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Abstract
Type I cryoglobulinemia is associated with B cell proliferative diseases, whereas essential mixed cryoglobulinemia is classically
associated with infections, malignancy, and autoimmune diseases, but may be idiopathic. Prognosis in patients with grave
manifestations and renal involvement is often poor. We report a case of a 40-year-old woman, 2 weeks post-partum for pre-
eclampsia who was hospitalized with nephritic syndrome and acute renal failure. The patient harbored type I and type II
cryoglobulinemia. Renal and cutaneous biopsies confirmed the diagnosis; however, an underlying etiology was not established.
A bone marrow biopsy suggested monoclonal gammopathy of undetermined source (MGUS). Despite therapy with intravenous
cyclophosphamide, rituximab, plasmapheresis, dialysis, and bortezomib, the patient succumbed after 8 months of hospitalization.
We suggest that an overlap entity of types I and II cryoglobulinemia with severe multi-organ involvement not only is rare but also
may be resistant to conventional therapy and fatal.
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Introduction

Cryoglobulin-related clinical characteristics vary according to
the pathogenesis, which is represented either by a hypervis-
cosity syndrome or by immune complex deposition–related
manifestations.

Type I cryoglobulinemia consists of monoclonal immuno-
globulins (Ig), typically IgG or IgM, and is associated in the
majority of cases with B cell proliferative diseases, such as
multiple myeloma (MM). Monoclonal gammopathy of un-
clear significance (MGUS) has also been documented with a

lower incident rate of 10–15%. Clinical manifestations are
usually secondary to hyperviscosity complications which
can affect multiple organs of the body [1].

Essential mixed cryoglobulinemia is a rare disease and is
described as idiopathic or secondary to infections, malignan-
cy, or autoimmune diseases. Between 70 and 90% of reported
cases are associated with hepatitis C (HCV) infection.
Classically, the mixed cryoglobulinemia syndrome originates
from type II or type III cryoglobulins. Pathogenesis includes
deposition of a polyclonal IgG and a monoclonal IgM with
rheumatoid factor (RF) activity directed against IgG, creating
antigen-antibody complexes which deposit with complement
in the vessel wall of small arterioles and capillaries. The most
common manifestations are represented by purpura, peripher-
al neuropathy, and renal involvement [2].

To date, directed therapy for the different types of
cryoglobulinemia is based on expert opinion due to disease
rarity. As a rule, therapy is directed by the underlying etiology.

Conventional therapy consists of high-dose corticosteroids
(1 mg/kg/day), intravenous cyclophosphamide (CYC), rituxi-
mab (RTX), bortezomib, and plasma exchange. Prognosis in
patients with grave manifestations is often poor [1, 3, 4].

We present a rare case of an overlap cryoglobulinemic syn-
drome (types I+II) refractory to conventional therapy.
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Patient description

A 40-year-old woman, 2 weeks post-partum, following pre-
eclampsia, presented to our institution with dyspnea, central
lower quadrant abdominal pain, and hematuria. She was hos-
pitalized with nephritic syndrome and acute renal failure.
Previously, she was healthy and without medication therapy.

On examination, abnormal findings included hypertension
(178/70 mmHg), tachypnea with auxiliary breathing muscles,
diffuse abdominal pain without rebound, and peripheral leg
edema. Laboratory results indicated acute renal injury.
Investigations for new-onset renal failure included 24-h urine
protein collection which demonstrated nephritic range pro-
teinuria (2.3 g/day); autoimmune serologic studies showed
very low C4, normal C3, cryocrit − 0.2%, positive RF (×
600 the upper limit of the normal value), and negative serol-
ogy: ANCA, ANA, anti-dsDNA and antibodies, and ACPA.
Urinalysis showed light chains, followed by monoclonal
peaks on serum immune electrophoresis. Infectious studies
for HCV, hepatitis B (HBV), and HIV were negative.

The patient underwent a renal biopsy that demonstrated
mesangio-capillary glomerulonephritis (Fig. 1). On electron
microscopy, no immune complex depositions were noted.
The first interpretation of the kidney biopsy was not conclu-
sive and two diagnostics were considered, lupus nephritis ver-
sus cryoglobulinemic glomerulonephritis. However, lupus se-
rology was negative. Later, due to extensive cutaneous in-
volvement, which developed during hospitalization and man-
ifested as purpura, a skin punch biopsy was performed and
showed thrombotic vasculopathy without accompanying ob-
vious vasculitis, compatible with cryoglobulinemia, most like-
ly type I. Direct immunofluorescence study for IgG, IgM, C3,
and C4 was negative. Still, no underlying disease was
established.

