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Infiltrative cardiomyopathies
• Amyloid
• Sarcoid
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3 Pillars of Therapy for Heart Failure with EF > 40%

SGLT-2i nsMRA GLP1 or 
GLP1/GIP 

RA (if 
obese)
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Benefits of Exercise in HFpEF







Don’t be asleep at the wheel…



HFrEF Unlocked: Practical 
Pearls that Change 

Outcomes
Samit Shah, MD

Advanced Heart Failure/Transplant
Medical Director of Mechanical Circulatory Support



The Heart Failure Paradox



HF Hospitalization = Sentinel Event

J Am Coll Cardiol HF 2020; 8: 523-36

1 year rehospitalization rate of 36-44%
1 year mortality of 19-38%

5 year mortality of 75%



Agenda
Pathophysiology and Targets of HF

SGLT2-I

Adapted from Biglane et al. Prog Cardiovasc Disease (60) 2017: 187-197

+



Agenda
Pharmacologic Advancements

1980 1990 2000 2010 2020 Present/
Future



Agenda
Quadruple Therapy

Tromp et al. J Am Coll Cardiol HF 2022; 10: 73-84



Quadruple Therapy for HFrEF

Greene et al. JACC Heart Failure 2024; 12: 1365-1377

Start Low Dose in Parallel and Uptitrate



Agenda
Underutilization of GDMT

J Am Coll Cardiol. 2018;72(4):351–66.



Agenda
STRONG-HF Trial

• Prospective multinational RCT of hospitalized patients 
admitted with acute HF 

• Randomized to usual care vs. high-intensity care 
(uptitration to max doses within 2 weeks of discharge)

• Primary endpoint 180-day readmission d/t HF or all-cause 
death   

• First dose adjustment was within 2 days prior to 
anticipated discharge

• Primary endpoint occurred 15.2% (high-intensity) vs. 
23.3% (usual care)

Lancet 2022; 400: 1938-52



Agenda
Temptation to Reduce GDMT

GDMT
• Benefits of GDMT are higher than the 

perceived risks of SBP >90 in otherwise 
asymptomatic patients

• If peeling back GDMT due to low BP, worsening 
kidney function, lightheadedness/fatigue, likely 
identifies a high-risk cohort

• Referral to HF specialist is important for 
consideration of other therapies



Agenda

1980 1990 2000 2010 2020 Present/
Future

Device Advancements



Devices



Agenda
CRT-D – Are We Delaying Too Long?

J Am Coll Cardiol 2022 AHA/ACC/HFSA Heart Failure Guideline

• Prior RCTs mandated optimizing GDMT for 3 months prior to implanting CRT-D given the benefits in improving EF
• Recent appreciation that early CRT might more rapidly improve LV function than with GDMT
• Risk/benefit ratio balancing appropriateness of device implantation and complications 



Agenda
CRT-D – Don’t Delay!



Agenda
Functional Mitral Regurgitation

N Engl J Med 2023; 388: 2037-48



Agenda
Stage D Heart Failure

N Engl J Med 2001;345:1435-43
JAMA. 2022 Sep 8;328(12):1233–1242



Hunt SA. N Engl J Med 2006;355:231-5.

Orthotopic Heart Transplantation



Ann Thorac Surg 2020; 109: 649-60

VAD vs. Transplant



Agenda



Summary

 Therapies are designed to target sympathetic nervous system, renin-angiotensin-aldosterone system 
and augment natriuretic pathway 

 Most medications are underutilized despite strong evidence of their benefits

 Guideline-directed medical therapy works best when used at optimal doses and in combination

 Novel adjunctive therapies available prior to stage D HF

 Refer for advanced therapies early if persistent symptoms or inability to tolerate NHA 



Pulmonary Hypertension Update: 
Role of Prostacyclin's and early 
detection

Ashish Rai, MD

Pulmonary Hypertension Specialist

Cardiac Intensivist

Valley Medical Group



Case discussions



Case-1:Elenor 
• 62 yr old female with PMH of hypertension and anxiety, presents from OSH for evaluation for underlying shortness of 
breath on exertion

• PAH clinic at Valley:150 meters with desaturation to 85%, on chronic O2 at 5-6L

