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Hyperviscosity Syndrome as a Rare Presentation of
Immunoglobulin G Kappa Smoldering Multiple
Myeloma Successfully Treated With
Daratumumab
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Abstract

Hyperviscosity syndrome (HVS) is an oncologic emergency most
commonly associated with Waldenstrom macroglobulinemia and im-
munoglobulin (Ig)M paraproteinemia. Clinically, significant HV'S in
smoldering multiple myeloma (SMM), particularly IgG-associated
disease without overt CRAB (hypercalcemia, renal insufficiency,
anemia, and bone lesions) criteria, is exceedingly rare. We report
a unique case of IgG kappa smoldering myeloma complicated by
symptomatic HVS, manifesting with retinal hemorrhage, epistaxis,
and gross hematuria, despite the absence of overt end-organ myelo-
ma-defining events. A 70-year-old patient with Sjogren syndrome and
longstanding monoclonal gammopathy showed gradual progression
from high-risk monoclonal gammopathy of undetermined signifi-
cance (MGUS) to smoldering myeloma over several years. Bone mar-
row biopsy showed 10% plasma cells, with no high-risk cytogenetic
abnormalities on limited fluorescence in situ hybridization (FISH)
testing. Positron emission tomography/computed tomography (PET/
CT) imaging repeatedly showed no fluorodeoxyglucose (FDG)-avid
osseous disease. In the setting of HVS, serum viscosity peaked at 5.7
centipoise, with concomitant IgG elevation to 5,463 mg/dL and an
M-protein of 3.01 g/dL. Given symptomatic hyperviscosity, treatment
with daratumumab was initiated despite the absence of SLiM (= 60%
clonal plasma cells, light chain ratio > 100, and magnetic resonance
imaging (MRI) focal lesions)-CRAB criteria for overt multiple my-
eloma. Following therapy, serum viscosity rapidly improved from 5.7
to 2.2, with corresponding reductions in IgG and M-protein levels
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and resolution of bleeding manifestations. This case highlights that
symptomatic hyperviscosity may occur in IgG smoldering myeloma
at a relatively modest plasma cell burden and may itself represent
a clinically meaningful indication for early therapeutic intervention.
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Introduction

Hyperviscosity syndrome (HVS) is a hematologic emergency
caused by increased resistance to blood flow from elevated
serum proteins or cellular components [1]. The syndrome
classically presents with a triad of mucosal bleeding, visual
abnormalities, and neurologic manifestations due to impaired
microcirculatory perfusion [2]. Common clinical manifesta-
tions include epistaxis, retinal hemorrhage, blurred vision,
headache, dizziness, ataxia, and altered mental status [3].

HVS is most commonly associated with Waldenstrom
macroglobulinemia, owing to the intravascular distribution
and pentameric structure of immunoglobulin (Ig)M parapro-
teins, which substantially increase serum viscosity even at
relatively low concentrations [4]. In contrast, hyperviscosity
associated with IgG monoclonal gammopathies is considera-
bly less common because IgG molecules are smaller and more
widely distributed into the extravascular compartment [5, 6].

Smoldering multiple myeloma (SMM) is an intermediate
asymptomatic plasma cell neoplasm characterized by serum
monoclonal protein > 3 g/dL and/or 10-60% clonal bone mar-
row plasma cells in the absence of myeloma-defining SLiM-
CRAB (= 60% clonal bone marrow plasma cells, light chain
ratio > 100, MRI focal lesions, hypercalcemia, renal insuffi-
ciency, anemia, and bone lesions) criteria [7]. Although pa-
tients with high-risk SMM carry a substantial risk of progres-
sion to symptomatic multiple myeloma, they typically lack
end-organ manifestations at diagnosis [8]. HVS occurring in
SMM is exceedingly rare, particularly in IgG-associated dis-
ease without extensive marrow involvement or overt myelo-
ma-defining organ damage [9].
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Table 1. Chronologic Disease Progression

Date Findings

June 2018 IgG kappa paraprotein 1.18 g/dL; FLC ratio 3.39

August 2020 Bone marrow biopsy: 6% plasma cells

2020-2025 Progressive increase in M-protein and FLC ratio

June 2025 Bone marrow biopsy: 10% plasma cells; rouleaux formation
January 2026 Gross hematuria requiring bladder irrigation

February 2026 Serum viscosity 5.7 centipoise

March 2026 Retinal hemorrhage and epistaxis

April 2026 Daratumumab initiated

June 2026 Serum viscosity improved to 2.2

IgG: immunoglobulin G; FLC: free light chain.

