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Objectives

" Evaluate treatment options for distinct cardiomyopathies (Amyloid, Sarcoid and Peripartum 
cardiomyopathies)

" Review international guideline recommendations for the above-mentioned cardiomyopathies

" Discuss algorithms to facilitate monitoring response to treatment
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Case: Mr. F

" 74-year-old man referred to Cardiac Amyloid Clinic with possible 
amyloid after presenting with new-onset HF and atrial flutter

" PMHx:
" HFpEF; LVEF 50% on recent echo

" Atypical atrial flutter/atrial fibrillation; 

previous DCCV 

" TIA vs. migraine

" Bilateral CTS, status post-CTR x2

" Lumbar spinal stenosis

" BPH

" OA

" Meds
" Metoprolol 50 mg BID

" Apixaban 5 mg BID

" Furosemide 20 mg daily
" Pantoprazole

" NYHA 3

" HR 62, BP 118/72

" JVP 8 cm ASA, mild edema



Investigations

" Echo: normal LV size, thick walls 
(septum 16 mm), LVEF 50%. GLS 
-11% with ASP. Normal RV size 
and function, increased RVWT. 
Moderate TR, moderate AS. 

" PYP: grade 3

" SPEP/UPEP/IFE/SFLC normal

" NT-proBNP 4000, TnT 43

" GFR 52

" Genetic testing: no mutation in 
TTR



So, he has ATTRwt& Now what?



How can we optimize his supportive 
management?



Other Scientific Societies have opinions, too



Canada vs. The 

World

" Comparison of five Scientific 

Society documents

" General agreement on diuresis

" General agreement on avoiding 

ACE/ARB, BB, digoxin, CCB

" General agreement on 

anticoagulation in AF

Rapezzi C, et al. J Am Coll Cardiol. 2022;79(13):128831303. 



Back to Mr. F

" Metoprolol reduced to 25 BID, HR 89

" Lasix increased to 40 BID, spironolactone 12.5 mg daily added

" He feels better!

" GFR stable, NT-proBNP 2300

" Metoprolol stopped, average HR on Holter now 115 bpm

" What should we do now?



Catheter ablation, device 
therapies, and heart 

transplantation

" Very little evidence, sparse recommendations 

of AF ablation

" General agreement on secondary prevention 

ICDs

" General agreement that benefit is unclear in 
primary prevention ICDs

" General agreement that PPM is reasonable 

per standard indication; CRT in selected 
patients

Rapezzi C, et al. J Am Coll Cardiol. 2022;79(13):128831303. 



Anticoagulation in 
AF and cardiac 
amyloidosis

" Of 13 cardiac amyloidosis 

patients with DCCV 
cancelled due to 
thrombus on TEE:

" 2 had AF <48 hrs

" 4 had INR >2 for >3 
weeks



Back to Mr. F

" He is loaded with oral amiodarone followed by 100 mg daily 

maintenance

" HR improved to 80

" TEE-guided cardioversion successful

" Continues on apixaban

" NYHA 2



What about the other parallel track?



Rapezzi C, et al. J Am Coll Cardiol. 2022;79(13):128831303. 



Disease modifying therapy for Mr. F?

" Does he meet criteria for tafamidis?

" ATTR-CM with septum >12 mm

" ATTRwt or ATTRv

" NYHA I-III

" What if he had ATTRv, V122I mutation, minimal polyneuropathy 

symptoms?

" What if he had ATTRv, T60A mutation, symptomatic but ambulatory 
polyneuropathy?



ATTR-ACT: Primary Analysis and Components

Maurer MS et al. N Engl J Med 2018;379:1007-1016



Maurer MS et al. N Engl J Med 2018;379:1007-1016

*
*

ATTR-ACT: Key Secondary End Points



Inotersen: Change From Baseline in mNIS+7 
and Norfolk QOL-DN Score Over 15 Months

The higher the score, the poorer the function. The higher the score, the poorer the QoL.

A decrease in score indicates an improvement in QoL.

mNIS+7, modified Neuropathy Impairment Score+7; QoL, quality of life; QOL-DN, Norfolk Quality of Life 3 Diabetic Neuropathy.

