx
Expires 11/19/2025 1Month 2 Months 3 Months 4 Months 6 Months 18 Months



Adherence



HF Rehospitalizations =
= —

e HF is the leading cause of hospitalization in patients >65 years of age with
increasing rates of hospitalizations among young adults (ages 18-49 years)
since 2013

e Prevalence projected to increase by 46% and direct medical costs reach $53
billion by 2030

e The majority of heart failure patients (~2/3) are rehospitalized within 1 year of
discharge

o Up to 44% within 6 months

Go AS, et al. Circulation. 2014;129:e28-e292
Osenenko KM, et al. ] Manag Care Spec Pharm. 2022;157-167



(

Causes for Rehospitalization =

Disease progression

Volumetric indices

Cardiac biomarkers

Associated comorbidities

Failed social-support system

Inadequate discharge planning or follow-up
Nonadherence to lifestyle recommendations
Nonadherence to medications

Suboptimal medication management

Up to 50% of heart failure readmissions are possibly preventable!

VVinson JM, et al. ] Am Geriatr Soc. 1990;38(12):1290-5



Risk Factors for Nonadherence in
Chronic Diseases

Health system/health care provider factors
Sociodemographic factors

Patient-related psychosocial factors
Treatment-related factors
Condition-related factors



Risk Factors for Nonadherence in
Chronic Diseases

Health system/health care provider factors
Sociodemographic factors

Patient-related psychosocial factors
Treatment-related factors

Condition-related factors



Image: NYTimes.com

Promoting Adherence

Frequent medication
reconciliation

Encourage utilization of pillbox
Enrollment in pill pack
programs

Aide in medication procurement
Identify and remove barriers to
obtaining medications

8:00 AM
Monday

Nov 21

1 LISINOPRIL 20mg
1 ATORVASTATIN. 20mg
1 ATENOLOL SOmg
1 ASPIRIN 81ng

1 CALCIUM/VITAMEN D

(o




UVA Resources to
Improve Adherence

Pill boxes available upon request in clinic and inpatient

Encourage enrollment in UVA Specialty Pharmacy Mail Order

Participation in UVA interactive home monitoring (IHM)
Telemonitoring of vital signs, weight

Inpatient Meds to Beds program

Early heart failure clinic follow-up appointments



UVA Resources to
Improve Adherence

Pill boxes available upon request in clinic and inpatient

Encourage enrollment in UVA Specialty Pharmacy Mail Order

Participation in UVA interactive home monitoring (IHM)
Telemonitoring of vital signs, weight

Inpatient Meds to Beds program

Early heart failure clinic follow-up appointments

Cost assistance
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Cost



= Nonadherence Due to Cost
=

25% of adults report 20% of adults report not
difficulty affording their taking their medications as
prescription medications prescribed due to cost

Dusetzina SB, et al. JAMA Netw Open. 2023;6(5):e2314211



Cost Burdens

J

e Patients enrolled in Medicare in 2020 faced an annual mean cost
for GDMT including ARNI and SGLT?2 inhibitor of $2,200

©)

Substitution for an ACEi/ARB reduced annual median cost to
S1,300

Generics only regimen excluding an SGLT2 inhibitor reduced
annual median cost to S160

Farid KF, et al. ] Am Coll Cardiol. 2022;79(25):2516-2525



J

Mitigating Cost

Routine Discussion
in Clinic

Insurance Status

Public Policy and
Reform

Generic/therapeutic
substitution

Discount
cards

Cost savings
programs




Where to Begin?

A

Image: iStock.com



=] Mitigating Cost

JACC STATE-OF-THE-ART REVIEW

Contributors and Solutions to )
High Out-of-Pocket Costs for
Heart Failure Medications

A State-of-the-Art Review

Emily F. Lowe, MD,* Denae Gerasta, BA,” Madeline Balser, MPH, MSW," Robert L. Page II, PuarvMD, MSPH,®
Elise Tsai, BS,” Henry D. Biermann, MD," Andrea Mitchell, MPH,® Denise Chan, CPuT,’
Daniel D. Matlock, MD, MPH,*" Neal W. Dickert, MD, PuD,° Caroline E. Sloan, MD, MPH,? Larry A. Allen, MD, MHS*"

Lowe EF, et al. ] Am Coll Cardiol. 2025;85(4):365-377



=] - Out of Pocket Cost Simplified

Pharmacy Benefit —=F | InsuranceStatus | == | Outof Pocket Cost
Plan




=] Out of Pocket Cost Simplified

—

Pharmacy Benefit —=F | InsuranceStatus | == | Outof Pocket Cost

Plan

e Premium
e Deductible
e Drug formulary

and their tiers
e (opay versus
coinsurance




=] Out of Pocket Cost Simplified

Pharmacy Benefit
Plan Copay

e Fixed dollar amount

e (Commonly used for lower tier drugs

Premium
Deductible
Drug formulary
and their tiers
e (opay versus
coinsurance

Coinsurance
e Percentage of the total drug cost
e (Commonly used for higher tier drugs