Recent advances in risk stratification and early intervention
strategies for high-risk SMM have led to increasing interest in
plasma cell-directed therapy before progression to overt mul-
tiple myeloma [10]. Daratumumab, an anti-CD38 monoclonal
antibody, has demonstrated promising efficacy in delaying dis-
ease progression in high-risk SMM, including in the phase III
AQUILA trial, which evaluated daratumumab versus active
monitoring in high-risk smoldering multiple myeloma [11].

We report a rare case of IgG kappa smoldering myeloma
complicated by clinically significant HV'S, manifesting as reti-
nal hemorrhage, epistaxis, and gross hematuria despite absence
of overt CRAB criteria. The patient demonstrated marked im-
provement in serum viscosity and clinical manifestations fol-
lowing initiation of daratumumab therapy.

Case Report

This is a 70-year-old male with a history of Sjogren syndrome,
who was initially evaluated in June 2018 for elevated globulin
levels and found to have an IgG kappa monoclonal gammopa-
thy, with an M-protein of 1.18 g/dL and a free light chain ratio
of 3.39. Over subsequent years, serial laboratory monitoring
demonstrated a gradual progression of paraproteinemia, with
rising M-protein levels and worsening free light chain ratio
(Tables 1, 2).

Table 2. Selected Hematologic and Myeloma Laboratory Data

Bone marrow biopsy performed in August 2020 demon-
strated 6% plasma cells, consistent with high-risk monoclonal
gammopathy of undetermined significance (MGUS) (Fig. 1).
Peripheral blood smear showed rouleaux formation without
any evidence of agglutination (Fig. 2). Skeletal imaging, in-
cluding radiographs and serial positron emission tomography/
computed tomography (PET/CT) studies, repeatedly showed
no lytic lesions or fluorodeoxyglucose (FDG)-avid osseous
disease.

By June 2025, a repeat bone marrow biopsy demonstrated
progression to SMM, with approximately 10% plasma cells
and 2% monoclonal kappa-restricted plasma cells by flow cy-
tometry. The cells expressed CD138, CD38, and CD56 (Fig.
3). The peripheral blood smear showed rouleaux formation and
red blood cell agglutination, suggesting a significant rheologic
disturbance associated with paraproteinemia (Fig. 4). Fluores-
cence in situ hybridization (FISH) studies were negative for tu-
mor protein p53 (TP53) deletion, 1q gain, and 1p loss, though
additional testing was limited by insufficient specimen.

Despite the absence of classic CRAB criteria, the patient
developed progressive signs suggestive of HVS. In January
2026, the patient presented to the emergency department with
gross hematuria and lower abdominal discomfort, necessitat-
ing Foley catheter placement and continuous bladder irrigation.
Imaging revealed prostatomegaly and bladder wall thickening
without evidence of urinary tract malignancy or obstructive

Date WBC (x 103/uL) Hemoglobin (g/dL) Platelets (x 10%/uL) IgG (mg/dL) M-protein (g/dL)
August 2020 32 13.8 121 — 221

August 2023 33 12.6 148 — 2.51

April 2024 35 13.3 120 — 2.68

June 2025 — — — 5,463 3.01

January 2026 2.5 12.2 105 — —

April 2026 3.0 12.7 114 — —

May 2026 3.1 13.7 118 — 2.26

June 22026 5.4 152 141 2,653 1.35

WBC: white blood cell; IgG: immunoglobulin G.
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Figure 1. Bone marrow biopsy (with Wright-Giemsa staining) at initial
diagnosis of high-risk MGUS demonstrating approximately 6% plasma
cells (black arrow), consistent with high-risk MGUS. MGUS: monoclo-
nal gammopathy of undetermined significance.

pathology. Coagulation studies, including prothrombin time
(PT), partial thromboplastin time (PTT), fibrinogen, and factor
X activity, were within normal limits. Subsequently, the patient
developed retinal hemorrhage and recurrent epistaxis. Further
evaluations in February 2026 revealed markedly elevated se-
rum viscosity of 5.7 centipoise. Laboratory evaluation showed
an IgG elevation to 5,463 mg/dL, with M-protein at 3.01 g/dL.
and total protein at 10.9 g/dL (Tables 1-3). PET/CT imaging
remained negative for active myelomatous lesions.