A bone marrow biopsy was later performed and showed
light chain IgM kappa restricted monoclonal plasma cells
comprising about 4% of the cellular population, findings
compatible with monoclonal gammopathy of unknown
source-MGUS. However, the low cryocrit and insignificant
MGUS were not compatible with the progressive clinical

manifestations of the patient which included an extended pur-
puric rash, progressive renal failure, and peripheral neuropa-
thy commonly found in essential cryoglobulinemia.

At first, therapy was initiatedwith intravenous pulse steroid
therapy (1 g methylprednisolone, for 3 days) and continued
with oral high-dose prednisone (60 mg per day) and a regimen
of intravenous cyclophosphmide (CYC) at a fixed dose of
500 mg every 2 weeks.

Without clinical response, worsening of kidney function,
volume overload manifested clinically with anasarca, plasma-
pheresis (5 sessions every 2 days, instead of 10 sessions) and
dialysis were initiated in addition to the existing therapy.

Treatment with IVCYCwas discontinued after 2 doses due
to pancytopenia, but also due to lack of clinical remission.
Therapy for cryoglobulinemia with renal involvement was
initiated with rituximab- (RTX) at a dose of 375 mg/m2,
equivalent to 700 mg, once a week, for 4 weeks, without
immediate clinical improvement. Later, the patient had a
worsening of disease that manifested as severe extended pur-
puric rash and peripheral neuropathy and, on laboratory blood
tests, increasing titers of cryoglobulins (cryocrit 3.2%), RF (×
5000 the upper limit of normal), and severe thrombocytope-
nia. Plasma exchange was initiated by protocol (10 sessions
every 2 days). In the absence of clinical and immunologic
response, therapy with RTX was discontinued (after 4 doses).
Based on a second bone marrow biopsy, which supported the
previous biopsy, a multidisciplinary consult decided that al-
though the findings of light chain IgM kappa monoclonal
plasma cells comprised less than 10% of the cellular popula-
tion, it was the most probable cause of cryoglobulin disease
exacerbation and treatment with bortezomib was initiated ac-
cording to protocol (1.3 mg/m2, equivalent to 2 mg, initiated
on days 1, 4, 8, and 11 every 21 days).

Under this treatment (total of 20 cycles), the patient had
alternating periods of clinical and immunologic improvement
along with disease flares, for a period of 3.5 months (Fig. 2).

During this period, the patient experienced repeated infec-
tions such as nosocomial pneumonia, line sepsis with pseudo-
monas, and candidemia and necessitated intensive care thera-
py. As a result, bortezomib therapy was discontinued and the
patient continued therapy with plasma exchange (15 sessions
every 2 days) and dialysis only.

Despite several intensive lines of therapy, the patient devel-
oped amassive intra-cerebral hemorrhage and succumbed in the
intensive care unit (ICU) following 8 months of hospitalization.

Discussion

We present a rare case of a young patient which presented with
a nephritic syndrome and new-onset renal failure. Renal biop-
sy showed cryoglobulinemic glomerulonephritis. Treatment
was initiated with combined therapy of high-dose

Hyper-cellular glomeruli with several fibrin thrombi (Arrow)

Fig. 1 Renal biopsy. Hyper-cellular glomeruli with several fibrin thrombi
(arrow)
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corticosteroids and IV CYC [5]. Repeated laboratory tests
raised the suspicion of multiple myeloma, and cryoglobulins
(IgM with RF activity) were positive. The most compatible
underlying disease was MGUS.

It is important to mention that a therapeutic course with IV
CYC in combination with high-dose corticosteroids is still a
valid option for this condition, mostly in life-threatening man-
ifestations such as were manifested in our patient [6]. Due to
pancytopenia and supported by clinical trials, treatment was
replaced accordingly to an immunosuppression therapy with
RTX.

One trial which used a data base from a cohort of 242
patients demonstrated that combined therapy with high-dose
corticosteroids had the best clinical and immunologic re-
sponse compared to monotherapy with corticosteroids or
combined therapy of corticosteroids with an alkylator such
as CYC. The disadvantage of the combination therapy is the
increased risk of severe infections [7].

On the contrary, there are reports of disease relapses after
RTX therapy. One study documented disease relapse in half
the patients treated with RTX after a median of 1 year (a
cohort of 23 patients). Clinical factors associated with disease
relapse include purpura, articular and cutaneous involvement,
and immunologic response defined as poor response to previ-
ous immunosuppressive therapy [8].

