


Please note this session 
is being recorded

Polling questions have been 
prepared and will be presented 

throughout the session. 

We encourage open communication 
and collaboration amongst the group. 

Please submit your questions by 
visiting the Q&A button on the menu 
bar or unmute your microphone to 

ask your question live. 

Welcome



Dr. Joe Ricci
Regional Cardiac Care Program
CELHIN  Cardiologist
Scarborough Rouge Hospital  
Lakeridge Health

• MD University of Toronto
• Cardiology University of Toronto
• Past President, CRNO
• Medical Director, Regional Cardiac Care Program 2000-2017
• Manager, Cardiac Rehabilitation Services
• Vascular Lead, Central East LHIN 2014-2017
• Member SRH Foundation Board of Directors

Your  Hos t  Today Dr. Joe Ricci



Direct financial 
relationships  including 
grants and honoraria

• Amgen
• Bayer
• Boehringer-Ingelheim
• Novartis
• Servier
• Pfizer
• Sanofi
• Servier
• HLS Therapeutics

Membership on 
advisory  boards or 
speakers’ bureaus

Medical Education:
• Amgen
• Bayer
• Boehringer-Ingelheim
• Janssen
• Novartis
• Pfizer
• Servier
• HLS Therapeutics 

Other Corcare Quality and Education Director

F inanc ia l  d i s c lo sure Dr. Joe Ricci



What is the ‘Corcare Quality and Education Platform’

The Corcare Quality and Education Platform(CQEP), 

is a Canadian not-for-profit corporation

Providing quality of care research and medical education 

for  community care providers 

to advance the secondary prevention of cardiovascular disease.
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This one-credit-per-hour Group Learning program has been 
certified by the College of Family  Physicians of Canada and 
the Ontario Chapter for up to 1.50 Mainpro+ credits.

Accred i ted  Prog ram



Excellence in Education 
is a

Partnership.

We are grateful for the 
educational support.

Program D i sc lo sure  o f  F inanc ia l  Suppor t

• CorCare Inc. 
• Pfizer



• This program was developed by Corcare Quality and Education Platform, a not-for-profit 
medical education Canadian Corporation

• Corcare Quality and Education Platform has received financial support from industry in the 
form of  educational grants from Amgen, AstraZeneca, Bayer, Boehringer Ingelheim, Janssen, 
HLS Therapeutics Inc., Pfizer, Sanofi, Servier and Novartis 

• This program has received no in-kind support from outside sources

• Potential for conflict(s) of interest are noted in the disclosure data

Di sc lo sure  o f  F inanc ia l  Suppor t



• Our scientific planning committee (SPC) members, speakers, moderators,  
facilitators, and authors have completed their Declaration of Conflict of Interest  
forms, prior to this program.

• Our SPC have reviewed each speakers, moderators conflict of Interest forms  and 
determine no action was required to manage potential or real conflicts of  interests.

• All members of the SPC, speakers, moderators, facilitators, and authors, will  disclose 
to participants their relationships with a for-profit or not-for-profit entity,  verbally 
and in writing, prior to beginning their presentation.

Mi t i ga t ing  Potent i a l  B i a s



During this session, participants will analyze and interpret the:

• What “Amyloid Protein” is

• How “Amyloid” Impacts your patients Health 

• ‘Red Flags’ that signal an increased risk of ATTR amyloid

•  Practical, Low Cost and Rapid  Screening for Cardiac ATTR amyloidosis
 

Learning Objective



ASCVD
Secondary Prevention
The Standard of Care



a) Have been admitted to hospital with a heart attack

b) Have had a prior heart attack, stroke, or any other vascular event

c) Have established atherosclerotic cardiovascular disease or heart failure

Treatments that improve outcomes in patients who:

Po l l  Ques t ion What is Secondary Prevention?