Adapted from Benson MD et al. N Engl J Med 2018;379(1):22-31. 

mNIS+7 Norfolk QOL-DN



Patisiran: Change From Baseline in mNIS+7 
and Norfolk QOL-DN Score Over 18 Months 

mo, months; mNIS+7, modified Neuropathy Impairment Score+7; QoL, quality o life; QOL-DN, Norfolk Quality of Life 3 Diabetic Neuropathy.

Adapted from Adam D et al. N Engl J Med 2018;379(1):11-21.

The higher the score, the poorer the function.

A decrease in score indicates an improvement in function.

The higher the score, the poorer the QoL.

A decrease in score indicates an improvement in QoL.

mNIS+7 Norfolk QOL-DN



Follow-up 

protocols

No evidence, no 
agreement



Conclusions

" A lack of evidence in many areas of cardiac amyloidosis management leads 
to recommendations that are often driven by expert opinion or small 
studies, leading to some inconsistency between Scientific Society 
documents.

" There is general consensus in international guidelines that conventional HF 
and AF medications should be used cautiously or not at all; atrial fibrillation 
should be anticoagulated regardless of CHADS; disease-modifying therapy 
appropriate in ATTR patients with mild-moderate symptoms.

" Follow-up protocols have been described but are largely based on expert 
opinion. Further research is needed to understand how best to follow 
progression of disease and response to therapy.
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Birnie et al, J Am Coll Cardiol 2016

Sarcoidosis: Quick Facts
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Multisystem inflammatory disease
" Non-caseating granulomas in various tissues

Unknown etiology
" Immune dysregulation following antigen exposure

" Environmental and genetic modifiers

90% of cases involve lungs/lymph nodes

~25% will have cardiac involvement (often silent)

~5% will have clinically manifest cardiac sarcoid



Birnie et al, J Am Coll Cardiol 2016

Lemay et al, Can J Cardiol Open 2021

Cardiac Sarcoidosis (CS): Quick Facts

Active inflammatory phase

" Potentially responsive to 
immunosuppression 

Chronic fibrosis phase

" Less likely amenable to 
immunosuppression therapy 

" Predilection for septum (common initially)

" May become extensive with multifocal 

patchy disease; mid-wall and epicardial

involvement +/- RV involvement is typical

" Cardinal manifestations:

1) AV block and conduction defects

2) VT

3) LV dysfunction and heart failure

Usual indications 

for treatment



Case

" 53 year old admitted for recurrent 
chest pain, low grade troponin rise

" Prior episode 9myo-pericarditis9      
6 months ago

" Normal coronaries, preserved 
LVEF

" Resolved with 
colchicine/NSAIDs

" Recurrent pleuritic chest pain 
similar to prior episode

" Hemodynamically stable, no 
arrhythmias



Echo
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Overall preserved LVEF 

with inferior hypokinesis, 

basal infero-lateral 

dyskinesis

Should we now consider MRI?  PET scan?  Biopsy? 



Cardiac MRI

Birnie et al, J Am Coll Cardiol 2020

Image of typical sarcoid involvement of basal septumOur patient:

" Mildly impaired LV systolic function 
with dyskinesis of basal inferior 
septum; EF 50%

" Thinning of segments in base-mid 
inferior septum, inferior wall

" Mod-severe intensity LGE mid wall at 
base-mid anterior wall, anterior-apical 
septum, inferior wall, pericardium

" T2 weighted hyperintensity suggests 
edema



Should we biopsy now?

32

Challenges with endomyocardial biopsy

" Limited sensitivity (25% most series)

" Patchy nature of CS

" Non-trivial risk of harm

" Techniques to increase biopsy yield have 

been suggested but not widely available or 

applicable

Lemay et al, Can J Cardiol Open 2021



Biopsies were performed 

Endomyocardial biopsy 

" Complicated by perforation and tamponade 
that resolved with drainage

" Sufficient 6 fragment sample

" No evidence of granulomatous disease or 
myocarditis!
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Endobronchial lymph node biopsy 

" CT thorax demonstrated large 
paratracheal lymph notes

" EBUS guided LN sampling

" No evidence of granulomatous disease! 



