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Abstract

and can range from asymptomatic monoclonal

Cryoglobulinemia often occurs secondary to an

gammopathy of unknown significance (MGUS) to

underlying monoclonal gammopathy (MG). MG is a

symptomatic multiple myeloma (MM) for which

common finding in the elderly population with a

treatment is clearly indicated. However, rare forms of

prevalence of 5% in persons aged 70 years and older

MG lead to clinical symptoms and are summarized as
monoclonal gammopathy of clinical significance
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(MGCS). Here, no clear treatment recommendations

being defined by the presence of ≥ 10% monoclonal

exist, treatment ranges from symptomatic treatment

plasma cells (PC) in the bone marrow in combination

of paraneoplasia to causal treatment of the underlying

without (SM) or with (MM) organ dysfunctions or

plasma cell clone. Here, we report an exemplary case

certain laboratory abnormalities indicating a high risk

of

and

of progression (SLiM-CRAB criteria) (Table 1) [5].

cryoglobulinemic vasculopathy seriously affecting

Anti-myeloma treatment is undoubtedly indicated

skin and peripheral nervous system accompanied by

once a diagnosis of MM is reached, with additional

severe pain. First- and second-line treatments with

growing evidence for early treatment initiation also in

conventional immunosuppressive agents and B cell

high-risk SM patients although there is no approved

depleting therapy did not lead to sustained remission.

treatment indication yet [6].

a

74-year-old

female

with

MG

After identifying MG as the potential underlying
cause MGCS was considered. As symptoms were
markedly affecting quality of life, myeloma-derived
treatment with anti-CD38 antibody daratumumab,
lenalidomide and dexamethasone was initiated and
subsequently clinical symptoms and laboratory
cryoglobulinemia resolved. In conclusion, this case
report shows for the first time that daratumumabbased treatment of MGCS can be effective and is
well-tolerated.

Keywords: Monoclonal Gammopathy of Clinical
Significance;

Cryoglobulinemia;

Vasculopathy;

Polyneuropathy; Daratumumab; Lenalidomide

1. Introduction
Monoclonal gammopathy is a frequent disorder in the
older population and is characterized by the presence
of a small fraction (< 10%) of monoclonal plasma
cells in the bone marrow leading to production of a
monoclonal protein. It is present in about 5.3% of the
population ≥ 70 years of age [1, 2]. In most cases,
there is no immediate clinical impact of this finding
and clinical surveillance is sufficient, leading to the
definition of a monoclonal gammopathy of unknown
significance (MGUS) [3, 4]. MGUS has a risk of
about 1% per year to progress into Smoldering
Myeloma (SM) or Multiple Myeloma (MM) [4],
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Monoclonal protein

MGUS

MGCS

SMM

MM

< 3g/dl (serum)

< 3g/dl (serum)

 3g/dl (serum)

detectable

and

and

and/or

<

Monoclonal plasma cell bone marrow

500mg/24h

<



500mg/24h

500mg/24h

(urine)

(urine)

(urine)

and / or

and / or

and / or

and

< 10%

10-60%

 10%

and

and

and

no evidence

evidence

infiltration

End organ damage

no evidence

Evidence of end-

SLiM-CRAB criteria (60% bone marrow

organ

damage

infiltration, SFLC ratio  100, > 1 focal

related to mono-

lesion  5 mm on MRI, hypercalcemia,

clonal gammopa-

renal insufficiency (creatinine  2mg/dl or

thy (e.g. histopa-

GFR < 40ml/min), anemia (Hb <10 g/dl

thologically,

or  2g/dl below lower limit of normal),

clinically [vasculitis, neuropathy,

bone lesions ( 1 osteolytic lesions on

nephropathy])

imaging)

GFR: glomerular filtration rate; Hb: haemoglobin; MGCS: monoclonal gammopathy of clinical significance; MGUS: monoclonal
gammopathy of unknown significance; MM: Multiple Myeloma; MRI: magnetic resonance imaging; SFLC: serum free light
chain; SMM: Smoldering Multiple Myeloma;

Table 1: Types of monoclonal gammopathies according to IMWG criteria and Ferman et al. [5, 7].