Global  Card iovascular  R isk

In one Generation

• Global CVD mortality has fallen >50%

• Myocardial Infarction Mortality declined from 30% to 4%

• > 80% decline in cardiovascular risk factors

55% of the outcome improvement 
Due to medical secondary prevention therapies



Card iovascu la r  R i sk  i s  Fa l l i ng

•2001

•1991

Fuster et al, JACC 2023



Complications and Events

Cardiac        MI, CHF, 
Neurologic Stroke, TIA
Renal        CKD
Vascular      Claudication, gangrene

Established 
Arteriosclerotic 
Cardiovascular Disease 
or Heart Failure

↓Quality of Life

↓ Survival

• Vascular Event
• Symptoms
• Imaging evidence
• High Risk Score

Impact  of  Secondary  Prevent ion



The P i l lars  Of  Prevent ion

- Therapies of historical proportion

Risk 
Reduction

Exercise 25%
Diet 25%
Hypertension 25%
Anti-Platelet 25%
Lipid Management >30%
ACE 25%
SGLT2 25%
GLP1 20%

Anti-Inflammatory 25%
Beta Blockers 15%

Overall Benefit +80%
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Time Under  Treatment  Matters

Benefits start early 

& increase over time



Ref raming  the  Per spect i ve
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Disease Progression

Chronic Stable ASVD

Chronically
decompensated

Acutely
decompensated

ASCVD and HF as Chronic Conditions



Secondary  Prevent ion



E x p e c t  P r i m a r y  C a r e  &  S p e c i a l i s t  A l i g n m e n t

- Provide Collaboration Improves 
Outcomes

Boa sorte Silva et al, Heart failure Management insigths for primary care physicias and allied health professionals in 
Southwestern Ontario BMC family Practice 21 8 2020

Collaborative 
(specialist and family physician), 

Primary Care Alone 

Black = no follow-up care



APN, advanced practice nurse; HCP, healthcare professional; PCP, primary care provider; RN, registered nurse
Arnold J et al. Can J Cardiol 2008;24(1):21-40.

• EXPECT a REGULAR Personal Diary 
o BP
o Heart Rate
o Weight
o Medication
o Exercise Diary

• Teach Self Management

o Recognize changes in Weight, BP, HR

o Evaluate their significance

o Take appropriate action

o Evaluate effects of action

Make  Pat ient s  ‘OWN’ the i r  P l aybook



Disparities
  Primary Care Physician access
  Specialist Access 
  Social Economic Status
    
Barriers
  Economic 
  Personal Loss
  Knowledge gaps

Manag ing  The  Cha l lenges  
w i th  a  Focus  on  Outcomes



>70% <30%

Physician Inertial Factors

Patient
Factors

GDT

Phys i c i ans  Dr i ve  Pa t ien t  Outcome

- Adapted from Advances in Patient Safety:  Clinical Inertia and Outpatient Medical Errors

- Patrick J. O'Connor, JoAnn M. Sperl-Hillen, Paul E. Johnson, William A. Rush, and George Biltz. 



Canada As  A Leader

Age Standardized Cardiovascular Mortality
Per 100,000 population > 40 years of age



INITIATE Secondary Prevention Strategies

From the  FIRST DAY the Diagnosis of ASCVD is made

at the  EARLIEST OPPORTUNITY

and at  EVERY VISIT 

For the  REST OF YOUR PATIENTS’ LIFE

Every  Day  Count s



2010 Recognition that ATTR Amyloidosis is prevalent

2018 Widely available and 95+% Sensitive TC99 Screening

2020 Effective Treatment of ATTR Amyloid And Light Chain Disease

Why Amyloid is Important to Patients Today!



An Abnormal Protein 
Circulates in the 

blood

End Organ 
Deposition

Adapted from Sperry AJCC 2018

The Abnormal Proteins 
Clump (aggregate)

Into fibrils

What is Cardiac Amyloid?



Bone 
Marrow

Plasma
Cells

Light
Chains Misfolded

Monomers

End Organ 
Deposition

Liver
Transthyretin

Tetramer
Transthyretin

Monomers

AL Amyloidosis

ATTR Amyloidosis

Adapted from Sperry AJCC 2018

Misfolded
Amyloid 
fibrils

2  Sources  o f  Card iac  Amy lo idos i s  



Wild-Type 
(ATTRwt)

Hereditary*
(hATTR)

Transthyretin 
(ATTR)

Two Types  o f  aTTR Amy lo idos i s

The Wild Type  and Hereditary presentation are similar, 
But hereditary forms may  have a worse prognosis



