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Summary at-a-glance:
While heart transplantation is a 
treatment option for ATTR-CA, it 

is associated with ongoing 
amyloid deposition and can 

result in extracardiac 
manifestations. A surveillance 
algorithm and potential use of 

disease-modifying therapies may 
aid in the management of this 

patient population 

ATTR-CA, transthyretin cardiac amyloidosis; HT, heart transplant; QoL, quality of life; TTR, transthyretin.

Introduction
• Heart transplant (HT) is a treatment option for patients with end-stage 

transthyretin amyloid cardiac amyloidosis (ATTR-CA) without significant 
extracardiac involvement

• Posttransplant survival has improved in recent years, which may potentially 
result in an increased frequency of extracardiac manifestations in this 
population

• This single-center study assessed new or worsening extracardiac 
manifestations of post-HT TTR deposition through disease progression 
surveillance, quantifying patient symptoms and functional limitations and 
evaluating re-deposition of amyloid in the cardiac allograft 

Conclusions and implications 
• HT is associated with ongoing TTR deposition and results in either de novo 

or worsening extracardiac manifestations
• Due to the associated increase in morbidity and loss of quality of life (QoL), 

there may be potential indication for the use of disease-modifying therapies 
in this patient cohort

• Use of the proposed surveillance algorithm and suggested posttransplant 
treatment may allow for early detection of extracardiac symptoms and 
improve QoL in these patients
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Methodology
• A review was conducted of all patients who were followed post HT for both wild-type (wt) and 

hereditary (variant; v) ATTR-CA from 2002–2019 at Colombia University Irving Medical Center

• Of the 22 patients who underwent HT for ATTR-CA, 10 had limited follow-up or were deceased, resulting 
in 12 patients participating in the disease progression surveillance of this study 

*This included upwards of 14 protocol biopsies in the first year after transplant and then annually until Year 5. More recent protocol had 
limited biopsies to only within the first year unless otherwise indicated and were limited to 6 months in structurally complicated patients.
99mTc-PYP, 99mtechnetium pyrophosphate scintigraphy; ATTR-CA, transthyretin amyloid cardiomyopathy;                                    
COMPASS-31, Composite Autonomic Symptom Score; HT, heart transplant; LVEF, left ventricular ejection fraction;                  
PND, Polyneuropathy Disability Score; TTR, transthyretin; v, variant; wt, wild-type.  

All patients completed the Composite 
Autonomic Symptom Score 

(COMPASS)-31 and the Polyneuropathy 
Disability Score (PND) questionnaires once

99mtechnetium pyrophosphate scintigraphy 
(99mTc-PYP) was recommended for all 
patients to screen the cardiac allograft

Following HT, all patients had standard of 
care endomyocardial biopsies* and the 

most recent transthoracic echocardiogram 
was reviewed for left ventricular ejection 

fraction (LVEF) and wall thickness

If patients had been prescribed a TTR
stabilizer or silencer therapy this was 

recorded along with the date of 
treatment initiation 

https://pubmed.ncbi.nlm.nih.gov/34922822/
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Baseline characteristics of patients 

ATTR amyloidosis, transthyretin amyloidosis; CTS, carpal tunnel syndrome; GI, gastrointestinal; HT, heart transplant; 
IQR, interquartile range; LSS, lumbar spinal stenosis; SD, standard deviation; v, variant; wt, wild-type.  

Extracardiac manifestations of ATTR amyloidosis in 
12 subjects post heart or combined heart/liver transplant • Of the patients who participated in the disease 

progression surveillance:
• Mean age at diagnosis was 62.3 years (standard 

deviation [SD] 5.0) and at HT was 64.4 years (SD 4.8)
• In total, 83.3% were male and 50% were Black
• Five patients had ATTRwt amyloidosis; seven had 

ATTRv amyloidosis
• Nine patients had isolated HT; two had combined 

heart/liver transplants; one had a liver transplant 
7.1 years after HT

• At a median of 4.0 years post HT (interquartile range 
[IQR]: 2.4–5.9):

• Four patients had no systemic ATTR amyloidosis 
symptoms

• Two-thirds had one or more systems involved 
(two had lumbar spinal stenosis [LSS], four had carpal 
tunnel syndrome [CTS], five had biopsy-proved 
gastrointestinal [GI] involvement, and four had 
neuropathic symptoms)

• Four patients had 2 or more systems involved

https://pubmed.ncbi.nlm.nih.gov/34922822/
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Extracardiac manifestations developed post transplant

99mTc-PYP, 99mtechnetium pyrophosphate scintigraphy; ATTR amyloid, transthyretin amyloid;                               
COMPASS-31, Composite Autonomic Symptom Score; CTS, carpal tunnel syndrome; HT, heart transplant;          
IQR, interquartile range; LVEF, left ventricular ejection fraction; PND, Polyneuropathy Disability Score;                 
TTR, transthyretin; v, variant; wt, wild-type. 

