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Introduction

Amyloid light-chain (AL) amyloidosis is a rare clinical entity
characterized by the deposition of misfolded immunoglobulin
light chains throughout various organs, particularly the kidneys,
peripheral nerves and heart.® Symptoms are directly related to
organ involvement. For instance, amyloid deposition into the
kidney may often cause nephrotic-range proteinuria. Deposition
in the heart may result in restrictive cardiomyopathy. The
pathophysiology is distinct from transthyretin (TTR) and serum
amyloid A (AA) amyloidosis, as the amyloid protein is being
generated by an underlying plasma cell disorder, and thus,
requires plasma cell-directed therapy. In comparison to AA
amyloid or TTR amyloid, treatment involves systemic therapy
aimed at reduction of the monoclonal protein and free light
chains. Both hematologic and organ response to treatment are
generally correlated with a better prognosis including improved
survival and preserved organ function.?

AL amyloid with immunoglobulin M (IgM) as opposed to
immunoglobulin G (IgG) or immunoglobulin A (IgA) is even
more rare, representing 5-7% of AL amyloidosis cases.® Given
its rarity, treatment strategies have been extrapolated from both
non-lgM amyloidosis and IgM gammopathies, such as lympho-
plasmacytic lymphoma, which further complicates the ap-
proach. Current strategies are aimed at treatments directed
towards the B-cell lymphoproliferative process and/or the
plasma-cell clone. These include: fixed-duration chemoim-
munotherapy (bendamustine/rituximab), incorporation of pro-
teasome inhibitors (e.g. bortezomib), Bruton’s tyrosine kinase
(BTK) inhibitors, and combination quadruple therapy (rituxi-
mab, cyclophosphamide, bortezomib, dexamethasone) fol-
lowed by autologous stem cell transplant. We present such a
case in an otherwise healthy patient who presented with
nephrotic-range proteinuria and was found to have an IgM-
associated AL amyloidosis requiring initiation of systemic
therapy with rituximab and zanubrutinib.

Case

A 60-year-old female developed bilateral lower extremity
edema, which lasted a month with spontaneous resolution. The
bilateral lower extremity edema recurred five months later, and
urinalysis revealed 3+ proteinuria. 24-hour urine collection
confirmed nephrotic-range proteinuria with 3.3g of protein. She
was started on low-dose hydrochlorothiazide with improvement
in her symptoms without additional clinical complaints includ-
ing fatigue, pain or neuropathy.

Her initial evaluation found a low-level serum monoclonal
protein of 0.2 g/dL with mild serum kappa elevation of 149.28
mg/L. This compared to lambda 32.24 mg/L with a serum free
light chain ratio of 4.63, prompting hematologic evaluation. At
that time, IgM was 529 mg/dL with a confirmed IgM kappa
monoclonal protein on serum immunofixation. Bone marrow
biopsy demonstrated a small B-cell lymphoma with plasma-
cytic differentiation. This involved 15-20% of the cellularity
with loose lymphoplasmacytic aggregates in the background.
Congo red staining was positive for focal amyloid deposition.
Fluorescence in situ hybridization (FISH) studies demonstrated
monosomy 13 and molecular testing confirmed MY D88 muta-
tion without presence of a CXCR4 mutation. Kidney biopsy
two weeks later also confirmed amyloidosis with mass
spectrometry demonstrating AL-type amyloid. Baseline
PET/CT was without lytic lesions, hepatosplenomegaly or
lymphadenopathy but did show trace bilateral pleural effusions
and mild volume overload. Baseline transthoracic echocardio-
gram demonstrated mild concentric left ventricular hypertrophy
but was otherwise unremarkable with normal left ventricular
size and an ejection fraction of approximately 60 to 65%.
Cardiac magnetic resonance imaging did not show clear radio-
graphic evidence of amyloid deposition.

The patient was initially proposed for consideration of autolo-
gous stem cell transplant, but after further treatment discussion,
proceeded with concurrent zanubrutinib/rituximab followed by
rituximab maintenance. Zanubrutinib was started one month
prior to prevent an “IgM flare” followed by initiation of weekly
rituximab for a total of eight infusions. Treatment was initially
complicated by an urticarial hand rash with diffuse pruritis.
This was well controlled with PRN topical fluocinonide 0.05%
and diphenhydramine 25mg every 6 hours as needed. She then
developed a scattered petechial rash externally. Aspirin
thromboprophylaxis was decreased from twice daily to once
daily with improvement. She never developed any spontaneous
bleeding.