Val122Leu  Africa, Caribbean, Americas

Val30Met   Europe , Brazil, Japan

Tyr60Ala Ireland, New England States

Le68Leu Italy

Leu111Met  Denmark
Lovley et al. J Patient-Reported Out. 2021; 5:3
Hawkins et al. Annals of Med, 2015;47: 625-
638

O n e  h AT T R Ty p e  i s  C o m m o n  i n  O u r  C o m m u n i t y
Va l 1 2 2 L e u  i s  c o m m o n  i n  C a r i b b e a n / A f r i c a n  B l a c k s



Amyloid fibrils
Expand intercellular 

spaces

Adapted from Dorball JACCImaging 2020

Normal muscle LVH EKG voltages

Low EKG voltages

Hypertrophic 
Cardiomyopathy

Infiltrative  
Cardiomyopathy

How Amy lo id  Cause  D i sease
A n  I n f i l t r a t i v e  T i s s u e  D i s o r d e r



Myocardium1-3

Heart failure

Hypertrophy

Red  F lag s  fo r  Amy lo id  Accumula t ion
H i d i n g  i n  P l a i n  S i g h t

A m y l o i d  i s  D e t e c t e d  B a s e d  o n  W h e r e  F i b r i l s  A c c u m u l a t e

BILATERAL CARPEL  TUNNEL

SENSORIMOTOR NEUROPATHY

AUTONOMIC NEUROPATHY 1,3

LUMBAR SPINAL STENOSIS4,5

Nerves and Surrounding Tissues

Tendons

Biceps tendon rupture

Rotator cuff disease

NEPHROPATHY1

Proteinuria
Renal failure



Deposition of Amyloids in the Heart Causes Infiltrative Cardiomyopathies

Card iac  ‘Red  F lag s ’ fo r  Amy lo id

Hypertrophy

Common  but 
Non-Specific

Atrial Fibrillation      69%
Asymptomatic LVH   25%
Atrial dilation          60%

Aortic Stenosis

Open AVR biopsy                              6%
TAVR Aortic Stenosis                       16% 

Idiopathic LV hypertrophy               5-6%

Heart Failure

HF preserved EF                           20-30%
HF Reduced EF                                2-5%   



• Carpal Tunnel Syndrome

• CTS diagnosis up to 10 years 
before ATTR diagnosis

• Typically  bilateral 

• Patients often have 
a history of CTS release 
surgery

10%

10% have positive 
amyloid biopsy
(n= 10/98) 

Neurologic  ‘Red Flags’ for Amyloid

Amyloid Deposition in Connective Tissue Causes Nerve Entrapment Syndromes



ATTR detected

No ATTR

Lumbar spinal stenosis 

Kumamoto University Hospital, Japan

ATTR detected

No ATTR

Lumbar spinal stenosis 

67%

33% 44%
56%

United Kingdom
(Westermark 2014, n = 15) (Sueyoshi 2011, n = 36)

The  Neuro log i c  RED  FLAGS
L u m b a r  S p i n a l  S t e n o s i s



Diagnos i s  was  D i f f i cu l t  i n  the  Pas t

• Patients often visit > 5 physicians before  diagnosis

• Time to diagnosis typically more than 2-4 years

• In one study, diagnosis took ˃6 years after the onset of symptoms for 1 in 10 patients

Missed 
Diagnosis

Delayed 
Diagnosis DiagnosisMultiple 

Physicians

RxSymptoms

…. .And  Took  a  LONG t ime.



The Screening for ATTR Amyloidosis is best made by:

1. Cardiac Magnetic Resonance imaging

2. Cardiac and liver CT scan

3. Echocardiography with Global longitudinal strain mapping

4. Nuclear Tc99 cardiac Scan

5. Salivary Gland Biopsy

6. Cardiac  biopsy  (EMB) 

7. Measuring circulating amyloid protein in blood 

Po l l  Ques t ion



The  Go ld  S tandard :   CARD IAC  Tc99  Scan



SPECT Scan1

A Gamma Detector Is Used to Identify Uptake of a Nuclear Radiotracer in the Body

Camera Radiotracer 

How Card ia  ATTR  Scan  i s  Done



Card iac  ATTR  Scann ing  
Inexpens i ve ,  Sa fe  and  Re l i ab le

Sensitivity: 95+%

Specificity:90%

Grade 0                Grade 1                 Grade 3Grade 0 Grade 1 Grade 2 Grade 3

