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Mrs M. 1949: 1st admission November 2014 

Past medical 
history 

• Retired music teacher 

• Fibromyalgia diagnosed in 2000 

• No other comorbities, no regular medications 

History of 
present 
illness 

 • Progressive dyspnea, currently NYHA class III, onset during Summer 2014 

• Slight chest oppression 

• Swollen legs for 2 weeks 

Risk factors 

• Active smoker (40 pack-years) 

• Overweight (BMI = 27.6 kg/m2)  

• « Social drinker»: ½ pastis (anise-flavored spirit) before lunch, 1 glass 
whisky in the evening 

Physical 
exam 

• BP 105/82 mmHg. HR 92 bpm. SaO2: 93% on room air 

• JVP NA. Non-displaced apex beat. Mild pedal oedema. Bibasilar pulmonary 
rales 

• S1/ S2 hardly audible,  S3/S4, 2/6 systolic murmur at left sternal border 



Mrs M. 1949: ECG 



• Normal blood count 

• INR 1.24 (TP 62%) 

• Creatinine: 92 µmol/l, GFR (CKD-EPI) 56 ml/min/1.73 m2 

• GGT 47 U/l  

• Troponin I: 0.166 µg/L (>0.090); BNP: 517 ng/L 

• D-dimer: 720 µg/L 

 

Mrs M. 1949: laboratory tests 



Mrs M. 1949: chest x-ray 



Is it heart failure? 

ESC HF guidelines 2016 Ponikowski P et al. 
Eur Heart J May 20 
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Mrs M. 1949: TTE at admission (portable device) 

• Non dilated LV 

• Increased wall thickness (IVS 12 mm) 

 

• Mild pericardial and pleural effusions 

 



Mrs M. 1949: TTE 

• Bi-atrial enlargement 

 

• LVEF estimated at 65%  

 



Pulmonary function tests 

Conclusions: 

• No obstructive defect 

• FEV1/FVC = 76% predicted 

• FEV1 = 82% predicted 

• No restrictive defect (TLC 90% predicted) 

• Normal CO diffusing capacity (80% predicted) 

 



Qu. 3: What is the most likely diagnosis? 

 

 

 

1 Anginal equivalent 

2 HFpEF 

3 COPD 

4 Pulmonary embolism 

5 Deconditioning 



Qu. 3: What is the most likely diagnosis? 

 

 

 

1 Anginal equivalent 

2 HFpEF ✔ 

3 COPD 

4 Pulmonary embolism 

5 Deconditioning 



All conditions are met for HFpEF diagnosis 

ESC HF guidelines 2016 Ponikowski P et al. Eur Heart J May 20 

Heart failure with reduced ejection fraction (EF) 

Heart failure with mid-range EF 

Heart failure with preserved EF 



What is the cause of heart failure? 

ESC HF guidelines 2016 
Ponikowski P et al.  
Eur Heart J May 20 



What is the cause of heart failure? 
Myocardial ischemia ruled out by PET-CT 
 
Discharge diagnosis:  
Heart failure with preserved ejection fraction due to 
hypertensive heart disease 
 
Discharge medications:  
- Torasemide 15 mg od 
- Spironolactone 12.5 mg od 
- Carvedilol 3.125 mg bid 
- Lisinopril 5 mg od 

ESC HF guidelines 2016 
Ponikowski P et al.  
Eur Heart J May 20 



Mrs M. 1949: February 2015: worsening HF 

• Actually the patient never had high blood pressure… 
 

• Recurrence of dyspnea and leg edema 
 

• NT-pro-BNP 3769 ng/L 
 

• Creatinine 119 µmol/l, GFR (CKD-EPI) 40 ml/min/1.73 m2 



Qu. 4: What would be your next diagnostic step? 

 
 

 

1 Repeat echocardiography 

2 MRI 

3 Endomyocardial biopsy 

4 Coronary angiogram 

5 Psychiatry consult 



Qu. 4: What would be your next diagnostic step? 