CT chest and VQ scan: no evidence of ILD or CTEPD









Case-1:RHC and risk for mortality in one year

PA: 70/30 (36)
PW: 10
Thermal CO: 2.46/thermal CI 1.41
PVR 11.38

Fluid Challenge:
PW 10
Thermal CO 2.8/thermal CI 1.6

Nitric:
PA 70/21 (42)
PW 10

Severe precapillary PAH 

Pre-capillary PH
(PAH)

mPAP>20mmhg
PAWP≤15 mmhg
PVR>2WU

REVEAL 
Score

Risk 
Group

One year 
survival

≤6 Low ≥94%

7-8 Intermed
iate

70 to 
90%

≥9 High <70%



PH treatment pathways
Fourth line agent: Sotarocept

The new 2022 pulmonary hypertension guidelines: some small steps and some giant leaps forward for evidence-based care. Price LC et al



Role of prostacyclin’s:

• Pulmonary arterial hypertension patients are characterized by reduced 
prostacyclin synthase expression and decreased endogenous prostacyclin levels 
in pulmonary vascular tissue, contributing to vasoconstriction, platelet 
activation, and vascular remodeling

Tuder RM et al. Prostacyclin synthase expression is decreased in lungs from patients with severe pulmonary hypertension. Am J Respir Crit Care Med. PMID: 10351941.



● 25% reduction in mortality within 
one year when moved from high to 
low risk

Role of prostacyclin’s: RV rescue-> low risk

A comprehensive risk stratification at early follow-up determines prognosis in PAH.”Eur Heart J. 2018



Survival:

● Upfront triple therapy versus dual therapy

• Cohort B( Triple therapy with 
PCs+ERA andPDE5) had significantly 
better transplant-free survival than 
cohort A( dual:ERA+PDE5).

 • 8-year transplant free survival 
rates: 51% vs 27%, with  median 
survival, 8.8 yr vs. 4.0 yr.



Biologic agent: Activin inhibitors: Sotatercept : new 
generation of medication

Phase 3 trial of Sotatercept for treatment of pulmonary arterial hypertension. Marius M. Hoeper et al, N Engl J Med 2023;388:1478-1490

● 30% reduction for either 
death or clinical worsening 
among sotatercept group when 
added to background therapy.



Case-1: Elenor
February 2025: Diagnosed with PAH 
Started on Prostacyclin(PC)
REVEAL score:14(<70% Survival in one 
year),BNP:1300, on 6L O2
RHC: PVR of 11WU, CO:2.4L
6 min walk:158 meters

May 2025:
Other PH meds added: ERA and PDE5
PC increased to 64 ng/kg/min
BNP:200, on 2L O2 with exercise
VO2 on CPET( oxygen uptake):30%

October 2025:
Sotatercept added every 3 weeks
PC increased to 94 ng/kg/min
BNP:75, O2 only with exertion

March 2026:
PC at 128 ng/kg/min
Sotatercept+ Macitentan+Tadalafil
RHC: PVR of 5WU,CO:4.4L
6 min walk:400 meters without O2
VO2:65%









Case-1 take away:

• Low risk-> reduction in mortality: “feel better is not the goal”
• Early introduction with prostacyclin and disease modifying biologic agent: 

team based approach: Valley PAH clinic



Case-2: John: unexplained dyspnea
• 71 yr old male with PMH of hyperlipidemia, BMI of 30, who was refereed for evaluation for unexplained 

shortness of breath.

• Ct chest: no evidence of ILD, no emphysema, normal lung parenchyma

• PFT: normal spirometry, DLCO mildly reduced (65%)

• Echo with normal LV function, RV normal with RVSP of 20 mmhg at rest, BNP:70, stress test negative for 
ischemia and no evidence of CAD on CT coronary

• Exam: well, appearing, normal S1 S2,  O2 sat at rest:98%, with 6-minute walk: 380 meters( intermediate to 
low for age) with no desaturation.