No uptake and normal 
bone uptake

Uptake less than 
rib uptake

Uptake equal to 
rib uptake

Uptake greater than rib 
uptake with mild/ 
absent rib uptake

Grade 2+ tracer uptake 
without monoclonal protein
• Specificity                         99.9% 
• Positive predictive value  99.9%

Reference: Urbain et al. CANM Cardiac Amyloid PYP Imaging Gudelines https://canm-
acmn.ca/resources/Documents/Guidelines%20CA_CANM_EN.pdf accessed on Feb 22, 2022



No contraindications for:
• Renal failure
• Atrial fibrillation
• Devices
• Obesity

Single Rest image only at 3 hours

Low  radiation at 15MCi 3.2 mSV

Card iac  TC99  ATTR  Scan  i s  Low R i sk



Amyloid is More Common than We Realized
Prevalence of Transthyretin Cardiac Amyloidosis in Elderly Subjects From the General Population: The Catch Study 

The prevalence of ATTR in a higher risk population is approximately 1/500

Simplified screening with sensitive TC99 scans identifies a higher prevalence of 
wild type disease populations with red flags than we realized

Aimo et al Pisa Italy, SA-2023



Amyloid: Time To Diagnosis Improving Dramatically

Length of Diagnosis, Diagnostic Tests, and Referral Patterns of Transthyretin Amyloid Cardiomyopathy Patients in the United States, United Kingdom, France, 
Germany, Italy, and Spain
Abstract: 2231 Peter Collins, Ipsos; Wei Yen Chung, Ipsos, Seri Kembangan; Fauziah Hefni, ozan ozbey, Ipsos

A Real World Evaluation with Chart review of 239 physicians in Europe and North America 

Average time to diagnosis 6-9 weeks

Primary physician made the diagnosis 35% of patients

Tc99 ATTR scan + IEP routinely used for screening and diagnosis

Implications:  
1. Tc99 screening is widely used world wide
2. Tc99 screening has dramatically reduced time to DX.
3. Access to timely effective therapies will improve



86 PYP reported  scans 

15 (1 in  6 =16%) diagnostic ATTR cardiac scan  

8  on therapy for ATTR (7),  hATTR(1)

Tc99  Amy lo id  Scan :   F i r s t  year  exper ience



• Left atrial enlargement

• Pericardial effusion

1. Ruberg FL, Berk JL. Circulation. 2012;126:1286-1300. 2. Rapezzi C, et al. Circulation. 2009;120:1203-1212. 3. Dungu JN, et al. Heart. 2012;98:1546-1515. 4. Selvanayagam JB, et al. J Am Coll Cardiol. 2007;50:2101-2110. 5. Falk RH, Dubrey 
SW. Prog Cardiovasc Dis. 2010;52:347-361. 6. Dubrey SW, et al. Heart. 2011;97:75-84. 7. Gertz MA, et al. J Am Coll Cardiol. 2015;66(21):2451-2466. 8. Ando Y, et al. Orphanet J Rare Dis. 2013;8:31. 9. Falk RH, et al. Circ Cardiovasc Imaging. 
2014;7(3):552-562. 10. Nativi-Nicolau J, Maurer MS. Curr Opin Cardiol. 2018;33(5):571-579. 11. Maurer MS, et al. Circulation. 2017;135:1357-1377. 12. Siddiqi OK, Ruberg FL. Trends Cardiovasc Med. 2018;28(1):10-21.

