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Systemic transthyretin (ATTR) amyloidosis is an
underdiagnosed disease in which cardiac involvement is
the dominant clinical feature and the leading cause of
morbidity and mortality." ATTR can be the result of an
inherited mutation (ATTRv) in the TTR gene, or from
so-called ‘‘wild-type’> ATTR (ATTRw), in which there
is no genetic mutation. Once thought to be a rare dis-
ease, ATTR cardiac amyloidosis (ATTR-CA) is now
increasingly recognized, and is a common comorbidity
in calcific aortic stenosis (occurring in up to 16% of
patients referred for interventional therapy”). ATTR-CA
can also manifest as heart failure with preserved ejection
fraction (HFpEF), atrial fibrillation, conduction distur-
bances, and sinus node dysfunction—especially in men
over 60 years of age.>* Up to 29% of patients with
HFpEF have ATTR-CA, which has been considered as a
reason for the failure of standard heart failure therapies
in HFpEF trials.” Evidence is accruing for a number of
paradigm-shifting therapies with the ability to change
the natural course of this disease.® These drugs, e.g.,
tafamidis, are expected to demonstrate a greater benefit
when administered early in the disease course.®’ The
accurate and timely diagnosis and staging of ATTR-CA
are therefore imperative. Although the reference stan-
dard for ATTR-CA diagnosis is histology, cardiac
biopsy is invasive and not amenable to repetition.
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Technetium-99m (**™Tc)-labeled scintigraphy has pro-
ven to be highly sensitive and fairly specific for the
diagnosis of ATTR-CA, and various radiotracers have
been employed, e.g., °™Tc-pyrophosphate (**™Tc-
PYP), °’™Tc-3,3-diphosphono-1,2-propanodicarboxylic
acid  (**™Tc-DPD), and “’™Tc-hydroxymethylene
diphosphonate (**™Tc-HMDP).*' Myocardial **™Tc
uptake in ATTR is likely related to binding of the tracer
to microcalcifications occurring within ATTR fibrils,
and visualization involves planar and single-photon
emission computed tomography/computed tomography
(SPECT-CT) imaging after intravenous administration
of the radiotracer. SPECT imaging is required to dis-
tinguish left ventricular blood pool uptake from
myocardial uptake, and lowers the number of false-
negative studies. Scintigraphy has shown promise not
only for diagnosis of ATTR-CA, but also as a risk-
stratification tool: the regional distribution of 99™Tc-
PYP has been linked to mortality in a population of
patients with confirmed ATTR-CA."" Despite its proven
ability to diagnose, stage, and risk-stratify ATTR-CA,
the technique of *™Tc-labeled scintigraphy has not been
rigorously standardized. A reproducible approach to
9MTc-labeled scintigraphy for ATTR-CA is of impor-
tance not only for patient-level diagnosis and follow-up,
but also for the performance of multicenter studies.

In the current issue of the journal, Schatka et al.'?
compared various iterations of a planar and SPECT/CT
scintigraphy protocol for *™Tc-DPD in the diagnosis of
ATTR-CA. The authors compared the timing of planar
imaging at 1 hour post infusion (p.i.) and at 3 hours p.i.
and investigated whether H-mode or L-mode would
perform better in SPECT/CT."? By calculating Perugini
(visual) scores and heart to contralateral (H/CL) ratios
from planar images 1 hour and 3 hours p.i. in 25 patients
with and 38 without ATTR-CA, they could demonstrate
that sensitivity and specificity were > 95% for H/CL
ratios at both time points. Visual scores at 1 hour p.i.
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were less specific for the diagnosis of ATTR-CA, and
therefore the addition of earlier imaging (1 hour p.i.)
added no real benefit. Accurate and reproducible quan-
tification of myocardial **™Tc-DPD uptake could be
achieved with both H-mode and L-mode SPECT/CT,
but was superior when employing H-mode, especially
with reference to extracardiac disease.

