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Abstract

Waldenstrém macroglobulinemia (WM) is a lymphoplasmacytic lym-
phoma that is characterized by the overproduction of an IgM mono-
clonal protein. It may cause adenopathy, hepatomegaly, splenomegaly,
as well as other disease-related complications such as cold agglutinin
anemia, cryoglobulinemia, hyperviscosity, and neuropathy. While light
chain amyloidosis in patients with WM only occurs in about 10% of
patients, it is important that advanced practitioners are able to recog-
nize concurrent AL amyloidosis, which will affect the patient’s treat-
ment trajectory. Diagnosis of WM with AL amyloidosis is based on
bone marrow biopsy and a fat pad biopsy. If AL amyloidosis is sus-
pected, the bone marrow and fat pad biopsy should undergo Congo
red staining. If it is negative, and there is a strong suspicion of AL
amyloidosis, then an organ biopsy can be considered. Treatment of
WM uses rituximab-based therapy in combination with a variety of
other agents, including proteasome inhibitors, alkylating agents, and
BTK inhibitors. Treatment of light chain amyloidosis uses bortezomib
as the backbone of therapy and can be administered with cyclophos-
phamide, dexamethasone, and now daratumumab, which was recently
approved. Waldenstrém macroglobulinemia and light chain amyloido-
sis are both rare diseases and can lead to a variety of disease-related
complications. Fortunately, many options exist for both diseases. This
article will highlight a case of WM with amyloidosis and a case of a
patient with relapsing WM with considerations for advanced practitio-
ners managing this patient population.

CASE STUDIES

Case Study 1: WM With Amyloidosis

A 70-year-old male presents to his primary care physician with reports
of fatigue and shortness of breath. He also reports numbness and tin-
gling to the toes that started a year ago, which has progressed to the
mid-calf. He notes that he developed intermittent bruising around his
eyes. His primary care physician ordered an electromyography (EMG)
and complete laboratory testing. Results from the EMG were abnormal
and showed moderate, generalized, axonal, sensorimotor polyneuropa-
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thy that is chronic and ongoing in the bilateral
lower extremities. No classic features of a pri-
mary demyelinating process as seen in chronic
inflammatory demyelinating polyneuropathy
(CIDP) were found. He was found to have an el-
evated total protein, which led to a serum pro-
tein electrophoresis (SPEP) being ordered. He
subsequently was found to have a monoclonal
protein (M-protein) and was referred to an on-
cologist. Workup with the oncologist revealed
an IgM lambda M-protein of 6.5 g/dL (Table 1).
Soon after, the patient was admitted to the
hospital due to worsening neuropathy, blurred
vision, and shortness of breath. He was subse-
qguently found to have an elevated blood vis-
cosity and underwent plasma exchange. He was
started on therapy with bendamustine with the
addition of rituximab, which was planned to be
administered at a later date due to the risk of
IgM flare. In WM, patients may experience a rise
in the IgM level that occurs 15 to 30 days after
starting rituximab therapy and may last for sev-
eral months (Dimopoulos et al., 2002). As such,
this increase in the IgM level is unrelated to dis-

g N\
Table 1. Initial Workup for

Waldenstrém Macroglobulinemia

Serum free kappa 1.7 mg/L
Serum free lambda 70 mg/L
Serum free k/| ratio 0.02

IgM 6,800 mg/dL
SPEP IgM lambda M-protein 6.5 g/dL
Hgb 9.3 g/dL
Platelets 110 x 10%/L
Total protein 12 g/dL

LDH 413 U/L

B2M 3.7 mg/L
Albumin 3.5 g/dL

Bone marrow biopsy 80% lymphomplasmacytic
cells with lambda light chain
restriction. MYD88+, CXCR-,

CD38+, CD20, CD5-, and CDI9.

CT scan Right axilla lymph node measuring

3 cm with mild hepatomegaly

ease progression and so therapy should not be
adjusted based on the IgM level alone. However,
a patient with an already high IgM level may be
at increased risk for developing hyperviscosity
syndrome. In order to minimize this risk, ritux-
imab can be delayed until after the patient re-
ceives cytotoxic therapy (Gertz, 2021).

