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ASH Draft Recommendations for Diagnosis of Amyloidosis
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American Society of Hematology (ASH) guidelines are based on a systematic review of available evidence.
Through a structured process, a guideline panel makes judgements about the evidence and forms
recommendations.

The public comment period occurs after recommendations are formed but before a manuscript report of the
guidelines has been finalized and before ASH organizational approval of the guidelines. Comments collected
during the open comment period are provided to the guideline panel for review prior to finalizing the guidelines.

These draft recommendations are not final and therefore are not intended for use or citation.

To submit comments on the draft recommendations, please email guidelines@hematology.org. Only
comments submitted via email will be reviewed by the guideline panel. Evidence Profiles and Evidence to
Decision Frameworks are available via links to Dropbox below. If you are unable to access these links, please
email Meghin Brooks at mbrooks@hematology.org.

The public comment period for these draft recommendations is June 10 — July 10, 2024.

e |FE —serum immunofixation

e UIFE — urine immunofixation

e  FLC—free light chain levels and ratio

e  SPEP —serum protein electrophoresis

e  UPEP —urine protein electrophoresis

e DPD - 3,3-diphosphono-1,2-propanodicarboxylic acid
e  HMPD - Hydroxymethylene Diphosphonate

e  PYP - pyrophosphate

» Question 1: Should IFE/UIFE/FLC be used to increase suspicion of light chain amyloidosis in patients with
cardiac symptoms?

o Recommendation 1: For patients with suspected cardiac amyloidosis, the ASH Guideline Panel
recommends performing paraprotein testing (IFE/UIFE/FLC) to increase clinical suspicion of light
chain amyloidosis. (Strong recommendation based on moderate certainty in the evidence about
effects).

o Good Practice Statement: Serum and Urine protein electrophoresis should not be the screening
tests or only tests for suspected or confirmed light chain amyloidosis. A combination of



electrophoresis and immunofixation on serum and urine along with serum immunoglobulin free
light chains testing are required.

o Remarks: Clinical suspicion is enhanced if any one of the proposed tests (SPEP/IFE, UPEP/IFE,
FLC assay) is positive for monoclonal gammopathy.

o Evidence Profile

o Evidence to Decision Framework

» Question 2: Should IFE/UIFE/FLC be used to increase suspicion of light chain amyloidosis in patients
with unexplained proteinuria?

o Recommendation 2: For patients with unexplained proteinuria, the ASH Guideline Panel
suggests performing paraprotein testing (IFE/UIFE/FLC) to increase clinical suspicion of light
chain amyloidosis (conditional recommendation based on low certainty in the evidence about
effects).

o Good Practice Statement: Serum and Urine protein electrophoresis should not be the
screening tests or only tests for suspected or confirmed light chain amyloidosis. A combination
of electrophoresis and immunofixation on serum and urine along with serum immunoglobulin
free light chains testing are required.

o Remarks:

= (linical suspicion is enhanced if any one of the proposed tests (SIFE, UIFE, FLC assay) is
positive for monoclonal gammopathy.

= A 24-hour urine collection for UIFE is desirable, but a concentrated spot urine is
acceptable.

=  FLC values should be interpreted with caution in patients with renal impairment and auto
immune conditions. Monoclonal protein testing may also help to increase the suspicion
of other kidney diseases associated with monoclonal gammopathy.
o Evidence Profile
o Evidence to Decision Framework

» Question 3: Should cardiac MRI (CMR) be used to diagnose cardiac light chain amyloidosis in patients
suspected of having cardiac amyloidosis (positivity in any of the following studies: IFE, UIFE, or FLC,
abnormal cardiac biomarkers, and non-diagnostic echocardiographic findings)?

o Recommendation 3: For patients with positivity in any of the following studies IFE, UIFE, or FLC,
and abnormal cardiac biomarkers, and non-diagnostic echocardiography, the ASH Guideline
Panel suggests performing cardiac magnetic resonance (CMR) rather than not performing CMR
to increase clinical suspicion of cardiac amyloidosis. (conditional recommendation based on a
moderate certainty in the evidence about effects).