• Negative autoimmune panel, Hb:15 mg/dl, with normal renal and liver  function

• Over past 6 months: unable to supervise his construction crew due to SOB



Case-2: John: unexplained dyspnea



Case-2 John: Unexplained dyspnea

September 2025:
1st visit to pulmonary and cardiology : 
normal test results with mildly reduced 
DLCO(65%) with normal echo

November 2025:
2 month follow up with pulmonary:
CT chest: mild ground glass change in base
Echo :RVSP of 20-25 mm hg with normal RV 
function]
PFT: DLCO:55%

December 2025
Lung biopsy: dendriform changes , 
calcifications and nonspecific findings,? 
Early ILD
Spirometry values preserved with FVC of 
80%, does not qualify for antifibrotics

February 2026: 
CPET: low VO2 at 45% with signs of early PVD
Resting( Supine) RHC and exercise on table:
PAP:25/13,mPAP:17,CO:4.3,PVR:1.6
PAP:27/15,mPAP:18,CO:4.1,PVR:1.7
On oxygen with exertion at 3-4L
Unable to go to work



John: Unexplained SOB: Invasive cardiopulmonary exercise testing(iCPET)

Consent obtained from patient to share picture; name changed 



 At rest, upright: mPAP:20 mm hg, Direct 
cardiac output( measured VO2):5L/min

 mPAP at peak exercise: 53 mmhg 

Direct cardiac output( measured VO2):8L/min

 mPAP/CO slope:11 (33/3), PVR at peak:6

 Exercise induced pulmonary hypertension

Exercise PH mPAP/CO slope between rest 
and  exercise>3 mmhg/l/min

Less than one month ago:
 mPAP supine at rest:17,CO:4.3,PVR:1.6
 mPAP supine with submax exercise on 

table:18,CO:4.1,PVR:1.7



Case-2 John: Unexplained dyspnea: Latent PH
Early March 2026: Exercise induced 
pulmonary hypertension
Inhaled prostacyclin initiated with goal to 
increase to 128 mcg and add Sotatercept.
Repeat iCPET in 6 months

September 2025:
1st visit to pulmonary and cardiology : 
normal test results with mildly 
reduced DLCO(65%) with normal 
echo, stress echo and coronary CT

Latent PH:
Lost opportunity to treat PH
15% of patients develops PH in 
approximately 8-10 months among 
interstitial lung disease patients after 
diagnosis and 80% by time for transplant 

Nathan SD et al. Shining a spotlight on pulmonary hypertension associated with interstitial lung disease care: The latest advances in diagnosis and treatment. J Manag Care Spec Pharm. 2025 Jan;31(1-a Suppl):S2-S17 PMID: 39745852; PMCID: 
PMC11695281.

February 2026: ?Early 
ILD with low DLCO:55%

Normal resting supine 
PA pressure



Case 2 take away
 Echo are highly unreliable, 40% accuracy for detecting pulmonary hypertension

 Resting right heart catheterization in supine position, does not reproduce the 
physiological state a person is living in, good for overt PH.

 Invasive cardiopulmonary exercise testing should be considered to replicate the 
real-world scenario, and early detection of PH, left sided diastolic dysfunction, 
oxygen extraction problems( Post viral (long COVID) syndrome, autonomic 
dysfunction), Post PE syndrome: Dyspnea on exertion with unclear etiology. 

Farber HW, et al. Congest Heart Fail. 2011;17:56-63.



Valley PH team

Ashish Rai, MD
Pulmonary, PH Specialist

Emma Goebel, APN,
PH Center Coordinator

Karian Abbate, MD
Heart failure specialist

Samit Shah, MD
Heart failure specialist

Jaclyn Hoti, LPN
Heart failure clinical coordinator

Thank You



Device Therapy in Patients with Heart 
FailureTina Sichrovsky, MD, FACC, FHRS



Background

Poor prognosis and QOL similar to cancer
>64 million worldwide

Low activities of sarcoplasmic reticulum calcium-ATPase 
(SERCA) and reduced Ca2+ transients.

ischemia

ventricular 

dyssynchrony genetic inflammatory

valvulararrhythmias



Background
Guideline directed medical therapy (GDMT)

Primary prevention ICD implant if LV dysfunction persists

CRT for ventricular dyssynchrony

If ineligible for CRT: Cardiac contractility modulation (CCM)

This talk will therefore focus on CRT and CCM devices.