The efficacy and safety of RTXwere tested in several stud-
ies, the biggest data base consisted of 191 patients [9].
Conclusions were unanimous—RTX has the greatest efficacy
in noninfectious cryoglobulinemia, though its safety should be
further evaluated carefully due to severe secondary infections
[8–11 ] . Low-dose RTX may be bene f i c i a l f o r
cryoglobulinemia of an infectious origin [3].

In addition, survival prognostic factors were identified and
mentioned in a few studies including age > 65 years old, pul-
monary and gastrointestinal vasculitis, and renal failure. A
higher score represented a poor outcome. Acute renal failure
in particular was associated with a very poor prognosis
[12–17].

In our case, while the patient was treated with RTX, she
developed peripheral neuropathy and an extensive skin rash;
laboratory blood tests showed high cryocrit (maximum of
15%) and high titers of RF (maximum of × 5000 the upper
limit of normal). The skin biopsy excluded vasculitis and was
compatible with cryoglobulinemia type I.

A repeat bone marrow biopsy was performed due to the
absence of clinical remission on RTX therapy. The possibility
of cryoglobulinemia induced by MGUS was speculated and
treatment with plasma exchange and bortezomib was initiated.

Increasing numbers of case reports documented the benefit
of plasma exchange in patients with cryoglobulinemia, hyper-
viscosity syndrome, and life-threatening manifestations such
as rapidly progressive glomerulonephritis. In addition, plasma
exchange can be used in disease flares with high IgM titers
after rituximab therapy [6, 18–20]. However, plasma ex-
change can induce cryoglobulin rebound with secondary in-
creased cryoglobulin production after therapy discontinuation
[21].

Bortezomib, a proteasome inhibitor, is administered as first-
line therapy in patients with multiple myeloma. Recently, it has
been used for some patients with type I cryoglobulinemia as-
sociated with MGUS, refractory to treatment and with good
outcomes after a median of 1.5 therapy courses [22].

To date, 4 cases were described with good clinical and
immunological response after 2 cycles of combination therapy

CYC: cyclophosphamide, RTX: rituximab

Fig. 2 Follow-up of laboratory blood tests and therapy over 22 weeks. CYC, cyclophosphamide; RTX, rituximab
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with bortezomib and high-dose corticosteroids (Table 1). All
patients presented with skin involvement and cutaneous vas-
culitis, 2 patients had also purpura. Only one case presented
with renal involvement, which is a less commonmanifestation
in patients with type I cryoglobulinemia and one patient de-
veloped significant side effects represented by peripheral neu-
ropathy [22–24].

It is important to mention that bortezomib therapy has a
delayed clinical response, with a median of 40 days and its
administration in a setting of life-threatening conditions has
been poorly explored. In this situation, a combination of
bortezomib, high-dose corticosteroids, and plasmapheresis is
the recommended treatment [25].

Two cases of type II cryoglobulinemia associated with
MGUS were reported (Table 1). The first case described a
patient which presented with rapidly progressive glomerulo-
nephritis. High-dose corticosteroids, plasma exchange, CYC,
and RTX were initiated, and disease remission ensued. After
2 months, the patient had a disease exacerbation, which man-
ifested with purpura and an increased cryocrit. The purpura
resolved after one dose of RTX. Later on, the patient contin-
ued to have recurrence of clinical manifestations and
bortezomib therapy was initiated with clinical and immuno-
logic remission after 2 cycles of therapy, similar to previously
documented case reports [22–24, 26].

The second case described a patient which presented with
membranoproliferative glomerulonephritis and negative
HCV. CYC and steroids (prednisone 20 mg for 3 months)
were initiated with good clinical and laboratory response.
This patient continued low-dose steroids (prednisone 5 mg
daily) for 4 years, with nearly full resolution of her kidney
function [27].

Our case is extremely intriguing. According to the findings
on laboratory blood tests and biopsies performed, a clear-cut
diagnosis whether the patient had type I or type II
cryoglobulinemia could not be established. Blood laboratory
tests were consistent with type II cryoglobulinemia with RF
activity, in the absence of HCV infection or any evidence of
an underlying autoimmune disease. The clinical presentation
with renal involvement, which was identified as a bad prognos-
tic factor, is associated in the majority of cases with type II
cryoglobulinemia, but was reported in one case with MGUS-
associated type I cryoglobulinemia [22]. Skin and renal biop-
sies of our patient were consistent with type I cryoglobulinemia,
and bone marrow biopsy showed MGUS, which are consistent
with type I cryoglobulinemia. Only one case was described
with MGUS and type II cryoglobulinemia [26].