o Remarks: Diagnostic echocardiographic findings that increase clinical suspicion for cardiac
amyloidosis include unexplained left ventricular hypertrophy, reduced left ventricular global
longitudinal strain (especially when accompanied by an apical sparring pattern), worsening
degrees of diastolic dysfunction, elevation in left ventricular filling pressures, elevations in right
heart pressures, and presence of varying degrees of pericardial effusion.

o Evidence Profile

o Evidence to Decision Framework



https://www.dropbox.com/scl/fi/kxanm9m56dotmetravaz8/PICO-5-Evidence-profile.pdf?rlkey=wgua91eifdzlw2q67vqgoc044&st=u8wp7w0a&dl=0
https://www.dropbox.com/scl/fi/o9pusc9pirujm7rvn2kpx/Question-1-EtD.pdf?rlkey=72p6090qiqss6duu1jh3of857&st=um9i3fhl&dl=0
https://www.dropbox.com/scl/fi/pj80my4fkn4y5lpjqgtmb/Question-2.pdf?rlkey=dal103l2iycbyyh58zpcx00ub&st=e6m348ox&dl=0
https://www.dropbox.com/scl/fi/dba9utuhxs1pchiuauubn/Question-2-EtD.pdf?rlkey=hbs3b6b99w5o82arqllq5bj9i&st=ykanjspd&dl=0
https://www.dropbox.com/scl/fi/lddjbt1rd87y2pdkt33f3/Question-3.pdf?rlkey=cg14g62bcv2m6a9vd7xcxbwfn&st=n5gn19xk&dl=0
https://www.dropbox.com/scl/fi/s2ppngycrg23no7rsopxb/Question-3-EtD.pdf?rlkey=9148g1ewtu47lvzfg33cefw13&st=9vjwo035&dl=0

» Question 4: Should cardiac MRI (CMR) be used to diagnose cardiac light chain amyloidosis in patients
with abnormal cardiac biomarkers, echocardiography, and positivity in any of the following studies: IFE,
UIFE, or FLC?

o Recommendation 4: For patients with positivity in any of the following studies IFE, UIFE, or FLC,
and abnormal cardiac biomarkers, and echocardiography consistent with amyloidosis, the ASH
Guideline Panel suggests against performing cardiac magnetic resonance (CMR) and instead
performing tissue biopsy to diagnose cardiac light chain amyloidosis (conditional
recommendation based on a very low certainty in the evidence about effects).

o Remarks:

o In patients with high suspicion for cardiac amyloidosis, we advise proceeding to tissue
biopsy without delay.

o Diagnostic echocardiographic findings that increase clinical suspicion for cardiac
amyloidosis include unexplained left ventricular hypertrophy, reduced left ventricular
global longitudinal strain (especially when accompanied by an apical sparring pattern),
worsening degrees of diastolic dysfunction, elevation in left ventricular filling pressures,
elevations in right heart pressures, and presence of varying degrees of pericardial
effusion.

o Evidence Profile

o Evidence to Decision Framework

» Question 5: Should Bone Scintigraphy (PYP, DPD, HMDP) be used to diagnose light chain Amyloidosis in
suspected patients?

o Recommendation 5: For patients with a suspicion of light chain amyloidosis, the ASH Guideline
Panel recommends against the use of bone scintigraphy (PYP, DPD, HMDP) for the diagnosis of
AL cardiac amyloidosis (strong recommendation based on moderate certainty in the evidence
about effects).

o Remarks: Clinical suspicion for light chain cardiac amyloidosis is increased in patients with
positive biomarkers (NT-proBNP, BNP, high sensitivity troponin), imaging
(echocardiography/cardiac MRI compatible with cardiac amyloidosis), and immunological
assays (serum free light chains, serum/urine immunofixation) indicating the presence of a
monoclonal gammopathy.

o Evidence Profile

o Evidence to Decision Framework

» Question 6: Should Bone Scintigraphy (PYP, DPD, HMDP) be used to diagnose ATTR Amyloidosis in
suspected patients?

o Recommendation 6: For patients without evidence of a plasma cell disorder (normal serum
free light chain levels and no monoclonal proteins on serum and urine immunofixation), the
ASH Guideline Panel recommends the use of bone scintigraphy (PYP, DPD, HMDP) for the
diagnosis of Cardiac ATTR amyloidosis (strong recommendation based on moderate certainty in
the evidence about effects)

o Remarks:

= Bone scintigraphy should be performed with single photon emission tomography
(SPECT) rather than planar only imaging to verify myocardial uptake to improve
diagnostic accuracy.



https://www.dropbox.com/scl/fi/2cen51q1b6k7761eqxxqg/Question-4.pdf?rlkey=04fkgr89cf0xuczt1uev29lvw&st=bxwdzemm&dl=0
https://www.dropbox.com/scl/fi/x9flatjy01it6ljjldaji/Question-4-EtD.pdf?rlkey=2a4oz3j84s2v97s9z7qawhp4u&st=sm343b52&dl=0
https://www.dropbox.com/scl/fi/3u4jj01mucr2asc0wy5w5/Question-5-and-6.pdf?rlkey=dmfb6i1jl2ienouh6tflqkpti&st=8rsyjlev&dl=0
https://www.dropbox.com/scl/fi/cqkhtbm9b95xyb7pe0bt8/Question-5-EtD.pdf?rlkey=gxuq4xz89i83f6hpu0yavkqdh&st=6890ysi3&dl=0
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= |n patients with suspected or confirmed ATTR amyloidosis, family history needs to be
assessed and once diagnosis is confirmed genetic counselling offered.
Evidence Profile

Evidence to Decision Framework

» Question 7: Should surrogate biopsy vs cardiac biopsy be used to diagnose light chain amyloidosis in
suspected patients?

o

(@)

Recommendation 7: For patients with suspected light chain cardiac amyloidosis and positive
cardiac biomarkers, echocardiogram, and positivity in any of the following studies: IFE, UIFE, or
FLC, the ASH Guideline Panel suggests either starting with performing both fat pad sampling
and bone marrow biopsy or with endomyocardial biopsy. (conditional recommendation based
on low certainty in the evidence about effects)

Good Practice Statement: The ASH panel agreed that the technique for abdominal fat pad
sampling should be optimal to allow for subtyping using a validated method.

Good Practice Statement: The ASH panel agreed that in patients with proven amyloid deposits
on histology, amyloid subtyping using a validated method must be performed in a timely
fashion.

Good Practice Statement: The ASH panel agreed that for patients highly suspected of having AL
amyloidosis with absence of amyloid deposits in the fat pad and bone marrow biopsy, consider
performing biopsy of the affected organ.

Good Practice Statement: In patients with suspected light chain amyloidosis, testing of
historical pathology samples (within last 3 years) for amyloidosis could be done.

Remarks:

o Bone marrow biopsy should not be performed in isolation, and results of the bone
marrow biopsy should not be awaited before performing another biopsy method.

o In cases of suspected cardiac light chain amyloidosis, it is imperative to obtain diagnostic
tissue biopsy with a validated subtyping method, whether through fat pad sampling or
endomyocardial biopsy.

o In certain cases, endomyocardial biopsy may be favored over fat pad sampling, such as
in patients with risk factors for hereditary cardiac ATTR amyloidosis.

o Proceeding directly to an endomyocardial biopsy relies on ease of access and available
expertise. The associated risk of myocardial perforation may be lower in amyloidosis
patients given the concomitant left ventricular hypertrophy.

Evidence to Decision Framework/Evidence Profile

» Question 8: Should surrogate biopsy vs renal biopsy be used to diagnose light chain amyloidosis in
suspected patients?
o Recommendation 8: For patients with suspected light chain renal amyloidosis and positivity in

any of the following studies IFE, UIFE, or FLC, the ASH Guideline Panel suggests starting with
performing both abdominal fat pad sampling and bone marrow biopsy over renal biopsy.
(conditional recommendation based on moderate certainty in the evidence about effects)
Good Practice Statement: The ASH panel agreed that the technique for abdominal fat pad
sampling should be optimal to allow for subtyping using a validated method.

