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Introduction
 Systemic amyloidosis: progressive diseases

 Diagnostic delay: ATTRv, ATTRwt ~ 2-4yr, AL ~ 15 
months

 Treatable diseases

 Treatments most beneficial early in the disease
development

 Early identification  early treatment  better
prognosis

Circulation. 2019; 140:16-26.
Amyloid 2018; 25 (4):227-233
Curr Opin Neurol 2016; 29:S3-S13



Systemic amyloidosis
ATTRwt ATTRv AL

Amyloid 2016; 23: 58-63. Am J Cardiol 2018; 121: 107-112. Amyloid 2018; 25: 227-223. Witteles et al. JACC. Heart Failure 2019.



Methods

Electronic Health Record (EHR) system (EPIC) was 
programmed to:

 Screen the medical history and problem list in the EHRs of 
patients visiting our hospital for:
 Neurological problem (polyneuropathy or carpale tunnel syndrome

or spinal canal stenosis), and

 Cardiac problem (atrial fibrillation or cardiomyopathy), and

 Age>50

 Exclusion: diabetes, amyloidosis

 Give a Best Practice Alert (BPA) to the clinician when the
EHR was opened and these criteria were fulfilled



Best Practice Alert
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This patiënt has a combination of a cardiac and neurological
problem that could point to a diagnosis of amyloidosis. The 
Amyloidosis Centre of Expertise can be consulted. (Phone: 69648)

□ I am referring the patient to the Amyloidosis Centre of Expertise

□ I consider the chance of amyloidosis unrealistic and will ignore
this BPA



Methods
 Pilot: 3 months

 Evaluation of patients referred

 Evaluation of medical record of patients that were not
referred
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Results
Period: December 2018 – March 2019

Unique patient encounters at UMCG: 110.000

BPA-trigger (n =141)

Referred for
evaluation (n =16)

Not referred
(n =125)
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BPA-trigger and referred (n=16)

Amyloidosis possible or likely (n=13)

Patient refused
analysis (n=3)

No evidence of 
amyloidosis (n=9)

Amyloidosis unlikely (n=3). 
Alternative explanation for the

neuro- and cardiological problem

Evaluation (n=10): bone
scintigraphy, serum and urine 

immunofixation, serum free light 
chain assay, fat aspiration biopsy, 

gene panel analysis (on indication), 
SAP-scintigraphy (on indication)

Evidence of amyloidosis
(n=1)*

* Fat aspiration biopsy Congo red positive



Evaluation of EHRs non-referred
patients (n=125)

 Likelihood of having amyloidosis:
 Unlikely: good alternative explanation for the neuro and

cardio problem and no other supportive finding in the EHR

 Likely: no alternative explanation for the neuro and cardio 
problem. Other supportive findings in the EHR.

 Possible: when the criteria of unlikely and likely were not met

 Evaluation undesirable: 
 other disease with life expectancy < 6 months

 Severe psycho(social) problems



BPA-trigger but not referred (n=125)

Amyloidosis
possible

(n=87, 70%)

Amyloidosis
unlikely

(n=25, 20%) 

Amyloidosis likely
(n=10, 8%)

Appeared to have 
already been 

evaluated for (n=1) 
or diagnosed

with(n=2) 
amyloidosis (2%)

Evaluation 
undesirable

n=0

Evaluation 
desirable (n=10)

Evaluation 
undesirable

n=12

Evaluation 
desirable (n=70)

Evaluation 
desirable (n=0)

Evaluation 
desirable (n=0)



Conclusion
 Algorithm identifies patients with amyloidosis

 Specificity is low

 BPA is insufficient to get patients with a high 
likelihood evaluated

 Only a small proportion of patients is referred for
evaluation (11%)

 8% of the non-referred patients have a high likelihood
of having amyloidosis

UMC Groningen – Internal medicine



Discussion

 Algorithms and BPAs (artificial intelligence) may help 
clinicians to get a broader view of their patients

 The output of the algorithm depends on (the quality
of) registration of signs and symptoms in the EHR

 A BPA may be to compelling and does not take into
account the clinical context or the context in which
the EHR is opened

 Modification of BPA: consultation on a convenient
moment

 Some patients do not wish to be evaluated

 Legal issues should be adressed on forehand.