ECHOCARDIOGRAPHY
Clinical value but NOT a sensitive screening test

• Biventricular wall thickening (>12 mm) with granular, speckling appearance of the myocardium

• Thickening of valves, interatrial septum, and papillary muscles

Echocard iog raphy



1. Ruberg FL, Berk JL. Circulation. 2012;126:1286-1300. 2. Rapezzi C, et al. Circulation. 2009;120:1203-1212. 3. Dungu JN, et al. Heart. 2012;98:1546-1515. 4. Selvanayagam JB, et al. J Am Coll Cardiol. 2007;50:2101-2110. 5. Falk RH, Dubrey 
SW. Prog Cardiovasc Dis. 2010;52:347-361. 6. Dubrey SW, et al. Heart. 2011;97:75-84. 7. Gertz MA, et al. J Am Coll Cardiol. 2015;66(21):2451-2466. 8. Ando Y, et al. Orphanet J Rare Dis. 2013;8:31. 9. Falk RH, et al. Circ Cardiovasc Imaging. 
2014;7(3):552-562. 10. Nativi-Nicolau J, Maurer MS. Curr Opin Cardiol. 2018;33(5):571-579. 11. Maurer MS, et al. Circulation. 2017;135:1357-1377. 12. Siddiqi OK, Ruberg FL. Trends Cardiovasc Med. 2018;28(1):10-21.

• Extracellular volume expansion

• Diffuse atrial and LV late gadolinium enhancement

• Prolonged T1 times

Gadolinum enhancement and extracellular volume expansion 
Valuable Confirmatory evidence in selected situations

MRI



Po l l  Ques t ion

64 Male Canadian,  Black born in Caribbean

PMH:  Referred for progressive SOBE 

  No cardiac risk factors 

  
Echo:   LVEF 50%
   Severe LVH with septum 1.6 cm
   Mild global hypo-kinesis
   grade diastolic 3 dysfunction

Treatment Perindopril 8 mg
  Atorvastatin 40 mg
  Lasix 40 mg po od
  Spironolactone

Feels better on  treatment with CCS 2 dyspnea

A Cardiologist appointment in 4 weeks

What would you do next?

1. MRI

2. Cardiac Amyloid Scan

3. Genetic testing for Hattr

4. Immunoelectrophoresis of serum and 

urine with Light chain assay

5. Nothing for now



Investigations:  
PYP Scan Visual grade 3, strongly suggestive of ATTR amyloid

Serum/Urine IEP, IF, LC:  Negative

Genetic testing:   negative

Cardiac investigation

EMB biopsies   6/6 strongly positive for ATTR amyloid

Therapy

 EAP approval for tafamidis

Case  



https://ccs.ca/app/uploads/2020/11/CCS_Info_CA_FNL.pdf

Diagnostic Algorithm Red Flag Patient Suitable for Screening

Echocardiographic imaging  

Rule out Light Chain Disease

Cardiac ATTR Tc99 Scan

Genetic testing if positive

EMB if equivocal

Canad ian  Card iovascu la r  Soc ie ty  Gu ide l ines



INOTERSEN TAFAMIDISPATISIRAN

Screen ing   i s  the  Gateway  to  
Therapy  and  Improved  Prognos i s



Prognos i s  W i thout  Therapy  i s  Poor

Median survival:   Wild Type 3.5 years

Hereditary > Wild Type 2.5 years

By Presentation Polyneuropathy 8-10 years

Heart Failure 2.5-3.5 years

Non Predictors: LVH

Diastology

LVMass

Atrial fibrillation



AL Amyloidosis:   Chemotherapy +/- stem cell transplant

wtATTR Amyloidosis:    Tafamidis

hATTR polyneuropathy:  Inotersen or patisiran 

Management  o f  Amy lo idos i s



Strong recommendation
• Tafamidis

Strong recommendation
• Inotersen
• Patisiran 

C a n a d i a n  C a r d i o v a s c u l a r  S o c i e t y  G u i d e l i n e s



1. Amyloid  is underdiagnosed  but common in specific ‘Red Flag’ presentations

2. Primary care physicians have important role in identifying “Red flags

3. Diagnosis: Cardiac TC99 imaging is sensitive, specific and inexpensive

4. Diagnosis  is the gateway to approved provincially funded & effective therapy

Key  Messages



Will you Screen for Amyloid With ATTR Tc99 Scan 

Where There are ‘Red Flags’ such as

Heart Failure Spinal Stenosis

Unexplained LVH Bilateral Carpal 
Tunnel

Biceps Tendon Rupture

Sensory Motor 
Polyneuropathy

Thought  Ques t ion





SUPPORT AVAILABLE 24/7

Have a patient question? 
Reach out to our 

Corcare Cardiologist directly

416-COR-CARE 



WWW.CORCAREEDUCATION.COM



THANK YOU


