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Radionuclide bone scintigraphy is the cornerstone of an imaging-based 
algorithm for accurate non-invasive diagnosis of transthyretin cardiac 
amyloidosis (ATTR-CA).1 In patients with heart failure and suggestive 
echocardiographic and/or cardiac magnetic resonance imaging findings, 
the positive predictive value of Perugini grade 2 or 3 myocardial uptake 
on a radionuclide bone scan approaches 100% for the diagnosis of 
ATTR-CA as long as there is no biochemical evidence of a clonal dys-
crasia.1–3 The technetium-labelled tracers that are currently validated 
for non-invasive diagnosis of ATTR-CA are pyrophosphate 
(99mTc-PYP), hydroxymethylene diphosphonate (99mTc-HMDP), and 
3,3-diphosphono-1,2-propanodicarboxylate (99mTc-DPD).4 Although 
they are considered to have similar diagnostic performance, no 
head-to-head comparison of these tracers has yet been undertaken 
and potentially clinically important differences in kinetics and distribu-
tion of these radiotracers have been reported.4,5

We sought here to compare the diagnostic performance of 
99mTc-HMDP and 99mTc-DPD in a series of 11 patients with suspected 
cardiac amyloidosis (CA) who first had a bone scan with 99mTc-HMDP 
at their local hospital, mostly during the work-up of a known or sus-
pected cancer, and a second bone scan with 99mTc-DPD at the UK 
National Amyloidosis Centre (NAC) as part of a comprehensive amyl-
oidosis assessment. Characteristics of gamma camera and acquisition 
protocols used at the NAC have been published previously.1,4

DICOM images of all scans were reviewed at the NAC by two expert 
nuclear medicine operators who assigned a Perugini grade and estab-
lished the heart-to-contralateral (H/CL) ratio, as previously described.5

Study approval was from the Royal Free Hospital ethics committee (ref: 
06/Q0501/42).

Baseline patient characteristics are shown in the Table 1. CA was 
confirmed in 10 patients (9 ATTR-CA and 1 light chain (AL) CA 
[AL-CA]); a single case (ID #3) had no CA on comprehensive NAC 
evaluation, accompanied by absence of cardiac uptake of either 

99mTc-HMDP or 99mTc-DPD. The median (25–75% CI) time interval 
between the first and second radionuclide scan was 4.9 (2.3–11.5) 
months. Perugini grade differed between 99mTc-HMDP and 
99mTc-DPD in 3/9 (33%) patients, all of whom had wild-type 
ATTR-CA, with lower myocardial uptake on 99mTc-HMDP (grade 1) 
in all such cases compared with 99mTc-DPD (grade 2), suggesting a diag-
nosis other than ATTR-CA that would have required an unnecessary 
endomyocardial biopsy, with its attendant risks, to confirm the clinical 
suspicion of ATTR-CA. H/CL ratios were consistently lower with 
99mTc-HMDP than 99mTc-DPD, including among patients with scans ta-
ken < 3 months apart. Locally, single photon emission computed tom-
ography (SPECT) imaging was done in three of 10 patients and 
confirmed myocardial location of 99mTc-HMDP. SPECT imaging was 
systematically performed at the NAC and confirmed the myocardial lo-
cation of 99mTc-DPD uptake in all patients with CA.

To the best of our knowledge, this is the first cohort of patients with 
CA in which cardiac uptake of two different bone tracers has been sys-
tematically compared in each patient. Our findings suggest that 
99mTc-DPD is superior to 99mTc-HMDP for diagnosing ATTR-CA, as 
the latter failed to establish the diagnosis of ATTR-CA in 3 of 9 cases 
(33%). This observation may have important clinical implications given 
that most patients are now diagnosed non-invasively6,7 enabling access 
to disease-modifying therapies or entry into clinical trials including: (i) 
patients with ATTR-CA might have a diagnostic scan (i.e. grade 2) 
with 99mTc-DPD before 99mTc-HMDP and (ii) the non-invasive diag-
nostic algorithm might be applied differently depending on which 
bone tracer is used. Understanding the characteristics and relative diag-
nostic performance in CA of each of the different bone tracers is there-
fore an urgent unmet clinical need.

In this small retrospective series, despite similar time from injection 
to image acquisition, 33% of patients had a higher Perugini grade with 
99mTc-DPD thereby satisfying the non-biopsy imaging criteria for 
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ATTR-CA that were otherwise unsatisfied with 99mTc-HMDP. In a sin-
gle patient, the difference in Perugini grade may have been attributable 
to disease progression since there was a time interval of >12 months 
between scans. However, in the two remaining patients the scans 
were performed within 3 months of one another which, coupled with 
the lower H/CL ratio with 99mTc-HMDP across the whole cohort, sug-
gests a difference in biological behaviour of the different radiotracers. 
Interestingly, two patients (#2 and #5 in the Table 1) had Perugini grade 
1 myocardial uptake on 99mTc-HMDP scan that was less than that ex-
pected for the degree of wall thickening which suggested a significant 
amyloid burden in their hearts. In both such patients, 99mTc-DPD scin-
tigraphy demonstrated Perugini grade 2 cardiac uptake. Of note, a single 
patient in the cohort had AL-CA and had Perugini grade 2 myocardial 
uptake and similar H/CL ratio with both radiotracers. Whilst cardiac up-
take has been described in 40% of patients with AL-CA undergoing 
99mTc-DPD scintigraphy,1 99mTc-HMDP scintigraphy has been pro-
posed to be specific for ATTR-CA which is evidently not the case. 
The requirement for biochemical exclusion of a monoclonal protein 
in order to diagnose ATTR-CA non-invasively is therefore independent 
of the specific radiotracer.8 The absence of cardiac uptake with 
99mTc-HMDP and 99mTc-DPD in patient #3 of the study cohort who 
did not have CA confirmed further the diagnostic specificity of these 
bone tracers in ATTR-CA after biochemical exclusion of cardiac AL 
amyloidosis. Routine implementation of SPECT/CT imaging following 
acquisition of planar images is recommended to provide more accurate 
localization of bone tracer retention, thus differentiating myocardial up-
take from blood pooling artefact.5,6

We believe that a prospective head-to-head comparison of the char-
acteristics and diagnostic performance of the three approved radiotra-
cers which comprises the ‘imaging’ component of non-biopsy diagnosis 
of ATTR-CA is urgently required.
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