Following completion of rituximab, repeat 24-hour urine
studies still demonstrated 3.1g proteinuria. Serum monoclonal
protein decreased to 0.1 g/dL with an IgM level of 266 mg/dL.
Serum kappa light chains decreased to 74.09 mg/L with lambda
21.06 mg/L consistent with at least a partial response to therapy.



Discussion

AL amyloidosis associated with an IgM paraprotein is a distinct
entity, which behaves differently from its more common IgG or
IgA-mediated counterparts. The underlying clonal process is
much more likely to be associated with lymphoplasmacytic
lymphoma rather than a pure plasma cell clone with different
clinical manifestations. For example. cardiac involvement is
much less common with 33 to 56% involvement compared to
70% cardiac involvement in non-IgM associated disease.* As
such, it requires unique treatment strategies targeting the
underlying clonal process, which is responsible for the
production of the light chains.

Currently, no standard of care exists for the treatment of IgM-
associated amyloidosis. A recent large retrospective review of
over 250 patients at three European amyloidosis centers
reported twenty-two different, first line treatment regimens
were employed.? Varying treatment modalities have begun to
incorporate rituximab as the backbone, which targets the B-cell
driven lymphomatous component. As an example, rituximab
can be combined with the alkylating agent bendamustine (BR).
A retrospective review of 27 patients from the UK National
Amyloidosis Centre database resulted in a 59% overall
hematologic response rate.®> The median overall survival was
not yet reached, with median follow-up of only 18 months,
which limited the analysis. Regardless, BR remains a viable
treatment option given relatively good tolerability and the
ability to administer it in patients with renal, cardiac or nerve
involvement.

A more aggressive, alternate approach uses high-dose chemo-
therapy followed by autologous stem cell transplant. This can
achieve even higher response rates, though with increased risk
of adverse events. A retrospective review of 38 patients at Mayo
Clinic reported overall response as high as 92% with 76%
achieving very good or better partial response. Progression free
survival and overall survival were 48 months and 106 months.
Two patients died within 100 days of transplant, a 5% short-
term mortality rate.® The impressive progression-free survival
and overall survival are also limited by selection bias, as only
20-25% of patients with AL amyloidosis are candidates for
autologous stem cell transplant at diagnosis.®> Treatments are
generally limited by amyloid-related organ dysfunction.

A separate approach utilizing Bruton’s tyrosine kinase (BTK)-
inhibitors, as in our patient, has yielded mixed results. A
retrospective series of eight patients with relapsed/refractory
Waldenstrom’s Macroglobulinemia (WM) or marginal zone
lymphoma and AL amyloidosis were treated with single-agent
ibrutinib. This yielded only a partial response in 2 patients
(25%) with a median overall survival of 9 months.® However,
this was a heavily pretreated patient population. Also, only five
patients demonstrated an IgM paraprotein and only four were
confirmed CXCR4", an indicator of susceptibility to BTK
inhibition.” A recent series of 4 patients with IgM-associated
AL amyloidosis and WM had improved outcomes of first-line
treatment with BTK inhibitors (2 ibrutinib, 2 acalabrutinib). All

four patients achieved at least a very good partial response,
suggesting a much more promising first-line treatment.®2 Of
note, all four patients’ disease was MYD88 mutated. CXCR4
status was not available.

Conclusion

IgM-associated amyloidosis is an extremely rare disease that is
further complicated by its heterogeneous underlying clonal
process and clinical course. Diagnostic awareness and clinical
suspicion are needed to fully diagnose these patients and
determine optimal treatment. Current treatment strategies are
extrapolated from related disease subtypes and vary greatly.
Further investigation is required to identify a more tailored
treatment approach, as in our patient. Given her limited disease
burden and favorable prognostic factors, a combination of
rituximab and the BTK-inhibitor, zanubrutinib, was admini-
stered to optimize depth of response to prevent future end-organ
damage, prolong overall survival, and avoid side effects
associated with more intensive regimens.
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