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Conclusions and implications

• DPD SPECT/CT effectively measures hereditary ATTR (hATTR) amyloid distribution 

and provides information on cardiac amyloid load

• Quantitative DPD uptake measured with SPECT/CT appears to be more reliable for 

assessment of disease progression than the Perugini score

Introduction

• It is important to identify transthyretin amyloid cardiomyopathy (ATTR-CM) in patients 

with heart failure (HF), as conventional HF medication has no proven effect on 

prognosis, and might even be harmful to patients with ATTR-CM

• Nuclear medicine imaging by scintigraphy using the tracer 

99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid (DPD) is an important part of the 

diagnosis of ATTR-CM

• While the Perugini score has mainly been used in DPD scintigraphy, quantitative DPD 

single-photon emission computed tomography (SPECT/CT) may have a better 

diagnostic performance

• This retrospective study aimed to determine the value of quantified scintigraphy 

utilizing DPD SPECT/CT, and correlate its uptake with cardiac functional parameters

Summary at-a-glance: 
DPD SPECT/CT measures 

amyloid distribution and 
provides information on 
cardiac amyloid load in 
patients with hereditary 

ATTR-CM
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ATTR-CM, transthyretin amyloid cardiomyopathy; DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; hATTR, hereditary 
transthyretin amyloidosis; HF, heart failure; SPECT, single-photon emission computed tomography.



Methodology and patient population

• Retrospective study of 48 patients with hATTR type-A fibril composition examined between 2012 and 2015 at the Swedish 
Centre for Hereditary Amyloidosis in Umeå, Sweden

• Manual mapping of volumes of interest (VOIs) on DPD SPECT/CT examinations were used to quantify heart uptake

• DPDmean and DPDmax uptake, and calculated DPD-based amyloid burden (DPDload) was correlated with echocardiographic 
strain values for different regions of the heart and cardiac biomarkers

DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; hATTR, hereditary transthyretin amyloidosis; HF, heart 
failure; NT-proBNP, N-terminal pro-B-type natriuretic peptide; SPECT, single-photon emission computed tomography; 
VOI, volume of interest.

Read more: 

pages 2–4 of published paper 

• Mortality

• Hypertension

• Atrial fibrillation

Presence of a pacemaker

NT-proBNP level

Troponin T level 

Data collected from clinical records included:
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DPD and echocardiographic strain analysis

Tc-DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; LV, left ventricle; NT-proBNP, N-terminal pro-B-type 
natriuretic peptide; RV, right ventricle; VOI, volumes of interest.

DPD analysis 

• There was a strong relationship between DPDmean and 

DPDmax values in all VOIs (P<0.001)

• For both regions, left ventricle (LV) and ventricles, there 

was a significant correlation between DPDload and Perugini

grade (P=0.001) 

Echocardiographic strain analysis

• 33 patients (69%) exhibited impaired LV global longitudinal 

strain (values below −20%)

Read more: 

pages 5–6 of published paper 

Boxplot showing distribution of LV 

DPDload for different Perugini grades
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DPD correlation to corresponding echocardiographic 
strain parameters and cardiac biomarkers

DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; IVS, interventricular septum; LV, left ventricle; 
NT-proBNP, N-terminal pro-B-type natriuretic peptide; RV, right ventricle; VOI, volumes of interest.

Read more: 

page 5 of published paper 

DPDmean

• Comparing DPDmean to echocardiographic strain values, statistically 

significant correlations were seen for all VOIs

• No statistically significant correlations were found toward any biomarkers DPD load 

significantly 

correlated with 

troponin T and 

log10

(NT-proBNP)

DPDmax

• Comparing DPDmax to echocardiographic strain values, statistically 

significant correlations were found in the VOIs for the left side of the 

heart (LV lateral wall, interventricular septum [IVS], apex, and LV)

• No correlations were found between strain and RV free wall or with any of 

the biomarkers

DPDload

• DPDload correlated significantly with all echocardiographic strain 

parameters in all regions (P≤0.001)
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Conclusions and implications

DPD, 99mTc-3,3-diphosphono-1,2-propanodicarboxylic acid; hATTR-CM, hereditary transthyretin amyloid cardiomyopathy; SPECT, single-photon emission computed tomography.

Discussion points

• The main finding in this study was that DPD 
SPECT/CT measures ATTRv amyloid distribution 
and provides information on cardiac amyloid load. 
Furthermore, DPD amyloid uptake correlates with  
echocardiographic strain measures and cardiac 
biomarkers

• As quantitative SPECT/CT correlates with myocardial 
strain and cardiac biomarkers, DPD quantification 
appears to be more reliable for assessment of 
disease progression than Perugini score

• However, it is too early to definitely confirm the added 
value of quantitative DPD SPECT relative to 
existing biomarkers

Links to further useful papers/materials: Papathanasiou M, et al. Int J Cardiol Heart Vasc 2020;28:100519.

Implications

• These findings suggest DPD SPECT/CT has the 
potential to be a valuable tool for the assessment of 
change in cardiac amyloid load in both in the clinic 
and in research

• Quantitative DPD SPECT, together with other known 
biomarkers, also has the potential to add new 
information to the basic understanding of ATTR 
amyloidosis disease progression

• Further study is needed on DPD quantification of 
wild-type ATTR, to see whether these results would 
be reproduced

• In the future, quantitative DPD might have an important 
role in the evaluation of disease-modifying 
treatments
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Glossary

• LV (left ventricular) global longitudinal strain: a method for evaluating LV systolic function

• Interventricular septum: medial wall of the left ventricle; borders septum between the left and 

right ventricle

• Perugini score: a four-stage grading system based on the intensity of uptake of 99mTc-DPD in the 

myocardium relative to that in the bones

• Scintigraphy: also known as a gamma scan, a radioactive tracer is injected into the bloodstream and used 

to obtain an image of an organ or record its functioning using a gamma detector/camera

• Troponin T: troponins are proteins in muscle fibers that help regulate muscle contraction; cardiac troponin T 

is an indicator of myocardial necrosis

• VOIs (volumes of interest): used to estimate the organ activity concentration in SPECT