9mTe_scintigraphy has been thoroughly investi-
gated and biopsy-proven as a diagnostic technique in
ATTR-CA.*? Although previous studies have examined
the potential benefits of an optimized imaging protocol
for ™Tc-PYP scintigraphy (mainly used in the USA),'*
similar data for **™Tc-DPD (which is more commonly
used in Europe) are lacking. Castano et al.'"* found a
lower sensitivity of **™Tc-PYP scintigraphy at 3 hours
p-i., compared to 1 hour p.i., which is in contrast to the
current study. While a different tracer (*™Tc-PYP) was
used, similar clearance to 99mT: DPD in a preclinical
rodent model argues against this as a reason for the
discrepancy. '’

Although **™Tc-DPD scintigraphy has an estab-
lished role in the diagnosis of ATTR-CA, little attention
has been paid to standardizing and optimizing the
technique itself. With the advent of effective amyloid-
specific therapies, it is reasonable to expect that **™Tc-
DPD scintigraphy will be performed more frequently
than what it currently is. Most data on its diagnostic
performance originate from large centers of excellence,
and proliferation of the technique will likely lead to
9MTe-scintigraphy being performed often in smaller
centers. This trend mandates rigorous standardization in
order to achieve the highest possible diagnostic efficacy,
and to counter the potential effect of populations with a
lower pretest probability. Optimization and standard-
ization of the technical aspects of °°™Tc-DPD
scintigraphy may improve the diagnostic performance
even further, and allow meaningful comparison when
multicentric studies are performed. Many questions
regarding *°™Tc-scintigraphy remain: while its diag-
nostic performance is known in populations with a high
pretest probability, little data exist on **™Tc-scintigra-
phy as a screening test. The Screening for Cardiac
Amyloidosis Using Nuclear Imaging for Minority Pop-
ulations (SCAN-MP; NCT03812172) study is expected
to shed more light on scintigraphy in elderly African
American and Hispanic populations with HFpEF. The
timeous institution of pharmacotherapy for ATTR-CA
will be predicated on early diagnosis, while currently
early stages of the disease are considered a cause of
false-negative scans. The utility of *™Tc-DPD scintig-
raphy as a biomarker for treatment response to the
multitude of emerging therapies requires delineation.
ATTR-CA’s exact prognostic impact (and the effect of
treatment) in calcific aortic stenosis still remains
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unknown. The realization that ATTR-CA underlies up to
a third of HFpEF, carries the possibility of **™Tc-
scintigraphy taking center stage in heart failure clinics;
all the more reason to ensure that the test itself has been
standardized and refined to a level commensurate with
the challenge posed by the many clinical questions
remaining around ATTR-CA.

Disclosures

The Department of Cardiology of Leiden University
Medical Centre received research grants from Abbott Vascu-
lar, Bayer, Biotronik, Bioventrix, Boston Scientific, Edwards
Lifesciences, GE Healthcare and Medtronic. Jeroen Bax
received speaker fees from Abbott Vascular. Jan Stassen and
Pieter van der Bijl have nothing to disclose.

References

1. Wechalekar AD, Gillmore JD, Hawkins PN. Systemic amyloido-
sis. Lancet. 2016;387:2641-54.

2. Castafio A, Narotsky DL, Hamid N, Khalique OK, Morgenstern R,
DeLuca A, et al. Unveiling transthyretin cardiac amyloidosis and
its predictors among elderly patients with severe aortic stenosis
undergoing transcatheter aortic valve replacement. Eur Heart J.
2017;38:2879-87.

3. Longhi S, Quarta CC, Milandri A, Lorenzini M, Gagliardi C,
Manuzzi L, et al. Atrial fibrillation in amyloidotic cardiomyopa-
thy: Prevalence, incidence, risk factors and prognostic role.
Amyloid. 2015;22:147-55.