Despite therapy, the patient continued to
have symptoms of shortness of breath, worsen-
ing neuropathy, and pedal edema. Repeat lab
work continued to show persistently elevated
IgM level at 3,024 mg/dL. Because of the neu-
ropathy and persistent shortness of breath, an
amyloid workup was performed (Table 2). A fat
pad biopsy is a cost-effective test with a sensi-
tivity of 70% to 80% in the detection of amyloi-
dosis (Kastritis & Dimopoulos, 2015). The biopsy
is stained with Congo red, which binds with the
amyloid fibrils, presenting a characteristic ap-
ple-green birefringence (Figure 1). The clinician
concurrently obtained a bone marrow biopsy
with Congo red staining to aid in the diagno-
sis of AL amyloidosis, as this may offer other
key information regarding the patient’s disease,
including the presence of other plasma cell
dyscrasias such as multiple myeloma and con-
firmation of WM. Typically, the level of plasma
cell infiltration for AL amyloidosis is low, at 7%
to 10%, and higher amounts are linked to poor
prognosis (Kourelis et al., 2013). If a bone mar-
row biopsy should fail to detect amyloidosis,
the clinician should consider obtaining an organ
biopsy if organ involvement is suspected. How-
ever, the gold standard is mass spectrometry of
amyloid deposits (Gertz & Zeldenrust, 2014).

s N\
Table 2. Initial Workup for

Light Chain Amyloidosis

Note. SPEP = serum protein electrophoresis;
Hgb = hemoglobin; LDH = lactate dehydrogenase;

EF 64% with concentric thickening
of the ventricle

Echocardiogram

Cardiac MRI Infiltrative cardiomyopathy
NT-proBNP Slightly elevated at 550 pg/mL
Troponin 0.010 ng/L

Fat pad biopsy Positive for Congo red stain

1,500 Bence-Jones/total volume of
proteinuria

24-hour urine

\BZM = beta-2 microglobulin. J

Note. EF = ejection fraction; NT-proBNP = N-terminal

\pro-braln natriuretic peptide. Y,
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Case Study 2: Relapsing WM

A 60-year-old male presents to his local pri-
mary care provider with complaints of visual
disturbances and difficulty concentrating.
Labs reveal an elevated total protein of 13 g/
dL. Subsequently, an SPEP was performed,
which showed an IgM lambda M-protein of
6 g/dL, hemoglobin 10.3 g/dL, beta-2 micro-
globulin 6 mg/L, IgM 7000 mg/dL, and vis-
cosity of 5. He was referred to an oncologist.
A bone marrow biopsy was performed, which
revealed 70% involvement of lymphoplasma-
cytic cells, CD20+, CDI138, and lambda light
chain restriction. The bone marrow was posi-
tive for a MYD88 mutation and negative for
CXCR. Due to symptoms of visual disturbance
and an elevated IgM level, the patient was re-
ferred to the emergency room.

Upon arrival, ophthalmology was consult-
ed, and an eye exam revealed the presence
of retinal hemorrhages and retinal venous
engorgement. Additionally, he was found to
have purpura to the lower extremities confer-
ring with type 1 cryoglobulinemia. He was di-
agnosed with symptomatic intermediate-risk
Waldenstrom macroglobulinemia with hyper-
viscosity and cryoglobulinemia. He underwent
plasmapheresis and then started on treatment
with bendamustine and rituximab. He com-
pleted six cycles of therapy and was placed
on observation. He remained in remission for
several years; however, after that, his IgM levels
began to increase. He returns to the clinic and
the advanced practitioner notes enlarged cer-
vical lymph nodes with palpable purpura to the
lower extremities. A CT of chest, abdomen, and
pelvis (CAP), labs, and a bone marrow biopsy
were performed. He returns for follow-up after
his workup and would like to know the treat-
ment plan.