Good Practice Statement: The ASH panel agreed that in patients with proven amyloid deposits
on histology, amyloid subtyping using a validated method must be performed in a timely
fashion.


https://www.dropbox.com/scl/fi/3u4jj01mucr2asc0wy5w5/Question-5-and-6.pdf?rlkey=dmfb6i1jl2ienouh6tflqkpti&st=8rsyjlev&dl=0
https://www.dropbox.com/scl/fi/k4ovnui24wwwatt4xm74a/Question-6-EtD.pdf?rlkey=019greyjtxv6oike86py98vpe&st=yt7et27c&dl=0
https://ashdc.sharepoint.com/:x:/r/Quality/_layouts/15/Doc.aspx?sourcedoc=%7BAB28205D-6153-43EE-991E-223604056E4C%7D&file=2024%20ASH%20SCD%20Carceral%20Care%20Attendance%2C%20Hotel%2C%20and%20Travel%20Response%20Spreadsheet.xlsx&action=default&mobileredirect=true
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Good Practice Statement: The ASH panel agreed that for patients highly suspected of having AL
amyloidosis with absence of amyloid deposits in the fat pad and bone marrow biopsy, consider
performing biopsy of the affected organ.
Good Practice Statement: In patients with suspected light chain amyloidosis, testing of
historical pathology samples (within last 3 years) for amyloidosis could be done.
Remarks:
=  Bone marrow biopsy should not be performed in isolation, and results of the bone
marrow biopsy should not be awaited before performing another biopsy method.
= A positive abdominal fat pad sampling or bone marrow biopsy with subtyping makes
renal biopsy unnecessary. However, in the case of a negative fat pad sampling and bone
marrow biopsy, a renal biopsy is necessary to look for amyloidosis or other pathology.
= |f there is a high clinical suspicion for other renal pathology which can mimic a
presentation similar to renal amyloidosis or other plasma cell disorders, then an upfront
kidney biopsy is preferred.
= |f subtyping of the abdominal fat pad is not feasible, the patient should be referred for a
kidney biopsy.
= The panel placed a high value on safety; however, despite the procedure-related risks, it
remains important to perform a kidney biopsy when appropriate.
Evidence to Decision Framework/Evidence Profile

» Question 9: Should surrogate biopsy vs peripheral nerve biopsy be used to diagnose light chain
amyloidosis in suspected patients?

O

Recommendation 9: For patients with a monoclonal gammopathy and generalized small or
large fiber peripheral neuropathy or autonomic neuropathy suspected of having light chain
amyloidosis, the ASH Guideline Panel suggests performing both fat pad sampling and bone
marrow biopsy over nerve biopsy (conditional recommendation based on very low certainty in
the evidence about effects)
Good Practice Statement: The ASH panel agreed that in patients with proven amyloid deposits
on histology, amyloid subtyping using a validated method must be performed in a timely
fashion.
Good Practice Statement: The ASH panel agreed that for patients highly suspected of having AL
amyloidosis with absence of amyloid deposits in the fat pad and bone marrow biopsy, consider
performing biopsy of the affected organ.
Good Practice Statement: In patients with suspected light chain amyloidosis, testing of
historical pathology samples (within last 3 years) for amyloidosis could be done.
Remarks:
=  Bone marrow biopsy should not be performed in isolation, and results of the bone
marrow biopsy should not be awaited before performing another biopsy method.
= |n cases with high clinical suspicion, if abdominal fat pad sampling and bone marrow
biopsy yield negative results for light chain amyloidosis, a nerve biopsy or other organ-
specific biopsy should be performed.
= |f there is a high clinical suspicion for other nerve pathologies which can mimic
presentations similar to nerve amyloidosis or other plasma cell disorders, then an
upfront nerve biopsy can be considered.
= |f a nerve biopsy is performed, the panel recommends ensuring that that technique and
handling is optimized to allow for an adequate diagnostic yield.
= The neuropathy observed in light chain amyloidosis strongly resembles diabetic
neuropathy, which is more frequent at a population level.


https://ashdc.sharepoint.com/:x:/r/Quality/_layouts/15/Doc.aspx?sourcedoc=%7BAB28205D-6153-43EE-991E-223604056E4C%7D&file=2024%20ASH%20SCD%20Carceral%20Care%20Attendance%2C%20Hotel%2C%20and%20Travel%20Response%20Spreadsheet.xlsx&action=default&mobileredirect=true
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= Askin biopsy is undertaken for assessment of intraepidermal nerve fiber density to
confirm a small fiber or autonomic neuropathy, as well as confirmation of congophiliic
deposits. Such skin biopsies need special handling and referral to a reference center for
analysis.
Evidence to Decision Framework/Evidence Profile