A small percentage of patients with MGUS are

gammopathy as the underlying cause for various

presenting with various clinical symptoms. This

clinical phenomena is often challenging and due to

disorder has been characterized as monoclonal

potential toxicities, patients and physicians often

gammopathy of clinical significance (MGCS), most

refrain from specific anti-myeloma treatment. Here,

often of renal significance (MGRS), where the

we present the case of a 74-year-old woman with

underlying PC clone causes organ damage due to the

MGCS

toxicity of its monoclonal immunoglobulins (Igs) [7].

occluding

Recommendations on the diagnosis and management

polyneuropathy who highly benefitted from anti-

of monoclonal gammopathies have been made by the

myeloma treatment with the combination of the anti-

European Myeloma Network (EMN) and others [8,

CD38 antibody daratumumab with lenalidomide and

9].

Nonetheless,

identification

of
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dexamethasone, after several immunosuppressive

Symptomatic treatment with corticosteroids (20 mg

treatments beforehand had failed.

prednisone/d) was initiated and resulted in quick
clinical response, especially pain markedly improved.

2. Case Report

However,

due

A 74-year-old female patient was first diagnosed with

treatment

was

cryoglobulinemia in December 2018 when she

cyclophosphamide (500 mg i.v. every two weeks) in

presented at the rheumatology department with

January 2019. Prednisone down tapering took place

raynaud’s phenomenon, purpura and severe pain of

in

the lower extremities, aggravated by cold exposure as

cyclophosphamide (equalling 3 g in total) until May

well

Physical

2019, neurological examination showed stable but

examination showed bilateral livedo and finely

not improved polyneuropathy. Cryoglobulins were

spotted non-palpable purpura of the lower limbs as

still highly positive. In addition, cyclophosphamide

well as symmetrical sensory deficit of the feet but

treatment led to significant side effects with severe

was otherwise normal. A full rheumatologic workup

nausea

showed positive results for monoclonal cryoglobulins

Subsequently, immunosuppressive treatment was

as well as a concomitant monoclonal gammopathy

changed to azathioprine in June 2019 at a starting

type IgG kappa, other tests remained normal.

dose of 50 mg/d orally for the first two weeks and

Monoclonal protein level was not quantified, serum

then raised to 100 mg/d, with a final dose of 125

free light chains (SFLC) were within normal ranges

mg/d

(kappa: 18,77 mg/l, lambda: 7,65 mg/l) and bone

azathioprine was well tolerated, the disease and

marrow infiltration

symptoms temporarily sufficiently controlled.

as

otherwise

peripheral

without

polyneuropathy.

was slightly elevated but
convincing

correlate

parallel.

and

after

to

progressive

intensified

After

was

six

overall

another

polyneuropathy,

by

addition

planned

not

month.

well

of

doses

of

tolerated.

Treatment

with

for

pathological monoclonal gammopathy (8% CD38-

In January 2020, the patient presented with again

and CD138-positive and CD56-negative plasma cells,

worsening of now severe polyneuropathy with

normal SFLC ratio). Since none of the SLiM-CRAB

paraesthesia and loss of fine motor skills. In parallel,

criteria were fulfilled, MGUS was diagnosed. In

she developed life-quality affecting myalgic pain and

addition, there was no evidence of chronic or past

new skin lesions. Neurologic workup showed

infection

C or human

mononeuritis multiplex with maximum manifestation

immunodeficiency virus (HIV) and no signs of

of Nn. ulnares (left > right), for the first time in this

autoimmune disease (e.g. negative results for ANAs,

patient marking neuropathy of the upper extremities.

ANCAs, complement C3 and C4, rheumatoid factor).