=] Out of Pocket Cost Simplified

Pharmacy Benefit
¥ + Insurance Status = Out of Pocket Cost
Plan
e Premium e Uninsured
e Deductible e (Commercial/Private
e Medicare PartD
e Drug formulary o Medicare
and their tiers Advantage Plan
e (opay versus e Medicaid
coinsurance e \/eterans
administration




=] - Out of Pocket Cost Simplified

Pharmacy Benefit
¥ + Insurance Status —
Plan
e Premium e Uninsured
e Deductible e (Commercial/Private
e Medicare PartD
e Drug formulary e Medicare
and thEIF tIEI’S Advantage Plan
e (opay versus e Medicaid
coinsurance e \leterans
administration




=] Patient Assistance Programs
= 9

e Patient assistance programs (PAP)
o Offer free or discounted prices for
brand-name drugs
o Manufacturer, nonprofit, or state government
driven programs
e Eligibility criteria
o Reside in the United States or U.S. territory
o 2024 annual income <250-400% of the
federal poverty limit
o With or without insurance
e UVA Pharmacy has a designated technician for PAP
assistance

Image: Pureliferx.com



J

Companies collect data from pharmacy

benefit managers (PBM) and report the

price that will be paid at various

pharmacies

A portion of the cost goes back to the

PBM

o Results in reduced profit margins for
pharmacies

Patient is responsible for presenting

coupon to their pharmacy

Beneficial for uninsured patients or those

with high deductibles

Cost Savings Programs

GoodRX

BuzzRX

Single
Care

Prime
Savings

WellRX



il
[

Manufacturer Discount Cards

e Available for brand-name drugs without a generic available
e (an be combined with insurance
o Amount paid can be applied to deductible and out of
pocket maximum
e Limited by expiration date and maximum savings amounts
e (annot be used with Medicare or other government-funded
insurance



Cost Plus

Mark Cuban started Cost Plus to increase affordability of
medications

Limited medication supply

Targeted to high dollar medications

Takes requests for new medications

Drug cost

—> 15% markup —> °5 p?;l;nacy > | $5 shipping fee




= Public Policy and Reform
=

[ The Inflation Reduction Act of 2022

e Lowered Medicare Part D prescription drug costs
e Expanded the Medicare Extra Help program
e Eliminate the coverage gap phase (capping costs at $2,000 for
all Part D enrollees)
e Medicare's New Drug Price Negotiation Program
o Going into effect early 2026, includes Sacubitril/valsartan,
empagliflozin, dapagliflozin, apixaban, and rivaroxaban
o Negotiated prices ~%60 of the list price
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UVA Cost Savings
Programs



':'Financial Assistance Through UVA -

e (harity care discounts began in 2019
e UVA FA currently offers discount charges for medical care, physician’s visits,
and prescription medications
e Eligibility based on household size, income, and assets
e September 2024, extended coverage was rolled out
o Deeper discounts reaching more patients up to 400% of the Federal
Poverty level
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= FA Pharmacy Coverage
- (updated 9/2024)

FA Group 1V 2V 3V 4V 5V 6V N 8V oV

% drug = 100% | 100% | 100% | 100% | 100% | 100% 0% 100% 60%
coverage

Patient $0 $0 $0 $0 $0 $0 100% $0 40%
cost

10V

50%

50%



FA Group

% drug
coverage

Patient
cost

1V

100%

$0

2V

100%

$0

FA Pharmacy Coverage

(updated 9/2024)
—
3V 4V 5V 6V v
100% 100% | 100% | 100% 0%
$0 $0 $0 $0 100%

8V oV 10V

100% 60% 50%

$0 40% 50%



FA Group

% drug
coverage

Patient
cost

1V

100%

$0

2V

100%

$0

FA Pharmacy Coverage

(updated 9/2024)
3V 4V 5V 6V v
100% 100% | 100% | 100% 0%
$0 $0 $0 $0 100%

8V oV 10V

100% 60% 50%

$0 40% 50%



= FA Pharmacy Coverage

e Uninsured patients are eligible for a 40% discount at UVA Pharmacy
o If a patient has insurance coverage, they may be eligible for the
discount if there is a confirmed product not covered by their insurance



Summary

GDMT treats heart failure via several mechanisms including
preload/afterload reduction and SNS stimulation reduction
Literature shows significant improvement in symptoms and
outcomes, especially when target doses are achieved
Promoting adherence is essential to prevention of
rehospitalization

UVA Health offers several resources to aid in financial burden of
prescriptions
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