Mechanical Dyssynchrony in Heart Failure:

Synchronous contraction:

Intact conduction 
system  

Viable and well-perfused 
myocardium

Conduction abnormalities, particularly 
LBBB, result in inter- and intraventricular 
dyssynchrony distal conduction defects

complete proximal conduction block 



LBBB CMP

Significant HF risk in patients with LBBB if QRS >/=150 ms.  

Dilatation and asymmetric LVH

The septum is contracting early, 
prior to the aortic valve opening

resulting in wasted work 
with no contribution to stroke-volume

elongating 
during systole

Hypoperfusion of the septum
 LV remodeling 

HF with reduced EF

Impaired Ca cycling reducing SR Ca uptake (SERCA2a dysfunction).



CRT

CS lead placement can face anatomical challenges and is not feasible in every patient.

Left bundle branch area pacing (LBBAP) has been utilized as a bailout technique.

Several studies have been conducted/in progress to assess this approach.

LBBAP: significant reduction of all-cause mortality or HF hospitalizations compared to BiVP.

Limitations: Distal LBBB or atypical LBBB.



CRT LBBAP





LOT-CRT:

BIV-CRT
30-50% non-responders

LBBAP
~30% non-responders

Atypical LBBB

LOT-CRT
Allows for fusion pacing.

Enhances electrical resynchronization by targeting both septal and lateral 
ventricular activation.

Studies show superior reduction in QRS duration (42.7 vs. 21.9 ms), higher LVEF at 6-24 month follow-
ups, and lower rates of heart failure rehospitalization compared to conventional CRT.



LOT-CRT:

J. Clin. Med. 2025, 14(9), 
3025; https://doi.org/10.3390/jcm14093025

PPM

ICD

https://doi.org/10.3390/jcm14093025


LOT-CRT:



CCM
Biphasic high-voltage bipolar signals to the 
RV septum during the absolute refractory 
period. 

Improves calcium handling

Reverses fetal myocyte gene program, 
reactivated in HF

Facilitates reverse remodeling

Effect first near the electrodes and 
within ~3 months, affect all regions of the 
heart. 

Does NOT increase myocardial oxygen 
consumption (MVO2)



 

 

• Non-excitatory, applied during absolute refractory period
• Biphasic
• Duration of ~20msec
• Amplitude ~7.5V
• Never on T wave



 





Adapted from:
Tschöpe et al. Eur J of Heart Fail 2019;21:14–22.
Shivkumar et al. Current treatment in CV med 17 (2015): 1-17.

A. CCM increases septal contraction

B. Mechanoreceptors activate vagal 
afferents

C. Sympathetic activity decreases (central 
/peripheral)

D. Improvement in autonomic balance

In vagal nerve fibers CCM produced an intensity 
dependent increase (p<0.05) in firing frequency

Sengupta et al.  FASEBJ, https://www.fasebj.org/doi/abs/10.1096/fasebj.29.1_supplement.651.6

Evidence of CCM® Influence on Sympathetic Activity



• 68-year-old gentleman with 
HTN, COPD, PVD,CKD 
stage IV, CAD, prior MI, 
CABG and PCI.

• EF of 30 to 35% despite 
GDMT, and severe MR with 
severely dilated LA.

• EKG: SR with narrow QRS.

• Single chamber ICD. 

• In follow-up GDMT  had to 
be discontinued due to 
worsening renal failure and 
hypotension. 

• CCM implanted.






• Symptomatic improvement 
within first week

• Now can walk 300 feet 
without dyspnea, climbing 
stairs without dyspnea; 

• no edema or orthopnea.

• Blood pressure now typically 
in the 120s, allowing for 
reinitiation of GDMT. 

• Repeat echo 4 months later: 
EF nearly 50%. 

• Only small apical wall 
motion abnormality. 

• Mitral insufficiency is 
<moderate. 






Fewer Hospitalizations for HFpEF Pts with CCM

“Fewer patients required HF 
hospitalization in the 1-year 
period after CCM therapy device 
implant compared to the 1-year 
period prior.”

 15 of 47 patients (32%) required 
at least one HFH in the year prior 
to device implantation.