&= Continued on following page

Figure 1. (A) H & E section showing eosinophilic
amorphous materials in the wall of a vessel

and some in the interstitium of a bone marrow
trephine biopsy. (B) Congo red stains the vessel.
(C) Apple green birefringent materials in the
Congo red-stained soft tissue viewed under
polarized light.
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aldenstrom macroglobulinemia

(WM) is a lymphoplasmacytic

lymphoma with the presence

of an IgM monoclonal protein.
It is characterized by bone marrow infiltration
and the production of a monoclonal protein
in the presence of hepatosplenomegaly and/
or adenopathy. The median age at diagnosis is
71 years, with an incidence of 0.92 per 100,000
person-years for males and 0.30 per 100,000
person-years for females (Gertz, 2021). Patients
under the age of 45 have a 10-year survival of
86% (Gertz, 2021).

While WM is a rare disease, several treat-
ments have been approved in the past 5 years,
and over the past decade, survival has improved
from 6 to 8 years (Gertz, 2021). Light chain am-
yloidosis may occur in approximately 10% of
patients with WM. It is a rare plasma cell dys-
crasia where the responsible plasma clone will
produce unstable light chains that form amyloid
fibrils depositing in organs or tissues, leading to
organ dysfunction. This condition is estimated
to affect 10 out 0f 1,000,000 people per year, with
the elderly population (> 65 years) at greatest
risk (Rysava, 2018). Patients with an IgM para-
proteinemia occurring concomitantly with AL
amyloidosis are even rarer, accounting for 5% to
7% of light chain and/or heavy chain amyloido-
sis cases (Zanwar et al., 2018). This article will
focus on WM and light chain amyloidosis using
a case-based approach.

OVERVIEW OF WM AND

LIGHT CHAIN AMYLOIDOSIS

Plasma cell dyscrasias involve defective B cells, or
specifically, plasma cells, which causes a mono-
clonal gammopathy resulting in a diverse set of
problems. While multiple myeloma is easily iden-
tifiable as the most common monoclonal plasma
cell proliferative disorder, WM and AL amyloido-
sis, although rarer, have distinct profiles and may
produce multisystem challenges (Jagannath et
al., 2016).

Waldenstrém macroglobulinemia, which is
considered an indolent B-cell lymphoma, is a
lymphoplasmacytic disorder caused by an IgM
monoclonal gammopathy. While clinical mani-
festations are similar to lymphomas such as fever,

anemias, adenopathy, and hepatosplenomegaly,
the monoclonal IgM protein in high quantities
produces a unique subset of symptoms, includ-
ing hemolytic anemia, demyelinating polyneu-
ropathy, hyperviscosity, cold agglutinin disease,
and cryoglobulinemia that could lead to der-
matologic and vascular conditions (Gertz, 2018;
Table 3).

AL amyloidosis, also known as primary amy-
loidosis, is a condition where the fragments of
light chains (and sometimes heavy chains) form
amyloid fibrils that restructure into highly orga-
nized B-pleated sheet formations that can deposit
into organs or tissue, leading to organ dysfunction
(Gertz & Zeldenrust, 2014). In approximately 80%
of the cases, the lambda light chain is affected,
which can predispose certain tissues or organs to
be affected over others (Merlini, 2017). Amyloid
deposition can occur virtually anywhere but will
most commonly deposit in the heart and kidneys.
Patients with cardiac involvement will typically
present with symptoms of heart failure while pa-
tients with renal involvement may present with
nephrotic range proteinuria unrelated to Bence-
Jones (Quock et al., 2018)

DIAGNOSIS

Similar to myeloma and other indolent lympho-
mas, WM has an asymptomatic and symptom-
atic phase of the disease. Reasons for starting
therapy include anemia/cytopenias (42%), B-
symptoms (25%), hyperviscosity (17%), neu-
ropathy (12%), amyloidosis (1.5%), symptomatic
cryoglobulinemia (1.3%), and symptomatic cold
agglutinin disease (0.6%; Dimopoulos & Kastri-
tis, 2019). Table 4 lists criteria for starting treat-
ment for WM. Diagnosing WM requires a bone
marrow biopsy to confirm lymphoplasmacytic
infiltration and includes labs, radiology work-
up, and pathology. Table 5 shows the workup
for WM.