Slart et al, Eur Heart J 3 Cardiovasc Imag 2017

PET Scan& Eventually

Patient Pet Report

Examples: Highly suggestive of inflammation

FDG Imaging:

<Inflammation visualized&multiple areas of FDG 
especially in basal anterior wall, septum, inferior wall.  
These match with areas of hypoperfusion....=

Conclusion:

There is evidence suggestive of acute cardiac 
inflammation.
Acute cardiac inflammation consistent with myocarditis or 

sarcoid



Gilotra et al, J Cardiac Fail, 2022

So, does she have CS?
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Heart Rhythm Society Guidelines Japanese Circulation Society

Definite CS: 

Histologic confirmation from cardiac biopsy

Possible CS:

Nuclear study suggesting cardiac 
inflammation plus:

3 major criteria

Probable CS: 

Histologic confirmation of extracardiac
sarcoid plus one of:

LV dysfunction

Significant AV block
PET/CMR evidence

Major Criteria include:

AV block
LV segmental aneurysms

LVEF <50%
Typical LGE on CMR



Clinical Course

" Discharged on low dose ACEi and prednisone 40 mg/d for presumed CS 
with active inflammation

" 2 months later
" Readmitted with palpitations and Holter evidence of high burden PVCs (21%) and 40 

runs NSVT

" Repeat echo showed drop in LVEF to 40-45%
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Birnie et al Heart Rhythm 2014

Time for an ICD?  HRS Guidelines for Cardiac Sarcoidosis



Back to the case

" Single chamber ICD implanted 

" Over next 3 months:

" Prednisone continued and weaned down to 10mg/d

" Methotrexate added

" PET scan repeated

" Persistent burden of inflammation & essentially unchanged

" Continued on prednisone and methotrexate

" Clinical and echo findings unchanged for 2 years
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Proposed monitoring of response to therapy

Slart et al, Eur Heart J 3 Cardiovasc Imag 2017

Every 3-6 months 
Every 3-6 months 



More trouble

" Serial PET scans showed progressively increased inflammation

" Methotrexate changed to leflunominde >>> mycophenolate; poorly tolerated

" Admitted with VT storm and settled on amiodarone in addition to bisoprolol
" LVEF 35%

" On max tolerated MRA/b blocker/ACEi

" Pulsed with solumedrol, started back on methotrexate
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Trivieri et al, J Am Coll Cardiol 2020

What to consider next:
Contemporary approach to immunosuppression

" Evidence based on case series and case reports only

" Benefits of immunosuppression in setting of severe LV 
dysfunction (EF <30-35%) very uncertain

" RCTs of corticosteroids and biologic agents underway



Epilogue

" Underwent successful VT ablation

" Low dose amiodarone

" No further VT/VF episodes

" Declined work up for LVAD or transplant

" Started receiving infliximab q 4 weeks through rheumatology clinic (2019)

" LVEF stable at 40%; no heart failure

" PET scans annually 3 No FDG uptake (as of April 2022)

" Off prednisone

" Weekly methotrexate
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Summary: Cardiac Sarcoidosis

" Should be suspected based on a constellation of electrical and echo findings

" Wall motion abnormalities, aneurysms

" AV block, bundle branch block, VT/VF

" Diagnosis usually requires multimodal advanced imaging

" Location and pattern of myocardial involvement

" Active inflammation vs scar

" Active inflammation should prompt immunosuppressive treatment

" Aggressive management of LV dysfunction and rhythm should be pursued

" Multimodal imaging often required for assessing response to therapy; clinical course is 
highly variable
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Disclosures
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Case: Ms. P

June 23, 2021:

" 23 yo woman presenting with worsening SOB over the 7 days prior to ER presentation; orthopnea 3 0 
PND; 0 ankle swelling; 0 other symptoms 3 previously well