 
 

 

1 Repeat echocardiography ✔ 

2 MRI 

3 Endomyocardial biopsy 

4 Coronary angiogram 

5 Psychiatry consult 



TTE (2): parasternal views 

• Increased LV wall thickness (IVS 13 mm) 

 

• Slight progression of pericardial effusion 

 



TTE (2): apical view 

• Normal LVEF calculated at 56% (modified 2D Simpson’s rule) 
• AV valve thickening 
 

 



TTE (2): diastolic function 

• Grade II diastolic dysfunction 
(pseudonormalisation) 
 

• E/e’ mean ratio: 21.3  
 (indicating increased LVEDP)  
 

E-wave: 72.8 cm/s 

A-wave: 67.0 cm/s 

DT: 0.14 s 

Lateral e’: 4.8 cm/s  

Septal e’: 2.6 cm/s  



TTE (2): longitudinal strain 

• Severely reduced global longitudinal strain -6.5% (normal value = -21%) 
• More pronounced reduction in the basal segments 
 



Mrs M. 1949: cardiac MRI 



Mrs M. 1949: cardiac MRI 

Typical subendocardial ring of enhancement after gadolinium injection 



Qu. 5: What is now the most likely diagnosis? 

 
 

 

1 Ischemic heart disease 

2 Familial HCM 

3 Cardiac amyloidosis 

4 Fabry’s disease 

5 Sarcoidosis 



Qu. 5: What is now the most likely diagnosis? 

 
 

 

1 Ischemic heart disease 

2 Familial HCM 

3 Cardiac amyloidosis ✔ 

4 Fabry’s disease 

5 Sarcoidosis 



Concentric LVH in the absence of HTN or aortic valve stenosis: 
differential diagnosis  

ESC guidelines hypertrophic cardiomyopathy Eur Heart J 2015. 



What is cardiac amyloidosis? 

Patel KS et al. J Intern Med 2015; 278: 126–144. 



What is cardiac amyloidosis? 

Patel KS et al. J Intern Med 2015; 278: 126–144. 



Diagnostic algorithm of cardiac amyloidosis 

Gillmore JD et al. Circulation. 2016;133:2404-2412. 

specificity 
and PPV = 
100%! 



Diagnostic algorithm of cardiac amyloidosis 

Gillmore JD et al. Circulation. 2016;133:2404-2412. 

Sensitivity 
and NPV 
>99% 



Indications for endomyocardial biopsy 

• In cases of suspected AL cardiac amyloidosis if:  
• Skin fat aspirate/biopsy negative 
• Bone marrow aspirate negative 

 
• In very rare cases of suspected ATTR cardiac 

amyloidosis and inconclusive bone scans (grade 1)  

 



Specific treatment perspectives 



Back to Mrs M. 1949 

• Protein electrophoresis:  

• Paraprotein IgM lambda 

• Free lambda light chains 623 g/l (5.7-26.3) 

• No Bence Jones protein in the urine 

• Beta-2 microglobulin: 2.6 mg/l (0.8-2.2) 

 

• => High suspicion of AL amyloidosis 

 

• Skin fat biopsy: negative. Second biopsy: negative 

 

• Bone marrow aspiration: monoclonal plasmocytosis lambda 10% but no 
amyloid deposits 

 

 

 

 



Mrs M. 1949: ⁹⁹mTc-DPD (bone) scintigraphy 

No cardiac uptake  

(highly sensitive for ATTR 
amyloid deposits) 



Mrs M. 1949: PET-CT (F18-Florbetapir)* 

Radiotracer uptake in the LV, RV and atria walls  

Highly suggestive of AL amyloïdosis 

 *experimental protocol 



Mrs M. 1949 

• Protein electrophoresis:  

• Paraprotein IgM lambda 

• Free lambda light chains 623 g/l (5.7-26.3) 

• No Bence Jones protein in the urine 

• Beta-2 microglobulin: 2.6 mg/l (0.8-2.2) 

 

• => High suspicion of AL amyloidosis 

 

• Skin fat biopsy: negative. Second biopsy: negative 

 

• Bone marrow aspiration: monoclonal plasmocytosis lambda 10% but no 
amyloid deposits 

 

• Third skin fat biopsy: positive for amyloid AL! 

 

 

 



• March 31st 2015: First cycle of chemotherapy 
(cyclophosphamide, bortezomibe and dexamethasone) 
 

• April 30th: sepsis due to acute diverticulitis treated 
conservatively by antibiotics 
 

• May: not considered for HTx because of age and poor 
immediate prognosis 

 
• June 12th: sudden death at night 

Evolution 



Take home messages 

Cardiac amyloidosis should be suspected in any patient 
with HFPEF without a clear history of HTN 

 

The diagnosis is complex and often requires a 
multidisciplinary approach including new imaging 
modalities 

 

An accurate diagnosis is crucial since specific therapies 
targeting the different types of cardiac amyloidosis are or 
will be available soon 

 

 



Thank you! 