For patients who have a concurrent diagno-
sis of AL amyloidosis, further workup is needed
to ensure adequate treatment of the patient. The
patient will require additional lab, radiology, and
pathology workup (Table 6). Patients with AL am-
yloidosis may demonstrate key features, such as
nephrotic range proteinuria in excess of 10 g/day
(Gertz & Zeldenrust, 2014).
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Table 4. Criteria for Starting Treatment in Table 6. Workup for Amyloidosis
Waldenstrom Macroglobulinemia G wEtas
Hemoglobin < 10 g/dL CBC
B-symptoms ClE
LDH
PlEitelods < 100 WL Disease-specific labs
Bulky adenopathy SPEP
(> 5 cm in maximum diameter or causing symptoms) UPEP
Symptomatic hepatomegaly or splenomegaly Erze[j light chains
Presence of light chain amyloidosis 19G, I1gA, IgM
Symptomatic hyperviscosity Coagulation studies
Symptomatic cryoglobulinemia 'll\"rzgg(;i,\‘lp
Symptomatic cold agglutinin anemia Imaging
Neuropathy due to WM Echocardiogram with strain and speckle
Amyloidosis due to WM Cardiac MRl
Note. Information from Dimopoulos & Kastritis (2019). Pathology
/) Fat pad biopsy
Bone marrow bipsy with FISH and Congo red
staining; FISH: t(11:14); t(4:14), t(14:16); deletion 17p
Organ biopsy if fat pad biopsy negative
s D
Table 5. Workup for Waldenstrom Other tests
Macroglobulinemia PFTs
EMG if neuropathy present
General worku
CBC & Note. CBC = complete blood count;
cMP CMP = comprehensive metabolic panel; LDH = lactate
LDH dehydrogenase; B2M = beta-2 microglobulin;
SPEP = serum protein electrophoresis; UPEP = urine
Disease-specific labs protein electrophoresis; NT-proBNP = N-terminal pro-
B2M brain natriuretic peptide; FISH = fluorescence in situ
SPEP hybridization; PFT = pulmonary function test;
UPEP \EMG = electromyography. J
Free light chains
'CgGk’j'gA’ |'9t"_" - Case Study 1: Diagnosis
old agglutinin titer . .
Viscosity Bs.lsed upon the Workup, the patient was dlagnosed
Cryoglobulin with WM and light chain amyloidosis. Risk as-
PC/Irycl’,C”t ted of o sessment in WM uses the International Prognos-
yelin-associated glycoprotein . . . .
L —— tic Scoring System for.WM (IPS.SWM), which is
Coagulation studies based on age, beta-2 microglobulin (B2M), hemo-
Partial thromboplastin time globin, platelet, and IgM level (Morel et al., 2009).
Prothrombin time More recently, an updated system was proposed
Von Willebrand that is based upon age, B2M, serum lactate dehy-
Imaging drogenase, and albumin (Table 7) to account for
CT chest, abdomen, and pelvis the surge of novel regimens that have improved
PET-CT prognosis (Kastritis et al., 2019).
Pathology The patient was found to have high-risk dis-
pBﬁﬁtirQirg;ﬁveﬁ)-'Zpysggvé'?ngogxéﬁﬁmew ease on the IPSSWM based upon age > 65, hemo-
' globin < 11.5, and B2M > 3. In light chain amyloi-
Note. CBC = complete blood count; : :
CMP = comprehensive metabolic panel; LDH = lactate dOSlS’ the m.os.t Commonly usec} §tag1ng systems
dehydrogenase; B2M = beta-2 microglobulin; are Mayo Clinic 2004, Mayo Clinic 2012, and the
SPEP = serum protein electrophoresis; UPEP = urine European modification (Dittrich et al., 2020). The
\protein electrophoresis. _/ Mayo Clinic 2012 criteria were used to score this

J Adv Pract Oncol
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Table 7. Prognostic Scoring Systems in Waldenstréom Macroglobulinemia

Categories Range Points
IPSSWM
Age < 65 years 0]
> 65 years 1
Hemoglobin >11.5 g/dL 0
<11.5 g/dL 1
Platelets > 100 x 10°%/L 0
<100 x 10%/L 1
B2M <3 mg/L 0
>3 mg/L 1
IgM <7 g/dL 0
> 7 g/dL 1
Revised ISSWM?
Age < 65 years 0
66-75 years 1
> 76 years 2
B2M >4 mg/L 1
Serum albumin < 3.5 g/dL 1
LDH > 250 IU/L 1