Azathioprine treatment was discontinued and an

A

excluded

emergency seven-day course of prednisone 60 mg/d

osteolyses or other underlying neoplastic disease. A

was initiated. Decision was made to initiate treatment

diagnosis of a MGUS associated cryoglobulinemic

with rituximab as monoclonal antibody directed

occluding vasculopathy was made.

against CD20 to eliminate pathological B cell clones

with hepatitis

computerized

B or

tomography

(CT)

and was first given in January 2020 (rituximab 1000
mg i.v.), followed by a second dose two weeks later.
Prednisone doses were tampered down in parallel.
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The treatment was well tolerated and led to a

plasma cell infiltration, but these were of monoclonal

temporary clinical improvement of polyneuropathy.

origin as confirmed by chromogenic in situ
hybridization (CISH) analysis showing clonal kappa

Once again though, in May 2020, symptoms

light chain restriction. Thus, the monoclonal plasma

worsened. Physical examination showed livedo and

cell disorder was formally still characterized as

purpura

MGUS. However, due to the clinical course of the

of

the

legs

bilaterally,

apart

from

polyneuropathy of all extremities. Dermatologic

patient

lesions were also progressing into ulcera of the lower

immunosuppressive

limbs around the Malleoli mediales bilaterally with

cryoglobulinemic precipitation consisting fully of the

severe pain. The patient was transferred to our

pathologic Ig, we reasoned the cryoglobulinemic

haematology-oncology

further

occluding vasculopathy being caused and driven by

diagnostic and therapy under the rationale of the

the monoclonal gammopathy of clinical significance.

monoclonal

clinical

Thus, a myeloma-directed treatment with the

importance. Full diagnostic workup to assess both

monoclonal antibody daratumumab directed against

floridity of the vasculopathy and also a possible

CD38 in combination with the immunomodulatory

progression into Smoldering Myeloma or Multiple

drug lenalidomide and dexamethasone (DRd) as

Myeloma was done. Electroneurography confirmed

introduced for treatment of transplant-ineligible

markedly worsened, severe axonal-motoric and

newly diagnosed MM patients in the pivotal MAIA

sensitive neuropathy of the lower and axonal-

trial was initiated in August 2020 [10].

sensorimotoric

department

gammopathy

neuropathy

being

of

the

for

of

left

with

insufficient

success

treatment

of
and

general
the

arm,

corresponding to the patient’s symptoms. In addition,

Within the first cycle, a pruritic rash of the upper

several large ulcerations on the lower extremities

body and head occurred as a common side effect of

were noted in the physical examination (Figure 1A-

lenalidomide. It was handled with temporary

C).

discontinuation of lenalidomide, application of antihistaminic drugs and subsequent dose reduction of

Cryoglobulinemic precipitation was highly positive

lenalidomide. With this adapted dose regimen, DRd

and consisted fully (100 %) of monoclonal protein

treatment was well tolerated without any further

IgG kappa, indicating the clinical impact of the

complications or side effects. Monoclonal protein

monoclonal protein. Immunofixation in the serum

dissolved, SFLC normalized within weeks and

was positive for the known IgG kappa monoclonal

cryoglobulin testing became negative for the first

protein, serum electrophoresis showed low level

time. Moreover, and most importantly, the patient

monoclonal protein (3 g/l). 24-hour urine analysis

benefitted enormously clinically within short notice

showed normal results; SFLC were slightly elevated

as shown in Figure 2A-C with complete wound

(kappa 27,53 mg/l, ratio 7,71). MRI of the whole

healing of the leg ulcerations and improvement of

body revealed several older lesions of degenerative

polyneuropathy. The patient’s performance status has

nature but no clear bone lesions or extramedullary

constantly improved; she continues DRd treatment to

manifestations typical for myeloma. A fresh bone

date, lesions have fully healed (Figure 3).

marrow aspiration and biopsy showed less than 10 %
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Figure 1A: ulceration and livedoid brownish pigmentation on left foot below Malleolus medialis.

Figure 1B: Livedoid brownish pigmentation and ulcerations around right Malleolus medialis.

Figure 2A: left lower leg; resolving ulcerations 8 weeks after initiation of DRd treatment.

Archives of Clinical and Biomedical Research

Vol. 5 No. 4 – August 2021. [ISSN 2572-9292].