Given symptomatic hyperviscosity attributed to progres-
sive smoldering myeloma, treatment was recommended de-
spite the absence of overt multiple myeloma-defining events
to prevent recurrence of HVS and related complications. The
patient had previously declined therapy and pursued a holistic
approach but agreed to initiate daratumumab in April 2026 af-
ter extensive counseling. After treatment initiation, the patient
experienced rapid biochemical improvement. Serum viscosity
decreased from 5.7 to 2.2 over approximately 3 months, ac-
companied by reductions in IgG from 5,463 mg/dL to 2,653
mg/dL and in M-protein from 3.01 g/dL to 1.35 g/dL (Table 3,
Fig. 5). Cytopenias improved significantly, with no recurrence
of bleeding or HVS episodes and no treatment-limiting toxici-
ties reported (Tables 1, 3). These findings were confirmed by
repeat eye and physical examinations.
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Figure 2. Peripheral blood smear (with Wright-Giemsa staining) dem-
onstrating well-formed rouleaux (Black arrows).

Figure 3. Bone marrow biopsy (with Wright-Giemsa staining) showing
approximately 10% plasma cells (black arrows), meeting diagnostic cri-
teria, and demonstrating progression to smoldering multiple myeloma.

Discussion

HVS is an uncommon but potentially life-threatening com-
plication of plasma cell dyscrasias characterized by impaired
blood flow due to increased serum viscosity from circulating
paraproteins [1]. The classic clinical triad includes mucosal
bleeding, visual disturbances, and neurologic manifestations
[2]. HVS is most frequently associated with Waldenstrom
macroglobulinemia because IgM is a large pentameric immu-
noglobulin predominantly confined to the intravascular com-
partment [4]. Common causes of HVS are included in Table 4.
In contrast, symptomatic HVS secondary to IgG paraproteine-
mia is rare and generally requires substantially higher immu-
noglobulin concentrations [5].

SMM is defined by the presence of serum monoclonal pro-
tein > 3 g/dL and/or 10-60% clonal plasma cells in the bone
marrow in the absence of myeloma-defining SLIM-CRAB fea-
tures [7] (Table 5). While SMM is associated with risk of pro-
gression to overt multiple myeloma, clinically significant HVS
occurring before transformation is exceedingly uncommon [8].

Our patient developed multiple manifestations consistent
with symptomatic HVS, including retinal hemorrhage, recurrent
epistaxis, and gross hematuria, in the setting of elevated serum
viscosity of 5.7 centipoise. Importantly, alternative causes of
bleeding were not identified. Coagulation parameters, including
PT, PTT, fibrinogen, and factor X activity, were within normal
limits, and extensive urologic imaging failed to demonstrate
structural pathology accounting for recurrent hematuria.

Ocular manifestations are among the most characteristic
findings of HVS and are often considered highly suggestive
of clinically significant disease [12]. Retinal venous engorge-
ment, flame hemorrhages, cotton wool spots, and papilledema
may result from impaired retinal microcirculation [13, 14].
The retinal hemorrhage observed in this patient strongly sup-
ported clinically significant hyperviscosity rather than an iso-
lated laboratory abnormality.

An additional notable feature of this case is the relatively
modest marrow plasma cell burden despite severe rheologic
complications. Bone marrow biopsy demonstrated approxi-
mately 10% plasma cells, barely meeting diagnostic criteria for
smoldering myeloma, yet the patient developed marked sympto-
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Figure 4. Peripheral blood smear (with Wright-Giemsa staining) demonstrating rouleaux formation (black arrows) and red blood
cell agglutination (red arrow) associated with elevated monoclonal immunoglobulin levels and hyperviscosity syndrome.

matic hyperviscosity. This finding suggests that factors beyond
tumor burden alone, including immunoglobulin subtype, po-
lymerization tendencies, molecular interactions, and intravascu-
lar distribution, may substantially influence serum viscosity [5].

Peripheral blood smear findings showed rouleaux forma-
tion and red blood cell agglutination, both classic hematologic
manifestations of significant paraproteinemia [15, 16]. Rou-
leaux formation occurs when monoclonal proteins reduce the
zeta potential between erythrocytes, promoting aggregation
and impairing microvascular flow [15, 16].