" PHx: 4 live births all C-section, 2015, 2016, 2019, 2021; anxiety/ depression

" SHx: Smoking since 16 (about 7 pack yrs) 3 FHx: nothing relevant

" Meds: ferrous fumarate, Ventolin inhaler prn, sertraline

" O/E: BP 129/94; P 101; O2 Sat 97% RA; RR 18; T 36.8

Chest 3 slight basal crackles bilaterally; JVP 6cm ASA; S,S2 N 0S3 0S4; 0 edema

Investigations: ECG: Sinus 101 bpm T wave inversion poor R wave progression V1-4

Troponin 118, Cr 77, Na 140, K 3.7, Hgb 126, Lac 3 mmol/l

Echo: LVEF 20%, RV moderately dilated; 0 clot, moderate MR + TR

CXR: Cardiac enlargement only

A: Peripartum Cardiomyopathy



Definition of Peripartum Cardiomyopathy

" Heart failure secondary to left ventricular systolic dysfunction with LVEF <45%

" Occurrence towards the end of pregnancy or in the months following delivery (mostly in the 
month following delivery)

" No other identifiable cause of heart failure



Predisposing Factors

+ diabetes and hypertension

Sliwa et al, European Heart Journal 2021; 42: 3094-

3102



Incidence of PPCM

" Incidence differ widely depending on ethnic/ racial and regional background of the woman

" 1:100 pregnancies Nigeria and 1:299 in Haiti

" 1:1,500 pregnancies in Germany to 1:10,000 pregnancies Denmark

" 1:20,000 in Japanese  cohort

" 1:1,000 3 1:4,000 pregnancies in USA

" Many cases may be unrecognized thus the true incidence is unknown



Clinical Characteristics of Patients from 49 Countries: 
EURObservational Research Program (EORP)

Sliwa et al, Eur Heart J 2021; 42: 3094-3102



Case continued

" Patient appeared clinically well but there was concern about hypoperfusion because of the elevated 
HR and Lac of 3mmol/L

" Started on milrinone for a brief period 

" Heart cath demonstrated normal coronary arteries with severely depressed global LV function

" Stabilized and improved in hospital with diuresis along with initiation of GDMT

" discharged on June 28, 2021 to be followed up in HFC

Discharged Medications: 

" Lasix 40mg OD, bisoprolol 2.5mg OD, bromocriptine 2.5mg bid for 2 weeks then bromocriptine 
2.5mg OD for 6 weeks, eplerenone 25mg OD, entresto 24/26mg bid, rivaroxaban 20mg OD, Ventolin 
inhaler prn, ferrous fumarate 300mg OD, sertraline 50mg OD

" Told not to breast feed because of medical therapy



Rationale for bromocriptine

Hilfiker-Kleiner et al, Eur Heart J 2017; 38:2671-2679



Bromocriptine in Acute Severe PPCM: A Proof-of-
Concept Pilot Study

Sliwa et al, Circulation 2010; 121:1465-1473



Bromocriptine for the treatment of PPCM: a multicentre 
randomized study

Hilfiker-Kleiner et al, European

Heart J 2017; 38:2671-2679



The Effect of bromocriptine on LV Functional Recovery in 
PPCM: Insights from BRO-HF Retrospective Cohort Study 

Tremblay-Gravel et al ESC Heart 
Failure 2019; 6:27-36



Ongoing Studies of Bromocriptine to treat PPCM
" Bromocriptine in the treatment of PPCM (BRO-HF)

2 Montreal Heart Institute 

2 Bromocriptine 2.5mg bid for 2 weeks then 2.5mg OD for 42 days

2 n= 80 LV systolic dysfunction, reduced LVEF

2 Primary outcome: Composite CV death, aborted sudden death, heart transplant mechanical 
circulatory support or hospitalization for CV causes

2 Finishes January 2023 started January 2017

" Impact of bromocriptine on clinical outcomes for PPCM (REBIRTH)

2 NIH - USA

2 Bromocriptine 2.5mg bid for 2 weeks then 2.5mg OD for 6 weeks

2 n= 200 LVEF <35%

2 n= 50 observational cohort excluded due to breast feeding

2 Primary outcome: LVEF at 6 months

2 Secondary outcome: 

Øsurvival free from major event (LVAD on heart transplant)

