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Conclusions and implications
• The position statement by the DGK and consensus document from the Greek 

expert panel make similar recommendations, with some nuances 
• Interdisciplinary cooperation between neurology, hematology, gastroenterology, 

pathology, and cardiology (and other specialties) is essential for successful 
patient diagnosis and management

• The detection of ATTR-CM as reliably and early as possible, together with 
determination of disease extent and underlying amyloidosis subtype, enables 
initiation of targeted treatment

Introduction
• The approval of specific treatments for transthyretin amyloid cardiomyopathy 

(ATTR-CM) has increased the need to accurately diagnose patients early in the 
disease course 

• The position statement by the German Cardiac Society (DGK) provides a 
diagnostic algorithm for the early detection of ATTR-CM that enables the extent 
and subtype of amyloidosis to be identified, facilitating targeted treatment

• The consensus opinion document developed by an expert panel from Greece 
provides practical guidance on the early recognition and diagnosis of ATTR-CM

• Here we overview the diagnostic algorithm developed by the DGK and the consensus 
opinion developed by the consensus team in Greece to identify key themes 
and differences
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ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; DGK, Deutsche Gesellschaft für Kardiologie–Herz- und 
Kreislaufforschung (German Cardiac Society).



Both panels agree on the main clinical features presented by patients that should raise suspicion of
cardiac amyloidosis, with fatigue, exertional dyspnea and HF being common symptoms

Clinical presentation of cardiac amyloidosis

 Age > 60 years

 Symptoms of HF but normal-sized ventricles

 Unexplained left ventricular (LV) hypertrophy (no history of arterial 
hypertension or absence of hypertensive end-organ damage)

 LV diastolic dysfunction grade II or III

 Arterial hypertension “naturally” cured

 Low voltage or detection of an AV block in the resting ECG

 Pericardial effusion, interatrial thickening, an echo hyperintense 
myocardial texture, wall thickening of the right ventricle, valve 
thickening, or an “apical sparing”

 Low-flow, low-gradient aortic stenosis

 Pathognomonic macroglossia with notches to lateral parts of 
the tongue

 Periorbital purpura (typically after minor injuries)

 Atraumatic biceps tendon rupture

 History of carpal tunnel syndrome (mostly on both sides)

 Sensorimotor or peripheral polyneuropathy, neuropathic pain of 
unknown origin

 Spinal stenosis

 Autonomic dysfunction as well as orthostatic hypotension and 
erectile dysfunction

 Vitreous opacity and pathognomonic pupillary changes

ATTR-CM, transthyretin amyloid cardiomyopathy; AV, atrioventricular; ECG, electrocardiogram; HF, heart failure; 
LV, left ventricular.

Read more:
pages 6–7 of A Yimaz et al. paper
page 3 of V Bistola et al. paper

Clinical signs indicative of cardiac amyloidosis outlined by both panel of experts:

https://pubmed.ncbi.nlm.nih.gov/33459839/
https://pubmed.ncbi.nlm.nih.gov/33452596/


Suggested diagnostic algorithm for ATTR-CM: DGK Position Statement 

CMR, cardiac magnetic resonance imaging; CMP, cardiomyopathies; DGK, Deutsche Gesellschaft für Kardiologie–Herz-und Kreislaufforschung
(German Cardiac Society); EMB, endomyocardial biopsy; LGE, late gadolinium enhancement; LV, left ventricle; MGUS, monoclonal gammopathy 
of unclear significance; MPS, monoclonal protein studies.

Read more:
page 17 of A Yimaz et al. paper

https://pubmed.ncbi.nlm.nih.gov/33459839/


Suggested diagnostic algorithm for ATTR-CM: Greek Expert Panel Consensus

AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; 
mATTR, hereditary transthyretin amyloidosis; Tc99m-DPD, technetium 99m 3,3-diphosphono-1,2 propanodicarboxylate; Tc99m-HMDP; 
technetium 99m hydroxymethylene-diphosphonate; wtATTR, wild-type transthyretin amyloidosis.

Read more:
page 11 of V Bistola et al. paper

https://pubmed.ncbi.nlm.nih.gov/33452596/


Diagnostic cardiac biomarkers and lab assessments

Suggested diagnostic biomarkers:
• Troponin T
• NT-proBNP

AL amyloidosis, immunoglobulin light-chain amyloidosis; DGK, Deutsche Gesellschaft für Kardiologie–Herz-und 
Kreislaufforschung (German Cardiac Society); hATTR amyloidosis, hereditary transthyretin amyloidosis; 
NT-proBNP, N-terminal pro-brain natriuretic peptide.