 5 of 47 patients (11%) required at 
least one HFH in the year after 
device implantation

 represents a 67% reduction in 
the number of patients 
experiencing a HFH (p=0.004)

32%

11%

0%

5%

10%

15%

20%

25%

30%

35%

Percent of patients experiencing at least 1 HFH

1 year prior 1 year post

67% reduction
(p=0.004)

Linde, C., Grabowski, M., Ponikowski, P., Rao, I., Stagg, A., & Tschöpe, C. (2022). Cardiac contractility modulation therapy improves health status in 
patients with heart failure with preserved ejection fraction: a pilot study (CCM‐HFpEF). European Journal of Heart Failure.



*INVESTIGATONAL DEVICE – INTEGRA-D Trial



Conclusion
HF remains a challenging to treat chronic condition.

Both CRT and CCM are effective therapies in HF and need to be tailored 
to individual needs, in addition to GDMT.

Thank You!



Bridging the Gap: Timely 
Diagnosis and Precision 

Management of 
Amyloidosis

Samit Shah, MD
Advanced Heart Failure/Transplant

Medical Director of Mechanical Circulatory Support



What is Amyloidosis?
• Amyloidosis – extracellular tissue deposition of fibrillatory material from precursor 

proteins that assemble into cross β-sheet conformation

• Manifestations are dependent on type, location and amount 

Falk et al.J Am Coll Cardiol 2016; 68: 1323-41



AL Amyloidosis

Falk et al.J Am Coll Cardiol 2016; 68: 1323-41

• Hematologic d/o of plasma cells  overproduction of 
lambda or kappa light chains

• Related to myeloma but distinct from it
• Toxic infiltrative cardiomyopathy



AL Amyloidosis

Witteles et al. J Am Coll Cardiol 2019; 1: 117-30



TTR Amyloidosis
• transports thyroxine and retinol = transthyretin
• Synthesized primarily in liver
• Wild-type (wtATTR) or mutation/hereditary (hATTR)



Clinical Manifestations of Amyloidosis
• Restrictive CM and late stages systolic dysfunction
• Heart block, arrhythmias
• Aortic stenosis 
• Peripheral neuropathy (usually sensory) - spinal stenosis, carpal tunnel
• Biceps tendon rupture
• Autonomic dysfunction – postural hypotension
• Proteinuria – AL amyloidosis 



Screening for Amyloidosis
• History consistent with multisystemic infiltrative disease
• Hypertrophy (>14mm) and discordant normal or low ECG voltage



Testing Algorithm



Biopsy
• Consider site of biopsy and diagnostic yield

• Fat pad biopsy more sensitive/specific for AL
• Congo red staining identifies amyloid deposits

• Subtyping important to further determine etiology (e.g. AL, TTR, etc.) 
• Mass spectrometry done at specialized centers



Imaging

Strain Imaging CMR



Bone Tracers - Scintigraphy
• Nuclear scintigraphy with bone-avid tracers - only imaging that can accurately 

diagnose ATTR-CM without need for biopsy
• Only Tc-99m-PYP available in US

• Unclear why bone tracers bind to amyloid fibrils – microcalcifications?
• Cardiac tracer uptake compared with bone uptake of rib

• Grade 0 – no uptake; grade 3 – exceed rib uptake 
• Heart:contralateral chest ratio>1.5



AL Amyloidosis Therapy
• Main goal – hematologic response

• Follow free light chains as main indicator of degree of response to treatment
• Time to treatment is critical!

Bianchi G et al. J Am Coll Cardiol Cardioonc 2021; 3 (4): 467-487



TTR Amyloidosis Therapy

Vergaro G et al. Heart 2025



Survival Curves of TTR Therapy Trials

Girard A. Heart Failure Reviews (2025) 30: 69-73



Unanswered Questions
Which therapy is superior

Benefit to combination therapy
• Secondary analyses of HELIOS-B in cohort of patients that had received 

tafamadis suggest complementary benefit from stabilizer/silencer

Role of measuring prealbumin levels or other biomarkers to guide therapy and 
prognosticate

Is there a role for disease-modifying therapies in patients with early amyloid 
deposits before TTR-CM is present



Summary
 Amyloidosis is more prevalent than previously thought – have a low index of 

suspicion 

 Important to rule out presence of monoclonal protein first 

 Diagnosis can be made without cardiac biopsy however there is still a role for biopsy 
in certain situations

 Timing for diagnosis and treatment is everything especially for AL amyloidosis!
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