Management should be individualized based on symptom
severity, progression risk, comorbidities, and treatment goals.
Urgent plasmapheresis is traditionally considered first-line
therapy for acute, severe HVS. However, plasmapheresis pro-
vides only a rapid, temporary reduction in paraprotein levels;
durable control requires therapy directed at the underlying
plasma-cell clone [11, 17]. The AQUILA trial demonstrated

Table 3. Serum Viscosity Trend Following Daratumumab Therapy

improved progression-free survival with daratumumab mono-
therapy in patients with high-risk smoldering myeloma [11]. In
high-risk smoldering myeloma, alternatives to daratumumab
include lenalidomide alone or lenalidomide plus dexametha-
sone, both of which have shown delayed progression in rand-
omized trials. More intensive regimens based on proteasome
inhibitors or multidrug combinations remain investigational
and may carry greater toxicity [17].

However, symptomatic hyperviscosity in smoldering my-
eloma remains poorly described in the literature and may be an
underrecognized indication for early therapeutic intervention.
Daratumumab, a monoclonal antibody targeting CD38, has dem-
onstrated substantial efficacy in plasma cell dyscrasias through
direct cytotoxicity, immune modulation, and depletion of clonal
plasma cells [18]. Daratumumab monotherapy was selected in
this case for its anti-plasma-cell activity, favorable tolerability,
and evidence supporting early treatment in high-risk smoldering

Date Serum viscosity (cP)
February 18, 2026 5.7

Treatment initiated on April 8, 2026

April 20, 2026 4.5

April 27,2026 3.7

May 4, 2026 3.4

May 18, 2026 2.5

June 1, 2026 2.2

cP: centipoise.
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Figure 5. Trends in serum viscosity and IgG levels following initiation of daratumumab therapy. Trends consistent with a signifi-
cant hematologic response and resolution of hyperviscosity-related symptoms. Ig:

myeloma [17]. After initiating daratumumab, our patient expe-
rienced rapid improvement in serum viscosity from 5.7 to 2.2
centipoise, with corresponding reductions in IgG and M-protein
levels. Importantly, retinal hemorrhage, epistaxis, and hematuria
resolved with therapy, strongly supporting a causal relationship
between paraproteinemia and hyperviscosity in this case.

Cases of HVS associated with IgG smoldering myeloma
remain exceedingly rare in the literature. Most reported cases
of hyperviscosity in plasma cell disorders involve overt multiple
myeloma, particularly IgM/IgA-associated disease, due to in-
creased polymerization [6]. This case therefore underscores the
importance of maintaining clinical suspicion for HVS even in
non-IgM plasma cell disorders without overt CRAB features or
extensive marrow involvement. It also demonstrates that symp-
tomatic hyperviscosity may warrant early therapeutic interven-
tion in otherwise asymptomatic smoldering myeloma, and that
timely initiation of plasma cell-directed therapy may prevent ir-
reversible ophthalmologic and/or neurologic complications.

Conclusions

This case describes a rare presentation of IgG kappa SMM
complicated by clinically significant HVS, manifesting as reti-
nal hemorrhage, epistaxis, and gross hematuria. Despite the
absence of overt CRAB features and a relatively low marrow
plasma cell burden, the patient developed severe, symptomatic
hyperviscosity, with serum viscosity reaching 5.7 centipoise.
Daratumumab therapy led to rapid improvement in serum

viscosity and clinical symptoms. This case highlights the im-
portance of recognizing HVS in IgG-associated intermediate
plasma cell disorders and suggests that symptomatic hypervis-
cosity may warrant treatment initiation in selected patients.

Learning points

Clinically significant HVS can occur in IgG kappa SMM
despite the absence of SLiM-CRAB criteria. Retinal hemor-
rhage, epistaxis, hematuria, or rouleaux formation should
prompt evaluation for hyperviscosity. This case highlights
symptomatic hyperviscosity as a potential indication for early
plasma cell-directed therapy, with daratumumab producing
rapid clinical and serologic improvement (Fig. 6).
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Table 4. Common Causes of Hyperviscosity Syndrome

Underlying Predominant Frequency Typical serum Comments

disorder paraprotein/cause  of HVS viscosity threshold

Waldenstrom IgM monoclonal Most common Often > 4 cP IgM is pentameric and remains largely

macroglobulinemia protein cause (may occur at intravascular, making it highly viscosity-inducing.

lower levels) Approximately 10-30% of patients develop
symptomatic HVS during the disease course.