ØSurvival free from HF hospitalization

2 Start /March 2022; finishes August 2026



What do Guidelines Recommend for Bromocriptine

CCS HF Guidelines 2017

We recommend that bromocriptine not be used routinely for PPCM (Strong Recommendation; 
Low-Quality Evidence)

Values and Preferences 

Adequately powered and appropriately designed RCTs have not been completed. The safety of 
bromocriptine is not well established

AHA/ACC/HFSA HF Guidelines 2022

If bromocriptine is used for postpartum women with severe acute HF caused by PPCM 
and LVEF <35% it should be accompanied by at least prophylactic-dosed anticoagulation 
because of the potential association with thromboembolic events. However, the efficacy 
and safety of bromocriptine for PPCM treatment currently remains uncertain and further 
randomized placebo-controlled trials are required to define the role of this therapy, 
particularly in the setting of contemporary HF GDMT and cardiogenic shock management

ESC HF Guidelines 2021

Bromocriptine may be considered for treatment of PPCM. Untoward effects of treatment, 
including deep vein thrombosis and cessation of lactation, must be considered if it is initiated. It 
should be accompanied by prophylactic (or therapeutic) anticoagulation.



Heart Failure 
Medications: 
Indications and 
Safety in Pregnancy 
and During Lactation

Davis et al J.Am College Cardiology 202

SGLT2i, e.g., dapagliflozin and empagliflozin not known

to be safe during pregnancy or lactation 



Case Continued
HFC July 14, 2021:

Meds same on discharge; 0 SOBOE; 0 orthopnea; 0 PND; JVP 1cm ASA; 0 edema; lungs 
clear.HR 50 bpm BP 101/65 Hgb 132 Cr 71 K 4.0; echo LVEF 35-40%; no changes made

HFC August 16, 2021:

Bromocriptine stopped August 5. 0 symptoms BP 100/65 HR 57

JVP 1cm ASA; 0 edema; lungs clear

K 4.4 Cr 67; pocus IVC 1 cm, >50% collapse NYHA class 1; ±Entresto 49/51 bid

HFC September 29, 2021: 

Stable, ± Entresto 97/103 bid

HFC March 4, 2022:

Stable, Entresto 49/51mg bid other medications unchanged; NYHA class 1

March 4, 2022 echo LVEF 50-55% N RV

Discharged from HFC on current medications to follow up with cardiologist 



Now what do we do?

" In presence of persistent cardiac dysfunction cardiac medications continue indefinitely

" After LV Recovery??

2 Rational to continue medical therapy is presence of subclinical LV dysfunction and anecdotal 
reports of late deterioration of LV function 

2 Impaired LV global longitudinal and apical circumferential 2 dimensional strain reported in 29 
women with recovered LVEF at least 12 months after acute PPCM (Goland etal, Cir HF 
2016)

2 Reports of decreased contractile reserve on dobutamine stress echo with PPCM and 
recovered LVEF (Lampert etal am J Obstet Gynecol 1997)

2 TRED - HF - 44% DCM patients needed to restart medications within 6 months of stopping 
(Halliday etal, Lancet 2019)

" If stopped, should be weaned in a stepwise fashion with frequent clinical assessment and echo9s 
every 3-6 months 

" After discontinuation follow annually echo clinical assessment



Counselling and 
Management of 
Subsequent 
Pregnancies

Davis etal, J Am College Cardiol 2020; 75:207-221



Conclusions
" PPCM is a global disease, often associated with a delayed diagnosis lead to a significant 

morbidity/mortality

" Reported 1-year mortality ranges 5% to 25%

" Increasing awareness and better diagnostic tools PPCM moved from <rare= to <relatively frequent= 
pregnancy complication 

" PPCM should be considered in any pregnant or postpartum woman with symptoms concerning for 
HF

" ± BNP followed by echo

" Treatment with medications tailored for pregnancy and lactation 

" Limited studies suggest breast feeding safe

" Specialized multidisciplinary teams for acutely ill

" Women considering subsequent pregnancy should be counselled and monitored

" Long term follow up important, optimal duration of medical therapy unclear

" Role of bromocriptine remains unclear, further studies are required


