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Should Patients With Cardiac Amyloidosis be Prioritized for

Heart Transplantation?
YUEFENG CHEN, MD, PhD, AND EVAN SHLOFMITZ, DO

Washington, DC
Amyloidosis is caused by the extracellular deposition of

misfolding fibrillary protein, resulting in multiorgan system

dysfunction. Three types of systemic amyloidosis are

reported to involve the heart commonly, including light-

chain amyloidosis (AL), hereditary mutated transthyretin

amyloidosis (ATTRm) and wild-type transthyretin amyloid-

osis (ATTRwt).1 The prognosis of cardiac amyloidosis

(CA) is poor, in general, but varies depending on the type

of amyloidosis. AL CA has the worst prognosis, with a

median survival of 6 months, while ATTRm and ATTRwt

CA are less aggressive, with a median survival of

2.5�3.5 years without treatment after initial diagnosis,2,3

though the clinical identification of both forms of ATTR

CA is often delayed.4

Treatment of AL CA is limited. Pharmacologic therapy,

including angiotensin-converting enzyme inhibitors and

b-blockers, often are not well tolerated or are contraindi-

cated due to worsening renal function, hypotension or con-

duction disease, and they have not been shown to improve

survival rates in this population. Furthermore, implantable

cardioverter-defibrillator implantation offers no survival

benefit in patients with AL CA. Left ventricular assist

device implantation is generally not appropriate due to the

small left ventricular chamber that is common with CA.5

Specific therapy with chemotherapy, including bortezomib-

based therapy followed by autologous stem cell transplanta-

tion (ASCT), has improved overall survival for AL amy-

loidosis in recent years.6 However, for patients with Mayo

stage III AL CA, the median survival after chemotherapy

was only 7 months,7 though bortezomib-based therapy

improved median survival to over 12 months.8,9
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Heart transplantation (HT), therefore, is a potential

option for these patients. However, prior to the ASCT era,

many patients were excluded from being listed for HT due

to multiple system involvement, and patients with AL CA

who received HT had poor long-term survival due to recur-

rence of AL with deposition in the allograft.10 Over the past

2 decades, a few centers have reported a small number of

carefully selected AL CA patients who underwent HT fol-

lowed by ASCT and had an improved survival rate that is

comparable to that of patients without CA,11�13 and similar

results were reported in selected patients with isolated AL

CA treated with chemotherapy and HT.14 As a conse-

quence, there has been a push to prioritize patients with all

forms of CA on the transplant waitlist.

The 2016 International Society for Heart Lung Trans-

plantation Listing Criteria for Heart Transplantation guide-

lines makes the following recommendations: selected

patients with heart failure due to AL amyloidosis who are

not candidates for disease-specific therapies due to cardio-

vascular compromise may be considered for HT in experi-

enced centers with established collaborations between

cardiovascular and hematology teams. ASCT should be

planned as soon as clinically feasible after recovery from

HT (Class IIA).15

In the current issue of the Journal, Panhwar et al report that

based on the United Network for Organ Sharing registry,

patients with CA were less likely to be listed at highest prior-

ity status for orthotopic HT and were at increased risk of

waitlist mortality and mortality/delisting compared to

patients with dilated cardiomyopathy.16 The limitations of

this study are obvious due to the nature of the registry data,

which has significant selection bias, and because the specific

type of amyloidosis cannot be identified. The time-to-event

period seems to be shorter in patients with CA, but the varia-

tion is large, and there is significant overlap between the CA

and non-CA groups. Nonetheless, the results from this study

are in line with previous reports and support the prioritization

of patients with CA on the HT waitlist.13

On October 18, 2018, the Organ Procurement and Trans-

plantation Network updated its allocation policy of hearts;

the prior 3-tier system (statuses 1A, 1B and 2) was upgraded

to a 6-tier system (statuses 1�6). CA has now been
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categorized as status 4, with a similar priority to the prior

status 1B.16 It is important to note that the new allocation

policy does not specify the subtype of CA. Prioritizing all

patients with CA does not seem to be necessary based on

our current knowledge, and we are still not sure how much

impact early screening and the initiation of new therapies

approved for ATTR amyloid would have on the progression

of ATTR CA to the advanced stage that would ultimately

need an HT. In addition, the studies that support policy

changes are derived from some highly selected patients

with AL CA in a limited number of experienced centers;

thus, these results may not be generalizable beyond these

centers. How many patients with AL (and ATTR) CA can

benefit from such changes remains to be seen, and the

uncertainty about best practice is likely to continue.