Multiple IgA monoclonal Common among Usually > 4-5 cP IgA tends to form dimers and polymers, increasing

myeloma (IgA) protein myeloma- serum viscosity despite lower concentrations than IgG.

associated HVS

Multiple IgG monoclonal Uncommon Usually > 5-6 cP Most cases occur with very high IgG

myeloma (IgG) protein concentrations. IgG3 has the greatest tendency

toward self-aggregation and hyperviscosity.

PCL High circulating Uncommon but ~ Variable Hyperviscosity results from both markedly elevated
plasma cell burden  well recognized monoclonal protein levels and circulating plasma
with IgG or IgA cells. Patients often present with aggressive disease
paraproteinemia and extensive extramedullary involvement.

Smoldering Usually IgG or [gA  Extremely rare ~ Variable Symptomatic HVS without SLIM-CRAB

multiple myeloma criteria is exceptional. The present case

represents this rare presentation.

MGUS Low-level Very rare Rarely clinically Usually insufficient paraprotein burden
monoclonal protein significant to produce symptomatic HVS.

Cryoglobulinemia ~ Cryoglobulins Uncommon Not serum viscosity Increased viscosity occurs primarily at low

dependent temperatures due to protein precipitation rather
than absolute paraprotein concentration.

Polycythemia vera Increased Uncommon Hematocrit > Hyperviscosity results from increased
erythrocyte mass 60-65% cellular mass rather than paraproteins.

Leukostasis Extreme Rare WBC typically > Symptoms result from impaired microvascular

(AML/CML) leukocytosis 100-300 x 10°/L flow caused by circulating leukemic blasts

rather than serum protein abnormalities.

HVS: hyperviscosity syndrome; IgG: immunoglobulin G; IgA: immunoglobulin A; IgM: immunoglobulin M; PCL: plasma cell leukemia; MGUS: mon-
oclonal gammopathy of undetermined significance; AML: acute myeloid leukemia; CML: chronic myeloid leukemia; WBC: white blood cell; cP:
centipoise; SLiIM-CRAB: = 60% clonal bone marrow plasma cells, light chain ratio = 100, magnetic resonance imaging focal lesions, hypercalcemia,

renal insufficiency, anemia, and bone lesions.
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CRAB feature

Definition IMWG criteria)

Clinical significance

C: hypercalcemia

R: renal insufficiency

A: anemia

B: bone lesions

Serum calcium > 11 mg/dL or > 1 mg/
dL above the upper limit of normal

Serum creatinine > 2 mg/dL or estimated

creatinine clearance < 40 mL/min
Hemoglobin < 10 g/dL or > 2 g/dL
below the lower limit of normal

One or more osteolytic lesions identified
on skeletal survey, CT, or PET/CT

Indicates increased osteoclastic bone
resorption due to active myeloma
Reflects myeloma-related kidney injury,
often from light chain nephropathy
Results from bone marrow infiltration
and impaired erythropoiesis

Represents myeloma-related bone
destruction and skeletal involvement

CRAB: hypercalcemia, renal insufficiency, anemia, and bone lesions; IMWG: International Myeloma Working Group; CT: computed tomography;
PET/CT: positron emission tomography/computed tomography.
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Clinical Takeaways

Hyperviscosity syndrome can rarely occur
in Ig9G kappa smoldering multiple myeloma
despite a relatively low bone marrow plasma formation should prompt evaluation for

cell burden and absence of SLiIM-CRAB hyperviscosity even in non-lgM monoclonal
criteria. gammopathies.

Retinal hemorrhage, epistaxis, hematuria,
and peripheral smear findings of rouleaux

Serum viscosity testing may identify a reversible cause of bleeding manifestations and microvascular
complications, and should be considered in patients with monoclonal gammopathies presenting
with unexplained mucosal or ocular bleeding.

Symptomatic hyperviscosity may represent a clinically meaningful indication for early plasma
cell-directed therapy in otherwise asymptomatic smoldering myeloma, even in the absence of
myeloma-defining events.

Daratumumab (anti-CD38) can achieve rapid reductions in serum viscosity, IgG levels, and
M-protein burden, with resolution of hyperviscosity-related symptoms, supporting its utility
in selected high-risk patients.

Long-term close monitoring is essential, as patients with smoldering myeloma remain at risk
for progression to overt multiple myeloma and may require ongoing management and supportive

J Med Cases. 2026;17(10):604-6 |

care.

