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Introduction

• Tafamidis prevents or slows amyloidogenesis in patients with transthyretin 

cardiac amyloidosis (ATTR-CM), but does not address existing disease 

burden, making earlier diagnosis and timely treatment initiation prior to the 

onset of substantial organ dysfunction a clinical priority

• Diagnosis of ATTR-CM using biopsy is being replaced by non-invasive 

methods such as 99mtechnetium pyrophosphate (99mTc-PYP) scintigraphy

• This study analyzed trends in 99mTc-PYP scanning for ATTR-CM, including 

appropriate use of supplementary tests to rule out other conditions 

Summary at-a-glance: 
The use of non-invasive 

techniques, such as
nuclear scintigraphy using 

bone-seeking tracer 
99mTc-PYP, for the 

diagnosis of transthyretin
cardiac amyloidosis 

is increasing
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Conclusions and implications

• The use of nuclear scintigraphy using bone-seeking tracer, such as 

99mTc-PYP, is increasing; however, there is insufficient use of auxiliary tests 

to rule out amyloid light chain amyloidosis, identify TTR mutations, or 

improve scan result accuracy



Methodology and patient population

Read more: 
pages 2–4 of published paper 

Study population:

• Mean age was 76.7 ± 10.9 years

• 68% were male

Key methods:

• 99mTc-PYP nuclear imaging using 1-hour scanning protocols, 
had been carried out on all patients

• SPECT scanning was added to the scanning protocol for 
positive planar scans starting in 2017. SPECT images were 
interpreted and the presence or absence of myocardial uptake 
and blood pooling were documented

• Based on consensus guidelines, patients were classified into 
four mutually exclusive diagnostic categories: ATTR-CM; 
light-chain cardiac amyloidosis (AL-CM); no CA; 
or indeterminate 

• ATTR-CM was diagnosed by histology with positive cardiac 
biopsy, or imaging criteria that included all of the following:

• Increased left ventricular wall thickness; grade 2 or 3 cardiac 
scintigraphy with 99mTc-PYP; and negative monoclonal protein 
testing indicating no amyloid light chain amyloidosis

Most patients were scanned for clinical 

purposes; however, from 2014 to 2016, 175 

patients were scanned for ATTR-CM as part of 

the UNVEIL study, which tested patients with 

severe aortic stenosis who were undergoing 

transcatheter valve replacement 

All unique patients (N=753) who underwent
99mTc-PYP nuclear imaging for possible 
ATTR-CM at a single US Medical Center

between Dec 2010 and Oct 2019 were included
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Over the 10-year study period, rates of endomyocardial biopsy 
remained stable and use of 99mTc-PYP scanning increased

• Between 2010 and 2019, 578 scans 
were obtained*

• The average number of scans per year was 
101 between 2015 and 2019

• Clinical scan volume reached a peak of 132 
in 2019

• The absolute biopsy rate did not change 
significantly over the study period

• Of the total 753 patient cohort, 104 patients had 
cardiac biopsy results for amyloidosis available

• 51 occurred prior to 2015 and 53 from 2015 

• 69 biopsies showed ATTR amyloidosis, 13
AL amyloidosis and 22 no amyloidosis

*After exclusion of 175 patients enrolled in the UNVEIL study of patients 
with severe aortic stenosis
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Yearly trends in biopsy and scan volume 

and positivity rate by patients undergoing 

clinical 99mTc-PYP scans
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Consensus guidelines recommending the use of additional tests to 
improve the accuracy of 99mTc-PYP scanning in the diagnosis of 
ATTR-CM are not being followed
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Using SPECT 

as a reference 

standard, 

planar imaging 

had false 

positive results 

in 64% of grade 

2 scans

Of the 753 patients who underwent 99mTc-PYP scanning and were included in the 

analysis, 307 had a visual score of 0 (41%), 177 had a visual score of 1 (23%), 37 of 

2 (5%), and 232 of 3 (31%). There was an increase in the proportion of grade 2 or 

grade 3 scans in each age bracket with increasing age up to >70 years of age.

In total, 196 patients who underwent testing met the criteria for ATTR-CM (26% of 

the total cohort); 143 of these patients (73%) had genetic testing results available 

for review: 65 had TTR mutations and 78 had normal TTR genotype.

Monoclonal protein testing status was assessed in 550 patients: 464 (84%) 

underwent SPEP; 406 (74%) had SPEP with immunofixation; 434 (79%) had 

serum light chains quantitated; 427 (78%) had both SPEP and serum free light 

chain testing; and 376 (68%) had both a SPEP with immunofixation and serum free 

light chain testing. The use of SPECT scanning increased over time; by 2018, 97% 

of patients with visual grade 1–3 scans underwent SPECT imaging.
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Conclusions and implications

Discussion points

• The use of non-invasive testing, such as 99mTc-PYP scanning, is 

increasingly being used for the initial diagnosis of ATTR-CM, with 

favorable test characteristics compared with biopsy

• Within the study population, a significant proportion of patients did 

not undergo the recommended monoclonal protein evaluation to 

exclude amyloid light chain amyloidosis or receive genetic testing 

for identification of TTR mutations

• Planar scanning alone with 1-hour scanning protocols has low 

diagnostic accuracy for grade 1 and 2 results; accuracy can be 

improved by SPECT

Links to further useful papers/materials: Dorbala S, et al. J Card Fail 2019;25:e1–39; Dorbala S, et al. J Card Fail 2019;25:854–65.

Implications

• The increase in the use of non-invasive techniques, such as 

scanning, for the diagnosis of ATTR-CM is beneficial to 

patients, particularly as it avoids cardiac biopsy

• Increased use of 99mTc-PYP scintigraphy and 

other non-invasive testing pathways has the potential to 

identify more patients with ATTR-CM

• However, as planar scanning can result in false positive 

results, the use of monoclonal protein testing, TTR mutation 

analysis, and SPECT imaging is essential to ensure 

correct diagnosis 
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Glossary

• 99mTc-PYP (99mtechnetium pyrophosphate) scintigraphy: a non-invasive diagnostic technique using bone-
seeking radiopharmaceuticals, such as 99mTc-PYP, which contribute to an accurate diagnosis of
ATTR-CM, as long as amyloid light chain amyloidosis has been ruled out by testing for monoclonal protein. 
However, cardiac scintigraphy by planar scanning alone can lead to false positive results

• SPECT (single-photon emission computer tomography): tomographic imaging using single-photon 
emission computer tomography, which can be used to confirm myocardial uptake

• SPEP (serum protein electrophoresis): a test for serum free light chains, which can be used to diagnose 
amyloid light chain amyloidosis