561

Arch Clin Biomed Res 2021; 5 (4): 556-568

DOI: 10.26502/acbr.50170184

Figure 2B: Right lower leg: resolving skin lesions 8 weeks after initiation of DRd treatment.

Figure 3A: Scarred healing (atrophie blanche) of former ulceratic lesions.
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Figure 3B: Scarred healing (atrophie blanche) of former ulceratic lesions.

3. Discussion

The mere presence of circulating cryoglobulins does

Cryoglobulinemia is a disorder characterized by the

not always cause symptoms, but up to 50% of

presence of cryoprecipitation e.g. the precipitation of

patients eventually develop clinical signs, most

blood proteins called cryoglobulins at temperatures

frequently skin changes, arthralgia, myalgia and

below 37°C [11, 12]. These cryoglobulins are

weakness [14, 15], as was the case in our patient

abnormal immunoglobulins generated by clonal B

depicted above. Dermatologic symptoms most often

cell expansion, prevalence of cryoglobulinemia is

present as livedo reticularis, purpura, Raynaud’s

estimated at 1 in 100,000 [12, 13]. There are three

phenomenon, acrocyanosis or even ulcera of the

main categories of cryoglobulinemia based on the Ig

extremities [14, 16, 17]. In case of a palpable

composition

I

purpura, skin lesions indicate a small vessel vasculitis

cryoglobulinemia, as is present in the depicted case,

whereas ulcerations and purpura mainly indicate an

cryoglobulins consist of monoclonal Igs and thus this

occluding vasculopathy of small or medium-sized

type often develops secondary to MGUS, MGCS,

vessels. Pathophysiological this is caused by a

SM, MM or other B cell neoplasia [11, 12, 14]. Type

precipitation of monoclonal cryoglobulins thereby

I accounts for about 5-25% of cryoglobulinemias.

obstructing blood vessels, as typically seen in type I,

Type II and III cryoglobulinemia are characterized by

as was the case in the patient described above.

mixed cryoglobulins consisting of either a mixture of

Palpable purpura indicate a small vessel vasculitis as

monoclonal IgM and polyclonal IgG (type II) or

in immune complex-mediated vasculitis in mixed

completely polyclonal Igs (type III) [11]. Both type II

cryoglobulinemia, type II/III [12].

(Table

2)

[11]:

in

type

and III are strongly associated with infectious
diseases, most often hepatitis C virus infection, or

The

typical

symptom

complex

autoimmune disorders like Sjögren’s syndrome

cryoglobulinemic

(Table 2) [12, 13].

cryoglobulinemia consists of purpura, severe pain

vasculopathy

in
of

occluding
Type

I

(often reaching 10/10 in pain scale) and ulceratic
lesions, but livedoid pigmentation and gangrene can
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also occur [18]. Joint pain or arthralgia marks another

is identified (type I-III), adequate diagnostic workup

typical symptom in up to 50% of patients, mainly

should be initiated, including testing for hepatitis C

affecting bilateral wrists or hands and knees without

(or other infections) and autoimmune diseases in

signs of overt arthritis [13]. Improvement of pain is

types

typically the first indicator of successful and effective

cryoglobulinemia,

treatment and may thus be used for treatment

hematologic malignancies is warranted. This should

evaluation [18]. Neurologic symptoms are common

especially include full workup for monoclonal

in cryoglobulinemia, particularly involvement of

gammopathies and myeloma, as depicted in Table 3.

II

and

III,

respectively.
a

search

For

for

type

I

underlying

peripheral nerves as sensory or sensorimotoric
polyneuropathy in up to 50% of patients [13, 14, 17].