4. Gonzalez-Lopez E, Gallego-Delgado M, Guzzo-Merello G, de
Haro-Del Moral FJ, Cobo-Marcos M, Robles C, et al. Wild-type
transthyretin amyloidosis as a cause of heart failure with preserved
ejection fraction. Eur Heart J. 2015;36:2585-94.

5. Oghina S, Bougouin W, Bézard M, Kharoubi M, Komajda M,
Cohen-Solal A, et al. The impact of patients with cardiac amy-
loidosis in HFpEF trials. JACC Heart Fail. 2021;9:169-78.

6. Maurer MS, Schwartz JH, Gundapaneni B, Elliott PM, Merlini G,
Waddington-Cruz M, et al. Tafamidis treatment for patients with
transthyretin amyloid cardiomyopathy. N Engl J Med.
2018;379:1007-16.

7. Keohane D, Schwartz J, Gundapaneni B, Stewart M, Amass L.
Tafamidis delays disease progression in patients with early stage
transthyretin familial amyloid polyneuropathy: Additional sup-
portive analyses from the pivotal trial. Amyloid. 2017;24:30-6.

8. Bokhari S, Castafio A, Pozniakoff T, Deslisle S, Latif F, Maurer
MS. (99m)Tc-pyrophosphate scintigraphy for differentiating light-
chain cardiac amyloidosis from the transthyretin-related familial
and senile cardiac amyloidoses. Circ Cardiovasc Imaging.
2013;6:195-201.

9. Gillmore JD, Maurer MS, Falk RH, Merlini G, Damy T, Dis-
penzieri A, et al. Nonbiopsy diagnosis of cardiac transthyretin
amyloidosis. Circulation. 2016;133:2404-12.

10. Glaudemans AW, van Rheenen RW, van den Berg MP, Noordzij
W, Koole M, Blokzijl H, et al. Bone scintigraphy with
(99m)technetium-hydroxymethylene diphosphonate allows early
diagnosis of cardiac involvement in patients with transthyretin-
derived systemic amyloidosis. Amyloid. 2014;21:35-44.

11. Sperry BW, Vranian MN, Tower-Rader A, Hachamovitch R,
Hanna M, Brunken R, et al. Regional variation in technetium
pyrophosphate uptake in transthyretin cardiac amyloidosis



Journal of Nuclear Cardiology®
Volume 28, Number 6;2497-9

12.

13.

and impact  on mortality. JACC  Cardiovasc
2018;11:234-42.

Schatka I, Bingel A, Schau F, Bluemel S, Messroghli D, Frumkin
D, et al. An optimized imaging protocol for [99mTc]Tc-DPD
scintigraphy and SPECT/CT quantification in cardiac transthyretin
(ATTR) amyloidosis. J Nucl Cardiol 2021.

Dorbala S, Ando Y, Bokhari S, Dispenzieri A, Falk RH, Ferrari
VA, et al. ASNC/AHA/ASE/EANM/HFSA/ISA/SCMR/SNMMI
expert consensus recommendations for multimodality imaging in
cardiac amyloidosis: Part 1 of 2-evidence base and standardized

methods of imaging. J Cardiac Fail. 2019;25:e1-39.

Imaging.

Stassen et al 2499

Optimizing **™Tc-DPD scintigraphy

14. Castano A, Haq M, Narotsky DL, Goldsmith J, Weinberg RL,

15.

Morgenstern R, et al. Multicenter study of planar technetium 99m
pyrophosphate cardiac imaging: Predicting survival for patients
with ATTR cardiac amyloidosis. JAMA Cardiol. 2016;1:880-9.
McAfee JG, Krauss DJ, Subramanian G, Thomas FD, Roskopf M,
Ritter C, et al. Comparison of 99mTc phosphate and diphospho-
nate complexes in experimental renal infarcts. Invest Radiol.
1983;18:479-84.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Optimizing 99mTc-DPD scintigraphy: Adding value to the diagnosis and treatment of cardiac transthyretin amyloidosis
	References