# prognostic factors os

0-1factors 142 mo
(low risk)
Any 2 factors 99 mo
or age alone
(intermediate risk)

43 mo
> 3 factors
(high risk)
O factors 5-yr: 95%; 10-yr: 84%
1 factor 5-yr: 86%; 10-yr: 59%
2 factors 5-yr: 78%; 10-yr: 37%
3 factors 5-yr: 47%; 10-yr: 19%
4-5 factors 5-yr: 36%; 10-yr: 9%

Adapted from Kastritis et al. (2018); Morel et al. (2009)
\aSurvivaI based on number of risk prognostic factors.

Note. IPSSWM = International Prognostic Scoring System for Waldenstrém Macroglobulinemia; ISSWM = International
Scoring System for Waldenstréom Macroglobulinemia; B2M = beta-2 microglobulin; LDH = lactate dehydrogenase.

/

patient. It is based on N-terminal pro-brain natri-
uretic peptide (NT-proBNP) level, difference be-
tween involved and uninvolved light chains, and
troponin level (Table 8). The patient’s prognostic
score using the Mayo Clinic 2012 staging system
was stage 1. There is not yet an established scor-
ing system for IgM-related amyloidosis, although
revised staging systems are currently being vali-
dated. Thus, caution should be used when con-
sidering these prognostic values (Dittrich et al.,
2020). While treatment of either disease is not
determined by a patient’s stage, staging assists in
prognostication of the patient’s disease, particu-
larly in light chain amyloidosis.

TREATMENT CONSIDERATIONS

Greater successes in the treatment of IgM-
associated AL amyloidosis are seen with che-
mo-immunotherapy combinations rather than
traditional alkylating regimens, standard treat-
ments for myeloma, or single-agent rituximab

(Wechalekar et al., 2008). While some respons-
es have been noted with therapy, outcomes are
still generally poor. The best responses are seen
in patients who undergo autologous stem cell
transplant, but this is often not an option for
many patients due to advanced age, which is a
detriment to their eligibility and ability to re-
ceive transplant. Furthermore, management of
patients in the relapsed refractory setting proves
even more challenging due to limited treatment
options (Manwani et al., 2018). However, certain
strategies have seen some promise in prolonging
the progression-free survival of patients with
this disease.

While there are limited data on the treatment
of WM and concurrent light chain amyloidosis,
the strategy has been to use agents that are known
to be active in both disease states. In the manage-
ment of WM, rituximab-based regimens have pre-
dominated (Table 9). Rituximab, bortezomib, and
dexamethasone in the front-line setting produced

AdvancedPractitioner.com Vol 13 = Suppl 4 = July 2022
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p
Table 8. Amyloidosis Staging System (Mayo 2012 Model)

N

> 40 ng/L

Difference between

Troponin T (ug/L) NT-proBNP involved and not undergoing undergoing AuSCT
Stage or hs-cTnT (ng/L) (ng/L) uninvolved (mg/dL) AuSCT (mo) (mo)
| < 0.025 ug/L < 1,800 <18 55] NR
1] Any one factor elevated 19 62.8
1] Any two factors elevated 12 16.8
v > 0.025 ug/L OR > 1,800 >18 5 5.8

Prognosis in patients Prognosis in patients

Note. hs-cTnT = high-sensitive cardiac troponin T; NT-proBNP = N-terminal of the prohormone brain natriuretic peptide;
\AUSCT = autologous stem cell transplant; OR = overall response. Adapted from Kumar et al. (2012a); Muchtar et al. (2018)j

response rates of 80%, while bendamustine and
rituximab combination produced hematologic
responses of complete response (CR) of 11%, very
good partial response (VGPR) of 37%, and partial
response (PR) of 11%. Rituximab maintenance
thereafter contributed to even deeper responses
(Manwani et al., 2018).

While in WM, autologous stem cell trans-
plant is reserved for later in the course of the
disease, in patients with AL amyloidosis, autolo-
gous stem cell transplant in transplant-eligible
patients is widely accepted as the standard of
care post induction, with overall hematologic
response rates of 100%, and with 80% achieving
a VGPR or CR and organ response rates of 67%
(Sissoko et al., 2015).