Suggested diagnostic biomarkers:
• Troponin T
• Natriuretic peptides 

– NT-proBNP may be of value in the early 
identification of cardiac involvement in patients with 
neuropathic hATTR amyloidosis

DGK Position Statement Greek Expert Panel Consensus

Read more:
page 8 of A Yimaz et al. paper
pages 3–4 of V Bistola et al. paper

Laboratory assessments (to confirm AL amyloidosis):
• Serum and urine immunofixation and quantification of serum free kappa and lambda immunoglobulin light chains

https://pubmed.ncbi.nlm.nih.gov/33459839/
https://pubmed.ncbi.nlm.nih.gov/33452596/


Endomyocardial biopsy (EMB)

• Recognizes EMB as gold standard for diagnosis of many non-ischemic heart 
diseases; acknowledges results of EMB can allow therapeutic decision with 
prognostic relevance in cardiomyopathies

• These advantages of EMB must be weighed against the sufficient availability 
of non-invasive information using modern imaging techniques or the potential 
complication risks of invasive EMB

• Risk of complications of EMB for both LV and RV biopsy is low 
(<1.0%) in experienced centers with high case numbers; serious or 
permanent complications are rare

• The specific local conditions and experiences on site as well as the age 
of the patients should be taken into account

• In individual cases, results of previous imaging can help define the 
biopsy target region and the best methodological procedure in order to 
reduce potential risks (e.g., unintentional puncture of the free RV wall)

• In cases of suspected cardiac amyloidosis, an EMB in patients with 
progressive heart failure symptoms is primarily recommended if (a) it is 
necessary to confirm diagnosis and (b) it has direct therapeutic consequences

CMR, cardiac magnetic resonance; DGK, Deutsche Gesellschaft für Kardiologie–Herz-und Kreislaufforschung (German 
Cardiac Society); EMB, endomyocardial biopsy; hATTR amyloidosis, hereditary transthyretin amyloidosis; LV, left ventricular; 
NT-proBNP, N-terminal pro-brain natriuretic peptide; RV, right ventricular.

• Recognizes tissue biopsy as the gold standard for diagnosis 
of amyloidosis 

• Recommends that histologic evaluation is reserved for cases with 
suspected cardiac amyloidosis that fall within the following scenarios: 

A. Abnormal monoclonal paraprotein tests, irrespective of 
scintigraphic results. Here, initial preferred tissue source is 
abdominal fat. If fat biopsy is negative but clinical suspicion 
remains high, either another peripheral tissue or EMB is 
recommended; 

B. High clinical and/or echocardiographic/CMR suspicion of CA, no 
evidence of plasma cell dyscrasia and indeterminate 
scintigraphic results (Perugini grade 0 or 1), where EMB 
is recommended; 

C. High suspicion of AL amyloidosis despite a negative abdominal 
fat biopsy result where EMB should be considered; and 

D. Negative paraprotein testing, if myocardial scintigraphy with 
99mTc-PYP/99mTc-DPD is not available

DGK Position Statement Greek Expert Panel Consensus

Read more:
page 8 of A Yimaz et al. paper
pages 3–4 of V Bistola et al. paper

The DGK suggests bioptic diagnosis, including exact differentiation of cardiac amyloidosis will continue to play a decisive role for the time being; the 

Greek consensus states that the advent of bone scintigraphy has enabled non-invasive diagnosis of ATTR, limiting the need for EMB

https://pubmed.ncbi.nlm.nih.gov/33459839/
https://pubmed.ncbi.nlm.nih.gov/33452596/


Diagnostic scintigraphy

• Considered a highly valuable diagnostic tool for patients 
with suspected ATTR-CM

• Exclusion of AL amyloidosis is required prior to use for 
detection of ATTR-CM

• Tracers in current clinical use:
– 99mTc-DPD
– 99mTc-HMDP

Advantages/disadvantages
+ Low cost

+ Established reimbursement in Germany

+ Wider availability compared to CMR

+ Independent image quality from patient-specific factors

– Lacks possibility of disease quantification

• Careful evaluation of scintigraphy is required for diagnosis of 
ATTR-CM, preferentially in an experienced center