• Only 5 patients had 99mTc-PYP imaging at 
the time of clinical follow-up

• No patients had evidence of amyloid 
deposition at a median of 2.1 years post 
HT (IQR: 1.8–3.3; range: 1.3–9.9)

• Prior to HT, no patients were on either a TTR stabilizer or 
silencer therapy 

• Two patients initiated treatment with tafamidis post HT:
• One with ATTRwt amyloidosis at 4.3 years post HT for 

progressive CTS and autonomic/peripheral neuropathy
and the other (Val142Ile ATTRv amyloidosis) at 10 months for 
pulmonary ATTR amyloid deposition 

• One patient with Thr80Ala ATTRv amyloidosis 
started therapy with patisiran at 5.2 years after 
heart/liver transplant for progressive 
autonomic/peripheral neuropathy

• Median COMPASS-31 score was 17.3 (IQR: 11.3–23.5) 
at a median of 3.9 years post HT (IQR: 2.4–5.9):

• Minimum score: 0.9; maximum score: 45.8 
• The patient with the highest score was homozygous for 

Val142Ile; the patient with the second highest score was 
heterozygous for p.Thr80Ala

• Of the PND scores, four patients had PND score of 
Stage I, one had a Stage II, and another was Stage IIIb
(this patient was homozygous for Val142Ile)

• Endomyocardial biopsy did not detect 
amyloid deposition in any patient at a 
median of 2.1 years post HT (IQR: 1.7–3.2; 
range: 0.2–6.5)

• Normal LVEF and wall thickness was 
observed in all patients through transthoracic 
echocardiograms conducted within the year 
prior to completion of the questionnaires

66% had 
de novo or 
progressive 
extracardiac 

manifestations

https://pubmed.ncbi.nlm.nih.gov/34922822/


• The authors proposed a surveillance algorithm
to ensure the early identification of progressive 
TTR deposition in posttransplant patients and to 
provide timely treatment to limit the damage 
caused by extracardiac manifestations:

• 6-monthly assessment of symptoms associated 
with ATTR amyloidosis 

• Annual questionnaire assessment 
(COMPASS-31; PND)

• Consider 99mTC-PYP imaging every 5 years

• Use of this algorithm may help to identify 
patients who may benefit from 
disease-modifying therapies

Read more: 
page 8 of published paper 

Therapeutic strategies and a surveillance algorithm may 
improve patient outcomes

99mTc-PYP, 99mtechnetium pyrophosphate scintigraphy; ATTR amyloidosis, transthyretin amyloidosis;                               
COMPASS-31, Composite Autonomic Symptom Score; PND, Polyneuropathy Disability Score; QoL, quality of life; 
TTR, transthyretin.

• A posttransplant therapeutic strategy using 
disease-modifying therapies (such as TTR 
stabilizers or silencers) may improve QoL in 
these patients:

• Use of these therapies may reduce the need for 
combined heart/liver transplants

• Studies are required to determine the potential 
drug–drug interactions with immunosuppressants 
and if there will be an increased risk of rejection

• Tafamidis has no known drug interactions but has not 
been studied in this patient population

• Liver transplant rejection has been reported in cases of 
patients treated with inotersen

• Patisiran is currently being studied in an open-label 
Phase 3 trial to evaluate its safety and efficacy in the 
post-liver transplant population (NCT03862807)

https://pubmed.ncbi.nlm.nih.gov/34922822/


Conclusions and implications

Implications 
• Although posttransplant patients have a normally functioning 

cardiac allograft, the extracardiac manifestations that can 
follow add significant morbidity and these patients may be 
indicated for disease-modifying therapies

• Disease-modifying therapies may reduce the demand for HT 
in ATTR-CA patients

• Application of the suggested posttransplant treatment and 
monitoring may slow amyloid deposition and improve QoL 
in this patient cohort

Read more: 
pages 5–8 of published paper 

Links to further useful papers/materials: Gondi KT, et al. Amyloid 2021;28(3):215–6.

Discussion points 
• HT for ATTR-CA is associated with ongoing TTR deposition 

and resultant de novo development or worsening of 
extracardiac manifestations

• HT with or without liver transplant does not guarantee 
improved QoL or disease-free survival

• The authors’ proposed surveillance algorithm would allow for 
early detection of extracardiac symptoms and 
identification of impairments in QoL

ATTR-CA, transthyretin amyloid cardiac amyloidosis; HT, heart transplant; QoL, quality of life; TTR, transthyretin.
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Glossary

• Composite Autonomic Symptom Score (COMPASS-31): a questionnaire made of six domains related to 
autonomic symptoms. The domains of the questionnaire are: orthostatic intolerance, vasomotor, 
secretomotor, GI, bladder, and pupillomotor. The total score from all six domains will be between 0 and 100, 
with a higher score indicating a more severe autonomic disease

• Polyneuropathy Disability Score (PND): a questionnaire to assess functional impairment, consisting of 
Stages 0 to IV. These stages can be defined as follows – Stage 0: no impairment; Stage I: sensory 
disturbances; Stage II: impaired walking capability but ability to walk without a stick (cane) or crutches; 
Stage IIIa: walking only with the help of one stick (cane) or crutch; Stage IIIb: walking with the help of two 
sticks (canes) or crutches; Stage VI: confined to a wheelchair or bedridden  

COMPASS-31, Composite Autonomic Symptom Score; GI, gastrointestinal; PDS, Polyneuropathy Disability Score. 
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