BTK inhibitors have also been found to be ef-
fective in both the newly diagnosed and relapsed/
refractory setting, with greater than or equal to
PR responses in the 90% range. However, in the
patient with concurrent AL amyloidosis, re-
sponse rates are poor with marked increase of ad-
verse events. Few organ responses were seen, and
distinguishing between amyloid-related compli-
cations and side effects from the drug were dif-
ficult. As such, ibrutinib is not considered for the
treatment of IgM-associated amyloidosis (Pika et
al., 2018).

Recently bortezomib, cyclophosphamide,
dexamethasone, and daratumumab became the
first US Food and Drug Administration (FDA)-
approved regimen for the treatment of AL amyloi-
dosis (Kastritis et al., 2021). This was based on a
phase III randomized trial that showed excellent
hematologic responses (91%) in the daratumumab
arm compared with the control arm. Addition-

ally, 53% of patients with renal involvement had
a renal response, and 41% of those with cardiac
involvement responded as well. The regimen was
well tolerated, and the main grade 3 or 4 toxici-
ties observed included lymphopenia (13%), pneu-
monia (7.8%), cardiac failure (6.2%), and diarrhea
(5.7%; Kastritis et al., 2021). Other regimens in the
treatment of AL amyloidosis have also been re-
ported (Table 10). When managing patients with
AL amyloidosis, they will need closer monitoring
and often require dose reductions due to their or-
gan involvement.

Case Study 1: Treatment

After discussion, the patient was started on bort-
ezomib, cyclophosphamide, dexamethasone, and
rituximab. After one cycle the IgM increased,
which was attributed to IgM flare, so the patient
continued on therapy. After three cycles of thera-
py, the IgM decreased to 1,500 mg/dL, and his to-
tal proteinuria decreased from 1,500 mg to 1,100
mg. He received a total of four cycles of therapy
and proceeded to autologous stem cell transplant
with reduced-dose melphalan. He achieved a com-
plete hematologic response and had both cardiac
and renal response in his amyloidosis. His perfor-
mance status improved, as well as his neuropathy.
He has been on observation since.

Case Study 2: Treatment

In patients with relapsing WM, many options are
available and are well tolerated (Table 9). Since
his mutational analysis revealed MYD88+ and
CXCR-, treatment with a BTK inhibitor was dis-
cussed. BTK inhibitors are effective in WM both
as single agents as well as in combination with

J Adv Pract Oncol AdvancedPractitioner.com
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4 N\
Table 9. Therapies Available in the Newly Diagnosed/Relapsed Refractory Setting for
Waldenstrém Macroglobulinemia
Regimen Response rate Time to response PFS oS Author
Rituximab, 50% Wechalekar
cyclophosphamide, et al. (2008)
vincristine, prednisone
Rituximab, bortezomib, 85% 3 mo 43 mo 66% at 8 years Gavriatopoulou
dexamethasone et al. (2017)
Rituximab, bortezomib, 96% 1.4 mo 57% at 5 years 95% at 5 years Treon
dexamethasone et al. (2015a)
Bortezomib, 88% 3.7 mo 37 mo 94% at 5 years Ghobrial
rituximab et al. (2010)
Ixazomib, rituximab, 96% 2 mo 73% at 22 mo 100% at 2 years Castillo
dexamethasone et al. (2018)
Carfilzomib, rituximab, 87% 21 mo 64.5% at15mo NR Treon
dexamethasone et al. (2014)
Rituximab, bendamustine  95% NR 69 mo 90.4% at 5 years Rummel
(subgroup analysis) et al. (2013)
Rituximab, 83% 4 mo 36 mo 96 mo Kastritis
cyclophosphamide, et al. (2015)
dexamethasone
lbrutinib 90.5% 1 mo 60% at 5 years 87% at 5 years Treon
et al. (2015b)
lbrutinib, 92% 1Tmo 82% at 30 mo 94% at 30 mo Dimopoulos
rituximab et al. (2018)
Acalabrutinib 79% 4.6 mo 90% at 24 mo Owen
et al. (2020)