Figure 6. Learning points.
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abstract, case report, discussion, and conclusions, along with
a literature review pertinent to the above sections. Dr. Kumar
(co-author, corresponding oncologist) identified the rarity of
the case and participated in the manuscript design, editing,
and literature review. Dr. Bijjam (co-author) participated in
manuscript editing, correcting grammar, literature review, and
helped with obtaining MRI images. Dr. Bakhirev (co-author)
provided histopathology slides and input on pathogenesis.

Data Availability

The authors declare that the data supporting the findings of this
case report are available within the article. All data analyzed
during this study were obtained from previously published
studies and are available in the public domain.

Abbreviations

HVS: hyperviscosity syndrome; SMM: smoldering multiple
myeloma; MGUS: monoclonal gammopathy of undetermined
significance; IgG: immunoglobulin G; IgM: immunoglobulin

M; CRAB: hypercalcemia, renal insufficiency, anemia, and
bone lesions; SLiM: > 60% clonal plasma cells, light chain ra-
tio > 100, and magnetic resonance imaging focal lesions; PET/
CT: positron emission tomography/computed tomography;
FDG: fluorodeoxyglucose; FISH: fluorescence in situ hybridi-
zation; TP53: tumor protein p53; CD: cluster of differentia-
tion; PT: prothrombin time; PTT: partial thromboplastin time;
WBC: white blood cell; cP: centipoise; IMWG: International
Myeloma Working Group; anti-CD38: anti-cluster of differen-
tiation 38 monoclonal antibody

References

1. Stone MJ, Bogen SA. Evidence-based focused review
of management of hyperviscosity syndrome. Blood.
2012;119(10):2205-2208. doi pubmed

2. Gertz MA. Acute hyperviscosity: syndromes and man-
agement. Blood. 2018;132(13):1379-1385. doi pubmed

3. Mehta J, Singhal S. Hyperviscosity syndrome in plasma
cell dyscrasias. Semin Thromb Hemost. 2003;29(5):467-
471. doi pubmed

4. BeyT, Qdaisat A. Hyperviscosity syndrome: an oncologic
emergency. Emerg Med Clin North Am. 2025;43(3):445-
452. doi pubmed

610 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™ | https:/jmc.elmerpub.com


https://www.doi.org/10.1182/blood-2011-04-347690
http://www.ncbi.nlm.nih.gov/pubmed/22147890
https://www.doi.org/10.1182/blood-2018-06-846816
http://www.ncbi.nlm.nih.gov/pubmed/30104220
https://www.doi.org/10.1055/s-2003-44554
http://www.ncbi.nlm.nih.gov/pubmed/14631546
https://www.doi.org/10.1016/j.emc.2025.03.001
http://www.ncbi.nlm.nih.gov/pubmed/40610061

Idamakanti et al

J Med Cases. 2026;17(10):604-6 |

10.

I1.

12.

Dumas G, Merceron S, Zafrani L, Canet E, Lemiale V,
Kouatchet A, Azoulay E. [Hyperviscosity syndrome].
Rev Med Interne. 2015;36(9):588-595. doi pubmed
Halaseh RM, Kaur S, Khanna R, Conkling P, Sarna N,
Magee A. Hyperviscosity syndrome in IgA multiple my-
eloma. QJM. 2022;115(1):30-31. doi pubmed

Rajkumar SV, Dimopoulos MA, Palumbo A, Blade J,
Merlini G, Mateos MV, Kumar S, et al. International My-
eloma Working Group updated criteria for the diagnosis
of multiple myeloma. Lancet Oncol. 2014;15(12):e538-
548. doi pubmed

Lakshman A, Rajkumar SV, Buadi FK, Binder M, Gertz
MA, Lacy MQ, Dispenzieri A, et al. Risk stratification
of smoldering multiple myeloma incorporating revised
IMWG diagnostic criteria. Blood Cancer J. 2018;8(6):59.
doi pubmed

Kwaan HC. Hyperviscosity in plasma cell dyscrasias.
Clin Hemorheol Microcirc. 2013;55(1):75-83. doi pub-
med

Mateos MV, Hernandez MT, Giraldo P, de la Rubia J, de
Arriba F, Lopez Corral L, Rosinol L, et al. Lenalidomide
plus dexamethasone for high-risk smoldering multiple
myeloma. N Engl J Med. 2013;369(5):438-447. doi pub-
med

Dimopoulos MA, Voorhees PM, Schjesvold F, Cohen
YC, Hungria V, Sandhu I, Lindsay J, et al. Daratumumab
or active monitoring for high-risk smoldering multiple
myeloma. N Engl J Med. 2025;392(18):1777-1788. doi
pubmed

Menke MN, Feke GT, McMeel JW, Treon SP. Ophthal-
mologic techniques to assess the severity of hyperviscos-

13.