Treatment

recommendations

typically

include

Paraesthesiae with burning sensation in the lower

general immunosuppressive treatment with steroids

limbs typically occurs first but may progress into

and alkylating agents such as cyclophosphamide,

motor loss in later stages.

especially in situations of high disease activity to
quickly alleviate symptoms and prevent further organ

Other

clinical

presentations

include

renal

damage [12, 14, 17]. More recently, B cell depleting

involvement or rarely gastrointestinal, cardiac or

antibody treatment with rituximab was introduced to

central nervous involvement

or hyperviscosity

eliminate the pathological antibody-producing B cell

syndrome [13, 16]. The latter occurs mainly in type I

clones [12, 14, 17]. In cases of associated

cryoglobulinemia and due to urgent need for

hematologic

treatment to prevent further organ damage its

cryoglobulinemia

identification is of high importance [12, 16]. Typical

underlying

symptoms include headache, dizziness, confusion,

combinations

visual changes, hearing loss, or epistaxis. If

monoclonal plasma cell disorders, several case

cryoglobulinemia is suspected due to typical clinical

reports and some (retrospective) clinical trials

presentation, a full diagnostic workup should be

showed effectiveness of proteasome inhibition,

initiated to confirm diagnosis, rule out differential

particularly bortezomib, or immunomodulatory drugs

diagnoses and identify a possible underlying cause.

such as thalidomide and lenalidomide [14, 17, 19]. In

Primarily, cryoglobulins need to be detected and

mixed cryoglobulinemia, the underlying disease

characterized for which delicate handling of the

should be targeted, too.

disease,

treatment

should

be

directed

malignancy including
in

in

non-hodgkin

type
at

I
the

chemotherapy
lymphoma.

In

probe is essential to prevent false-negative results.
The probe needs to be taken and constantly kept at

In case of hepatitis C virus infection, adequate

body temperature (37°C) until

antiviral treatment is recommended and successful

centrifugation

in

the

and including

laboratory,

otherwise

treatment generally also leads to improvement of

cryoglobulins may precipitate beforehand, leading to

cryoglobulinemia. However, in case of persisting or

false-negative tests. After detection of cryoglobulins,

severe

these should be further characterized by (immuno)

treatment with rituximab or alkylating agents and

electrophoresis to identify the exact type of

corticosteroids are still valuable options [20].

symptoms,

general

immunosuppressive

cryoglobulinemia [13]. Once the type of cryoglobulin
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type I

type II

type III

Monoclonal immunoglobulins

Monoclonal lgM and

Polyclonal

polyclonal lgG

polyclonal lgG

lgM

and

Type of monoclonal Ig

IgM >IgG >IgA

IgM+++ (Kappa >> Lambda)

Associated underlying

hematologic malignancies (B

Hepatitis C hepatitis B,

autoimmune disease (Sjögre-

disorders

cell neoplasia, MGUS, M.

HIV and others

n’s syndrome, Systemic Lup-

Waldenström, MM and others)

us erythematodes and others)

HIV: human immunodeficiency virus; Ig: immunoglobulin; MGUS: monoclonal gammopathy of unknown significance; MM:
Multiple Myeloma

Table 2: Types of cryoglobulinemia [11-13].

Diagnostics
Blood

24-hour-urine

Complete blood count incl. differential blood counts


Electrolytes incl. Ca2+(corrected)



Renal function parameter (GFR according to CKD-EPI or MDRD)



LDH, β2-microglobulin, albumin, whole protein, transaminases, CRP



Serum protein electrophoresis and immunofixation



Immunoglobulins: IgG, IgA, IgM (IgD in case of IgD-MM)



SFLC (κ und λ) and ratio



peripheral blood smear (cytomorphology)

Proteinuria (whole protein, albumin)


Bone marrow

Urine protein electrophoresis and immunofixation

Aspiration: cytomorphology, flow cytometry, cytogenetics (FISH for at least t(4;14),
del17p13, gain 1q21, t(14;16))


Imaging

Biopsy (histology)

Osteo-CT (Low-dose whole body-CT)


Whole body-MRI

CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration; CRP: C reactive protein; CT: computerized tomography; FISH:
fluorescence in situ hybridization; GFR: glomerular filtration rate; LDH: lactate dehydrogenase; MDRD: modified diet in renal
disease; MRI: magnetic resonance imaging; SFLC: serum free light chain

Table 3: Suggested workup for diagnosis of monoclonal plasma cell disorder (5).
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