
123I-Serum Amyloid P (SAP)-scintigraphy is used to image the extent and distri-
bution of amyloid deposition in patients with systemic AA, AL and ATTR 
amyloidosis in a non-invasive manner. 
The aim of this study was to develop a SPECT(-CT) organ/blood pool ratio-based 
quantitative assessment system with clear cut-off values to define organ involve-
ment with high specificity. Some initial data has already been presented and this 
is a further account of ongoing work.

Based on data of the control group the following cut-off ratios were calculated: 
liver 1.0, spleen 1.5, and kidney 1.1. When comparing ratio-based organ results 
to visual grading of the organs, normal values within the reference range were 
present in all amyloidosis patients visually graded 0. Values above the reference 
range were present in patients visually graded 2 or higher. Normal values, how-
ever, were often found in spleens and kidneys visually graded 1. When compar-
ing organ values to the respective clinical parameters, modest correlations were 
found for liver values and Alkaline Phosphatase (r = 0.33; p=0.028), kidney 
values and eGFR (r = -0.21; p=0.032), and kidney values and proteinuria (r = 
0.45; p=0.04).
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Introduction Results

Conclusion
• A ratio-based assessment of SAP-scintigraphy enables us to obtain very  

 specific, although less sensitive organ involvement assessment tool. 

• The method also hints at a physiologically increased SAP binding within  
 the spleen. 

• The amount of SAP binding in kidney and liver somewhat reflects clinical  
 disease and probably the amyloid load of these organs.

Methods
Between January 2009 and January 2016 in 145 patients with amyloidosis a 
123I-SAP with SPECT(-CT) was performed to evaluate the extent and distribution 
of the amyloidosis. In all patients amyloidosis had been proven and typed using 
a tissue biopsy. The patients were divided in five groups: AL type (n=86), AA 
type (n=20), ATTR type (n=18), AL localized type (n=21) and a disease-
control group without amyloidosis (n=24). The latter was used to calculate the 
reference cut-off values for each organ ratio. The validity of these new values 
was tested by comparing ratio-based results to visual grading as well as to clini-
cal parameters. 

Figure 1. Box-plot the different visual grading per organ against the ratio-based 
quantitative assessment (values normalized for respective organ cut-off ratio). All 
organs show an increase in normalized ratios with increase in visual grading. 
For the Spleen and Liver grade +1 seems to be false-positieve according to the 
ratio-based assessment.

Figure 2. Summary of median (range) values of organ ratio’s divided by visual gra-
de and serum liver and kidney function measurements. 

Figure 3. Planar SAP-scan showing 
strongly increased specific SAP binding 
in the liver and Spleen (3+), but no in-
creased binding within the kidneys.
Ratio-based assessment provided a ki-
dney ratio of 30.8 (cut-off 1.1). In this 
case the ‘depletion’ of bloodpool acti-
vity causes a false-negative visual sco-
ring.