References

1. Blancas-Mejia LM, Ramirez-Alvarado M. Systemic amy-
loidoses. Annu Rev Biochem 2013;82:745–74.

2. Kyle RA, Gertz MA. Primary systemic amyloidosis: clinical
and laboratory features in 474 cases. Semin Hematol 1995;32:
45–59.

3. Ruberg FL, Grogan M, Hanna M, Kelly JW, Maurer MS.
Transthyretin amyloid cardiomyopathy: JACC State-of-the-
Art Review. J Am Coll Cardiol 2019;73:2872–91.

4. Papoutsidakis N, Miller EJ, Rodonski A, Jacoby D. Time
course of common clinical manifestations in patients with
transthyretin cardiac amyloidosis: delay from symptom onset
to diagnosis. J Card Fail 2018;24:131–3.

5. Bhogal S, Ladia V, Sitwala P, et al. Cardiac amyloidosis: an
updated review with emphasis on diagnosis and future direc-
tions. Curr Probl Cardiol 2018;43:10–34.

6. Muchtar E, Gertz MA, Kumar SK, et al. Improved outcomes
for newly diagnosed AL amyloidosis between 2000 and 2014:
cracking the glass ceiling of early death. Blood 2017;129:
2111–9.

7. Palladini G, Sachchithanantham S, Milani P, et al. A Euro-
pean collaborative study of cyclophosphamide, bortezomib,
and dexamethasone in upfront treatment of systemic AL amy-
loidosis. Blood 2015;126:612–5.

8. Tsukune Y, Yahata Y, Sasaki M, et al. Clinical benefits of bor-
tezomib-containing regimens for newly diagnosed AL amy-
loidosis with severe cardiac impairment. Rinsho Ketsueki
2016;57:987–93.

9. Feng J, Zhang C, Shen K, et al. Outcome of cardiac light-
chain amyloidosis in the era of novel therapy: a single-center
cohort study of 227 patients. Circ J 2019;83:775–82.

10. Kpodonu J, Massad MG, Caines A, Geha AS. Outcome of
heart transplantation in patients with amyloid cardiomyopa-
thy. J Heart Lung Transplant 2005;24:1763–5.

11. Grogan M, Gertz M, McCurdy A, et al. Long-term outcomes
of cardiac transplant for immunoglobulin light chain amyloid-
osis: the Mayo Clinic experience. World J Transplant 2016;6:
380–8.

12. Varr BC, Liedtke M, Arai S, Lafayette RA, Schrier SL, Wit-
teles RM. Heart transplantation and cardiac amyloidosis:
approach to screening and novel management strategies.
J Heart Lung Transplant 2012;31:325–31.

13. Gray Gilstrap L, Niehaus E, Malhotra R, et al. Predictors
of survival to orthotopic heart transplant in patients with
light chain amyloidosis. J Heart Lung Transplant 2014;33:
149–56.

14. Kristen AV, Kreusser MM, Blum P, et al. Improved outcomes
after heart transplantation for cardiac amyloidosis in the mod-
ern era. J Heart Lung Transplant 2018;37:611–8.

15. Mehra MR, Canter CE, Hannan MM, et al. The 2016 Interna-
tional Society for Heart Lung Transplantation listing criteria
for heart transplantation: a 10-year update. J Heart Lung
Transplant 2016;35:1–23.

16. Panhwar MS, Al-Kindi SG, Tofovic D, Oliveira GH, Ginwalla
M. Waitlist mortality of patients with amyloid cardiomyopathy
who are listed for heart transplantation and implications for organ
allocation. J Card Fail 2019. pii: S1071-9164(19)30421-X.

http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0001
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0001
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0002
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0002
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0002
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0003
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0003
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0003
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0004
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0004
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0004
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0004
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0005
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0005
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0005
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0006
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0006
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0006
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0006
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0007
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0007
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0007
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0007
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0008
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0008
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0008
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0008
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0009
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0009
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0009
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0010
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0010
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0010
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0011
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0011
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0011
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0011
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0012
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0012
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0012
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0012
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0013
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0013
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0013
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0013
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0014
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0014
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0014
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0015
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0015
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0015
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0015
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0016
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0016
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0016
http://refhub.elsevier.com/S1071-9164(19)30729-8/sbref0016

	Should Patients With Cardiac Amyloidosis be Prioritized for Heart Transplantation?
	References