• Tracers 99mTc-PYP/DPD/HMDP recommended

Advantages/disadvantages
+ Requires no specific patient preparation or fasting

+ Applicable in patients reluctant or unable to undergo a CMR 

DGK Position Statement

Greek Expert Panel Consensus

Read more:
pages 12–13 of A Yimaz et al. paper
pages 6–7 of V Bistola et al. paper

99mTc-DPD, technetium 99m 3,3-diphosphono-1,2 propanodicarboxylate; 99mTc-HMDP, technetium 99 
hydroxymethylene-diphosphonate; 99mTc-PYP, technetium 99m pyrophosphate; ATTR-CM, transthyretin amyloid 
cardiomyopathy; CMR, cardiac magnetic resonance imaging; DGK, Deutsche Gesellschaft für Kardiologie–Herz- und 
Kreislaufforschung (German Cardiac Society); H:CL, heart:contralateral half of the lung; SPECT, single photon 
emission computed tomography.

Both panels underscore: 

1. Recommended use of scintigraphy as part of the diagnostic work-up for patients 

with suspected ATTR-CM  

2. Adoption of a) semi-quantitative visual analysis (Perugini Score) and b) semi-

quantitative analysis deploying the H:CL ratio 

3. Importance of SPECT, necessary in case of myocardial uptake on planar 

scintigraphy, to avoid overlap of bone uptake and assess the radionuclide regional 

distribution within the left-ventricular myocardium and interventricular septum

https://pubmed.ncbi.nlm.nih.gov/33459839/
https://pubmed.ncbi.nlm.nih.gov/33452596/


Both panels recommend TTR gene sequencing to 

establish amyloidosis subtype in patients with suspected ATTR-CM 

and genetic testing of relatives in confirmed hATTR amyloidosis 

carriers 

Recommendations for genetic testing in ATTR-CM

• Patients with cardiac, but unclassified ATTR amyloidosis 
(after biopsy examination)

– A molecular genetic diagnosis for further differentiation 
(wtATTR vs hATTR amyloidosis) with sequencing of  the 
TTR gene should be performed

• Patients where clinical findings (imaging) suggest suspicion 
of CA or otherwise unexplained LV hypertrophy

– Genetic analysis of TTR gene should be performed
– Extended genetic diagnosis of further amyloidosis genes 

(e.g., if AApoA1 is suspected) may also be considered

• Biologically related first-degree relatives of patients with 
hATTR amyloidosis

– Mutation cascade screening should be performed to 
determine mutation carrier status (after respective 
genetic counseling)

ATTR amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac 
amyloidosis; DGK, Deutsche Gesellschaft für Kardiologie–Herz- und Kreislaufforschung (German Cardiac Society); 
hATTR amyloidosis, hereditary transthyretin amyloidosis; LV, left ventricular; TTR, transthyretin; wtATTR amyloidosis, 
wild-type transthyretin amyloidosis.

• All cases with confirmed ATTR amyloidosis should undergo 
genetic testing even if no family history or polyneuropathy 
is present

• There is no age limit for genetic testing and some mutations 
may cause symptoms for the first time well over the age of 
70 years

• Genetic testing will differentiate between wtATTR and 
hATTR amyloidosis

• If hATTR amyloidosis is diagnosed, genetic counseling and 
screening of relatives for identification and follow-up of 
asymptomatic carriers are indicated

Read more:
pages 16–17 of A Yimaz et al. paper
page 9 of V Bistola et al. paper

DGK Position Statement Greek Expert Panel Consensus

https://pubmed.ncbi.nlm.nih.gov/33459839/
https://pubmed.ncbi.nlm.nih.gov/33452596/


Glossary
• Aortic stenosis: narrowing of the aortic valve opening
• Atrial fibrillation: a quivering or irregular heartbeat (arrhythmia) that can lead to blood clots, stroke, heart 

failure and other heart-related complications
• Carpal tunnel syndrome: pressure on a nerve in the wrist causing pain and numbness in the hand 

and fingers
• Dyspnea: feeling of breathlessness 
• Hypertrophy (of the left ventricle): enlargement and thickening of the walls of the left ventricle of the heart
• Pathognomonic macroglossia: enlarged tongue
• Pericardial effusion: the build-up of extra fluid in the space around the heart
• Periorbital purpura: bruising or bleeding under the skin in the area around the eye
• Polyneuropathy: damage to the peripheral nerves
• Spinal stenosis: narrowing of the small spinal canal, which contains the nerve roots and spinal cord
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