» Question 10: Should surrogate biopsy vs target organ biopsy be used to diagnose light chain
amyloidosis in individuals suspected with multiorgan presentation?

o

O

Recommendation 10: For individuals with suspected multiorgan light chain amyloidosis, the
ASH Guideline Panel suggests starting with surrogate biopsies (combination of fat pad sampling
and bone marrow biopsy) over target organ biopsy if surrogate biopsies can be performed
expeditiously. If endomyocardial biopsy or renal biopsy are more feasible than fat pad sampling
and bone marrow biopsy, these symptomatic target tissues should be preferentially biopsied
(conditional recommendation based on low certainty in the evidence about effects)
Good Practice Statement: The ASH panel agreed that the technique for abdominal fat pad
sampling should be optimal to allow for subtyping using a validated method.
Good Practice Statement: The ASH panel agreed that in patients with proven amyloid deposits
on histology, amyloid subtyping using a validated method must be performed in a timely
fashion.
Good Practice Statement: The ASH panel agreed that for patients highly suspected of having AL
amyloidosis with absence of amyloid deposits in the fat pad and bone marrow biopsy, consider
performing biopsy of the affected organ.
Good Practice Statement: In patients with suspected light chain amyloidosis, testing of
historical pathology samples (within last 3 years) for amyloidosis could be done.
Remarks:
=  Promptly obtaining a tissue biopsy with subtyping is imperative, especially when there is
suspected cardiac involvement.
=  On repeat biopsies:
e |If surrogate biopsies are negative and suspicion is high for amyloidosis, a target
organ should be biopsied.
e Although not systematically studied, repeat fat pad sampling at an amyloidosis
center with greater experience performing such tests may be helpful to reach a
diagnosis.
= |n patients suspected of having Gl amyloid a more generous and deeper (enclosing
submucosal layers) biopsy should be obtained.
Evidence to Decision Framework/Evidence Profile

» Question 11: Should Congo Red Staining on bone marrow biopsy already performed be used to
diagnose light chain Amyloidosis in patients with Multiple Myeloma and Smoldering Myeloma?

o

Recommendation 11: For patients with plasma cell dyscrasias (multiple myeloma, smoldering
multiple myeloma), the ASH Guideline Panel suggests performing Congo red staining on bone
marrow biopsies that may have already been performed (conditional recommendation based
on a very low certainty in the evidence about effects).

Good Practice Statement: In patients with suspected light chain amyloidosis, testing of
historical pathology samples (within last 3 years) for amyloidosis could be done.

Good Practice Statement: The ASH panel agreed that in patients with proven amyloid deposits
on histology, amyloid subtyping using a validated method must be performed in a timely
fashion.


https://www.dropbox.com/scl/fi/eza3ehqohonj727z7b1mt/Question-9-EtD.pdf?rlkey=bajczo5tnwoardlq6qaxgb3ul&st=63gadppu&dl=0
https://www.dropbox.com/scl/fi/k128uusgxzvou9gm2u96o/Question-10-EtD.pdf?rlkey=1tnmlh2wq7qek2varal4zsiwv&st=pnol7g5n&dl=0

o Remarks:

Patients with positive Congo Red staining should be re-evaluated for signs and
symptoms of systemic light chain amyloidosis.

o Evidence Profile

o Evidence to Decision Framework

» Question 12: In people with light chain amyloidosis with no cardiac symptoms, should we use cardiac
biomarkers/investigations (BNP, NT ProBNP, troponin (1,C,T, Highly Sensitive), 2D Echo with strain,
Cardiac MRI) or not to evaluate for cardiac involvement?

o Recommendation 12: For patients with proven light chain amyloidosis and with no cardiac
symptoms, the ASH Guideline Panel recommends performing cardiac biomarkers (high
sensitivity troponin, and BNP or NT-proBNP) and cardiac imaging rather than not performing
these tests to define the presence and extent of cardiac involvement at diagnosis. (strong
recommendation based on low certainty evidence)

o Remarks:

The ASH panel recognizes that “cardiac involvement” has historically been defined by
ECHO (Gertz 2005); however, CMR is a more accurate test with better performance
albeit sometimes limited by cost and availability.