14.

16.

17.

18.

ity syndrome and the effect of plasmapheresis in patients
with Waldenstrom's macroglobulinemia. Clin Lymphoma
Myeloma. 2009;9(1):100-103. doi pubmed

Lai CC, Chang CH. Hyperviscosity-related retinopathy
and serous macular detachment in Waldenstrom's mac-
roglobulinemia: A mortal case in 5 years. Eur J Ophthal-
mol. 2022;32(4):NP109-NP114. doi pubmed

Watson JA, Olson DJ, Zhang AY. Hyperviscosity Retin-
opathy Due to Waldenstrom macroglobulinemia: a
case report and literature review. J Vitreoretin Dis.
2021;5(6):520-524. doi pubmed

. Van Camp B, Reynaert P, Broodtaerts L. Studies on the

origin of the precursor cells in multiple myeloma, Wal-
denstrom's macroglobulinaemia and benign monoclonal
gammopathy. I. Cytoplasmic isotype and idiotype distri-
bution in peripheral blood and bone marrow. Clin Exp
Immunol. 1981;44(1):82-89. pubmed

Girard LP, Sockojo CY, Ooi M, Poon LM, Chng WIJ, de
Mel S. Immunoglobulin M paraproteinaemias. Cancers
(Basel). 2020;12(6):1688. doi pubmed

Schwartz J, Padmanabhan A, Aqui N, Balogun RA, Con-
nelly-Smith L, Delaney M, Dunbar NM, et al. Guidelines
on the use of therapeutic apheresis in clinical practice-
evidence-based approach from the Writing Committee of
the American Society for Apheresis: the seventh special
issue. J Clin Apher. 2016;31(3):149-162. doi pubmed
van de Donk NW, Janmaat ML, Mutis T, Lammerts van
Bueren JJ, Ahmadi T, Sasser AK, Lokhorst HM, et al.
Monoclonal antibodies targeting CD38 in hematological
malignancies and beyond. Immunol Rev. 2016;270(1):95-
112. doi pubmed

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™ | https:/jmc.elmerpub.com 611


https://www.doi.org/10.1016/j.revmed.2015.02.005
http://www.ncbi.nlm.nih.gov/pubmed/25778852
https://www.doi.org/10.1093/qjmed/hcab175
http://www.ncbi.nlm.nih.gov/pubmed/34191019
https://www.doi.org/10.1016/S1470-2045(14)70442-5
http://www.ncbi.nlm.nih.gov/pubmed/25439696
https://www.doi.org/10.1038/s41408-018-0077-4
https://www.doi.org/10.1038/s41408-018-0077-4
http://www.ncbi.nlm.nih.gov/pubmed/29895887
https://www.doi.org/10.3233/CH-131691
http://www.ncbi.nlm.nih.gov/pubmed/23455837
http://www.ncbi.nlm.nih.gov/pubmed/23455837
https://www.doi.org/10.1056/NEJMoa1300439
http://www.ncbi.nlm.nih.gov/pubmed/23902483
http://www.ncbi.nlm.nih.gov/pubmed/23902483
https://www.doi.org/10.1056/NEJMoa2409029
http://www.ncbi.nlm.nih.gov/pubmed/39652675
http://www.ncbi.nlm.nih.gov/pubmed/39652675
https://www.doi.org/10.3816/CLM.2009.n.027
http://www.ncbi.nlm.nih.gov/pubmed/19362987
https://www.doi.org/10.1177/11206721211002066
http://www.ncbi.nlm.nih.gov/pubmed/33719618
https://www.doi.org/10.1177/2474126420987142
http://www.ncbi.nlm.nih.gov/pubmed/37007178
http://www.ncbi.nlm.nih.gov/pubmed/6790210
https://www.doi.org/10.3390/cancers12061688
http://www.ncbi.nlm.nih.gov/pubmed/32630470
https://www.doi.org/10.1002/jca.21470
http://www.ncbi.nlm.nih.gov/pubmed/27322218
https://www.doi.org/10.1111/imr.12389
http://www.ncbi.nlm.nih.gov/pubmed/26864107