To date, no official classification criteria were published for
the hyperviscosity syndrome which is associated with type I
cryoglobulinemia. In contrast, a preliminary classification cri-
terion for cryoglobulinemic vasculitis which is associatedwith
type II cryoglobulinemia exists. The classification includes
major and minor criteria for serologic tests and clinical man-
ifestations as follows: major criteria for serologic tests include
mixed-type cryoglobulins, low C4.Minor criteria include pos-
itive RF, HCV, and HBV. Major clinical manifestations in-
clude purpura. Minor criteria include chronic hepatitis,
MPGN, peripheral neuropathy, and skin ulcers. A diagnosis
of mixed-type cryoglobulinemic syndrome is established by
the presence of the classic triad of mixed-type cryoglobulins
(in the presence or absence of low C4), purpura, and
leukocytoclastic vasculitis or by the presence of mixed-type
cryoglobulins (in the presence or absence of low C4) plus 2
minor clinical criteria plus 2 minor serological findings [26].

Table 1 Documented cases of cryoglobulinemia associated MGUS treated with bortezomib

Case
No.

Ref. Cryo
type

Gender/
age

Clinical manifestations Common findings with
our case

Immunosuppressive
therapy

Clinical and immunologic
response to bortezomib

Current
re-
port

I/II F/40 Purpura, peripheral neuropathy, acute
renal failure

Cryo IgM with RF
activity, renal
involvement

CYC, RTX, PLA Partially, patient
succumbed after 20
cycles

2 27 II F/61 Acute renal failure Serum monoclonal IgM,
renal involvement

CYC, steroids

3 22 I M/51 Purpura, cutaneous vasculitis,
peripheral neuropathy, acute renal
failure

Renal involvement CYC, RTX, PLA After 2 cycles

4 26 II F/61 Purpura, gastrointestinal symptoms,
anemia, acute renal failure

MGUS on bone marrow
biopsy

CYC, RTX, PLA After 2 cycles

5 25 I F/46 Cutaneous vasculitis Renal involvement AZA, CYS, MTX,
RTX

After 2 cycles

6 23 I M/40 Cutaneous vasculitis MTX, AZA, RTX After 1 cycle

7 23 I M/77 Cutaneous vasculitis AZA, MEL, RTX After 1 cycle

8 24 I M/48 Purpura, cutaneous vasculitis, arthritis PLA, CYC, VIN,
DOX,MEL, CYC

Unknown

M, male; F, female;AZA, azathioprine;CYC, cyclophosphamide;CYS, cyclosporine A;DOX, doxorubicine;MEL, melphanan;MTX, methotrexate;PLA,
plasmapheresis; RTX, rituximab; VIN, vincristine
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Based on this classification, our patient was not fully com-
patible with a type II cryoglobulinemia. Despite this fact, ther-
apy was initiated with recommended protocols with high-dose
corticosteroids, CYC, RTX, and plasma exchange as for es-
sential cryoglobulinemia. The patient had no clinical resolu-
tion and she was admitted to the ICU several times due to
severe infections which necessitated mechanical ventilation.

Following the finding of MGUS, it was decided to start
therapy with bortezomib. Contrary to what was described in
the current literature, the patient did not have an adequate
clinical and immunologic response and had only minor sero-
logic improvement with decreased titers of cryoglobulins and
RF which rapidly increased in a short period of time.

Recent literature recommends the initiating of bortezomib
as soon as the diagnosis is recognized. There is no data on
patients in whom bortezomib therapy was initiated later in
their course of disease or on patients with life-threatening
conditions. Considering our patient’s presentation and refrac-
tory disease, could we expect disease remission after a median
of 1.5 cycles of therapy as was previously suggested in 5 case
reports similar to ours? Our patient started therapy with
bortezomib after 2.5 months of persistent active disease and
therapy failure with high-dose corticosteroids, CYC, RTX,
and plasma exchange. In total, our patient underwent 20 cy-
cles of bortezomib for 3 months without significant disease
remission and seemed to manifest with continuous disease
activity. Was the therapy initiated too late? Or was the patient
too ill in order to respond to therapy, taking in consideration
periods of severe infections which were treated with wide-
spectrum antibiotics without immunosuppressive
medications.

We speculate that an overlap entity of different types of
cryoglobulin (type I+II) with severe multi-organ involvement
may be more resistant to conventional therapy and even fatal.
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