Echocardiography should be performed with measurement of left ventricular global
longitudinal strain to evaluate for reduction in longitudinal shortening and sparing of the
apex.

The panel recognizes that NT-ProBNP has been studied more than BNP in light chain
amyloidosis, but if not available BNP is an acceptable alternative cardiac biomarker.

The panel recognizes that cardiac biomarkers (troponin, BNP, NT-pro BNP) results may
be affected by kidney function and pre-existing cardiac conditions.

The panel recognizes that most evidence in amyloidosis is using hsTroponin T, but we
recognize that some centers may not have access to it and other troponin measures
that are less extensively evaluated in light chain amyloidosis can be used.

The panel recognizes that an hsTroponin T cut-off of 35 ng/L has a sensitivity of 83% and
a specificity of 86% for detecting cardiac involvement. On the other hand, a cut-off of 14
ng/L has a sensitivity of 94% but a specificity of only 11%. Therefore, a 35 ng/L cut-off is
more specific, while a 14 ng/L cut-off is more sensitive for cardiac involvement.

o Evidence Profiles

BNP

NT-proBNP
CMR

Troponin
Echo

o Evidence to Decision Frameworks

BNP

NT-proBNP
CMR

Troponin
Echo


https://www.dropbox.com/scl/fi/y6qbjqp2wtavwdo0ohtz5/Question-11.pdf?rlkey=vpey8fetldr4zcqel1k0ilveb&st=j4122nj8&dl=0
https://www.dropbox.com/scl/fi/2b1df43cv19nu0sxdxyv8/Question-11-EtD.pdf?rlkey=l2b0y264ql3a3bu5a0qmbkd2e&st=gq1rpl19&dl=0
https://www.dropbox.com/scl/fi/ybivaksnikivt35qy6zx1/Question-12-BNP.pdf?rlkey=5uqy6s3vd8i27v0660m0mmtld&st=f1x2k7o7&dl=0
https://www.dropbox.com/scl/fi/cemowxtgz8a536oxu1hfe/Question-12-NT-proBNP.pdf?rlkey=emtrg7yn74p457m4pr1uivx1s&st=stowx2pj&dl=0
https://www.dropbox.com/scl/fi/71cc66llnow5knbahdjff/Question-12-CMR.pdf?rlkey=jsa9to5xiyq6a27ni1fjhhxnt&st=ooq4hnac&dl=0
https://www.dropbox.com/scl/fi/9zgh0fnt1oj4iu1mk0xk5/Question-12-Troponin.pdf?rlkey=7x2wvs5eubz6nfe7beb2v1aea&st=fbysxy63&dl=0
https://www.dropbox.com/scl/fi/f6e50jf4jt6ebuy06nwkj/Question-12-Echo.pdf?rlkey=22fi99736xuf7yaad0bxnrrll&st=45c5iuxz&dl=0
https://www.dropbox.com/scl/fi/beisbcao0fpg8baeoq02k/BNP-EtD.pdf?rlkey=ms026wuo66t3qvzlfm4muscqd&st=5s3ph15h&dl=0
https://www.dropbox.com/scl/fi/33oyb9egfwqhnwg5mek4b/NT-proBNP-EtD.pdf?rlkey=69tdv6k7smw2v8qrr5625lj2k&st=sb7pvfv6&dl=0
https://www.dropbox.com/scl/fi/yfvark92xf37ckhmrefmi/CMR-EtD.pdf?rlkey=ujcmnyjbxwai8c8dk2rh9t7s6&st=elwskb18&dl=0
https://www.dropbox.com/scl/fi/6nomvwgpn1mjqqjvehr0h/Troponin-EtD.pdf?rlkey=nrs9zegjewywpvqqo9hajbzez&st=9rv4prej&dl=0
https://www.dropbox.com/scl/fi/xf0db6gmey7xvyyizcu34/Echo-EtD.pdf?rlkey=bqhq6r1lp6gdef7k5v6b1nyks&st=drowqy9q&dl=0

» The ASH panel agreed that it is essential to assess for major organ involvement in patients with
confirmed light chain amyloidosis, as this guides further management and risk stratification.

» A multidisciplinary team is often required for the timely and accurate diagnosis and management of
light chain amyloidosis.
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