Zanubrutinib 74% 2.8 mo; time to 78% at 18 mo 97% at 18 mo Tam

response longer et al. (2020)

in those with

CXCR mutation
Venetoclax 81% 51 mo 30 mo NR Castillo

\_ et al. (2022) Y,

rituximab. Response rates in the relapsed setting
range between 74% to 90% and are well toler-
ated. The main side effects observed with BTK
inhibitors include bleeding, hypertension, atrial
fibrillation, IgM rebound, infections, neutrope-
nia, headaches, diarrhea, fatigue, and arthralgias
(Castillo et al., 2020). Acalabrutinib and zanu-
brutinib have a more favorable side effect profile
as they do not disrupt platelet aggregation nor
do they have the same incidence of atrial fibril-
lation. The incidence of atrial fibrillation with
ibrutinib ranges from 5% to 10%, whereas with
acalabrutinib is 5%, and with zanabrutinib is 2%
(Owen et al., 2020; Tam et al., 2020; Treon et al.,
2015b; Dimopoulos et al., 2018). In the phase I1I
ASPEN study, investigators reported less cumu-

lative hypertension with zanubrutinib compared
with ibrutinib (Tam et al., 2020). They also ob-
served less bleeding with zanubrutinib. In terms
of myelosuppression, neutropenia was observed
more often with zanubrutinib compared with
ibrutinib; however, the incidence of infections
was not higher in the zanubrutinib arm (Tam et
al., 2020).

After discussion of the various options avail-
able, the patient elected to proceed with a BTK
inhibitor as he preferred an oral regimen. The
decision was made to proceed with zanubrutinib
because of his history with atrial fibrillation; he is
currently on oral anticoagulation. He proceeded
on to therapy and achieved a VGPR with resolu-
tion of the palpable purpura and adenopathy.
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p
Table 10. Treatment of AL Amyloidosis

Regimen
Light chain amyloidosis

Bortezomib, dexamethasone

Bortezomib, cyclophosphamide,
dexamethasone

Bortezomib, cyclophosphamide,
dexamethasone

Bortezomib, cyclophosphamide,
dexamethasone, daratumumab

Relapsing AL amyloidosis

Ixazomib, dexamethasone

Bendamustine, prednisone,
rituximalb added for those with
IgM AL amyloidosis

Rituximab, bendamustine
(IgM light chain amyloidosis)

Response rates

72%

94%

60%
Stage 3b: 42%

91%

53%

Non-IgM amyloid: 35%
IgM amyloid: 58%
Refractory to
rituximab: 64%

Newly diagnosed: 73%
Relapsed: 60%

Organ response

Heart (29%)
Renal (19%)
Liver (22%)

Renal (50%)
Cardiac (71%)

Cardiac (71%)
Renal (25%)

Renal (53%)
Cardiac (41%)
Hepatic (50%)

Renal (28%
Cardiac (18%)

Renal (31%)
Cardiac (12%)

Both cohorts: Cardiac (17%)
Renal (17%)

Authors

Mikhael et al. (2012)

Palladini et al. (2015)

Kastritis et al. (2021)

Dispenzieri et al. (2019)

Milani et al. (2018)

Manwani et al. (2018)

Bendamustine, dexamethasone 57% Renal (46%) Lentzsch et al. (2020)
Cardiac (13%)
Venetoclax 88% Renal (33%) Sidigi et al. (2020)
Cardiac (25%)
1 0,
\Isatuxmab 77% NR Parker et al. (2020) Y.
CONCLUSION References

Waldenstrom macroglobulinemia and AL amyloi-
dosis are both distinct and rare plasma cell dyscra-
sias, but even more rare is the concurrence of both
diagnoses. Failure to detect IgM amyloidosis with
WM may have serious and possibly fatal conse-
quences, as this diagnosis requires unique consid-
erations than its standard, individual counterparts.
Thus, early detection is imperative to obtain rapid
control and suppression of the toxic clones, which
may improve survival benefit while preserving or-
gan function. While novel regimens have proven
effective and have extended progression-free sur-
vival, identifying new therapeutic agents may fur-
ther improve patient outcomes and give possible
hope for curing this complex disease. ®
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