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ABSTRACT

Intravenous infusion of gammaglobu -
lins (IVIG) is one of the treatments of

choice in patients with type 1l mixed

cryoglobulinemia (MC). We describe
the case of a patient with MC who suf -
fered an adverse generalised reaction

with severe cutaneous vasculitis ac -
companied by a suddenincreaseincry -
ocrit levels shortly after being treated

with IVIG. When the same gammaglob -
ulin preparationwasadded in vitroto a
sample of the patient’s serum, a strong

increment in cryoglobulin precipitation
and depletion of the monoclonal IgM

peak resulted. We suggest that thissim -
ple method of studying the displace -
ment of the precipitation reaction could

help to predict the outcome of treat -
ment and must be performed before
starting IVIG in patients with MC.

Introduction

No single treatment has been shown to
be the most effective for patients with
mixed cryoglobulinemia. Besides gen-
eral recommendations aimed at provid-
ing symptomatic relief, other treat-
ments such as plasmapheresis and cor-
ticosteroid, cytostatic or, more recently,
interferon administration are not con-
sistently effective or without secondary
effects (1, 2). Contrasting outcomes
have been described after the intra-
venous infusion of gammaglobulins
(IVIG), an alternative therapeutic ap-
proach applied in a small number of
cases (3-6). This article describes the
case of a patient with type Il mixed
cryoglobulinemia and bone-marrow B-
cell lymphoma who showed serious
side effects shortly after being treated
with IVIG. In an attempt to find an
explanation for this response we added
graded amounts of gammaglobulin to
the patient’ s serum, observing a strong
increment in cryoglobulin deposition, a
fact that could be related to the clinica
deterioration.

Case presentation

A 28-year-old woman was admitted to
the hospital in November 1992 with a
two-year history of polyarthralgias,
arthritis, Raynaud's phenomenon and
pethequial cutaneous lesions preferen-
tialy localised on the legs. On admis-

225

CASE REPORT

sion, her physical examination was
normal except for purpuric lesions on
the lower extremities. Histopathologic
examination revealed the presence of

leukocytoclastic angiitis. No abnormal-

ities were found in the haematological,

hepatic or rena parameters. Type Il

mixed cryoglobulin containing amono-

clona IgM, kappa and polyclona 1gG
was identified. The cryocrit was 6%.

Concentrations of immunoglobulins in
cryoglobulin-free serum were 1gG:

1,030 mg/dL, IgM: 106 mg/dL and
IgA: 98 mg/dL. The serum C3 concen-
tration was 62 mg/dL and C4 was < 8
mg/dL. The rheumatoid factor was pos-
itive at 1/1280. The serum contained
anti-VHC antibodies, but no anti-HIV

antibodies or serological HVB markers
were found. PCR analysis disclosed the
presence of theVHC Ib genotype. Bone
marrow aspirates showed no signs of
malignancy. Chest roentgenogram and
computed tomographic scan were both
normal. A falling concentration of 1gG
and a concomitant increase in IgM

marked the course of the disease. Cry-
ocrit levels varied from 4% to 10% and
the monaoclonal IgM protein was detec-
ted sporadically in supernatants from
cold-precipitated serum samples.

The patient was sequentialy treated
with non-steroid anti-inflammatory
drugs, corticosteroidsand -interferon,
with no improvement of the symptoms.
In February 1994, new purpuric lesions
appeared accompanied by paresthesias
and hypoesthesiain the distal region of
both legs. The finding of a WBC count
of 58,000 (80% lymphocytes) prompt-
ed us to evaluate anew aspirate of bone
marrow that disclosed the presence of a
monomorphous infiltration by plasmo-
cytoid lymphocytes (CD19*, CD20*, -
chain*, CD5’) compatible with bone
marrow lymphoma. Chest X-ray and
abdominal CT remained normal. Treat-
ment with polychemotherapy (CVP)
resulted in bone marrow remission but
not in the amelioration of the cryoglob-
ulinemia related symptoms. Several

cycles of plasmapheresis improved the
cutaneous lesion, but the treatment had
to be interrupted due to catheter infec-
tion.

Given the persistence of purpuric
lesions and neurological symptoms, we
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Fig. 1. (A) Percentage of IgM remaining in the supernatant of cold-precipitated serum samples after the addition of increasing amounts of gammaglobulin
(Flebogamma). (B) |EF of supernatants of cold-precipitated serum samples before (D) or after (») addition of gammaglobulin (5 mg/ml). The monoclonal
IgM band (arrow) disappears after the addition of gammaglobulins. Cathode is on the left. (C) Cryoglobulin deposition in 0.5 ml samples of either undiluted

serum (1) or serum diluted with PBS (3,5,7) or Flebogamma (2, 4,6). The amounts (

1) of either serum,Flebogamma or PBS added to each tube are indi-

cated (C,bottom). A strong increment is found in samples diluted with the Flebogamma preparation in comparison with those diluted with PBS only. C,inset)
A sample of serum from adifferent patient was treated identically. In this case, the addition of gammaglobulin prevented the formation of cryoprecipitate (2).

decided to start IVIG as an alternative
treatment. The patient presented with
normal haematological parameters and
the serum concentration of 1gG was
161 mg/dL, IgM 286 mg/dL, and IgA
44 mg/dL. Cryocrit was 6%. Twenty
grams of a gammaglobulin preparation
(Flebogamma, Instituto Grifols, Barce-
lona) was administered i.v. over 2 hrs.
One hour after the infusion, the patient
complained of severe chest pain with
shortness of breath. Over the following
4 hours, she developed a dramatic pur-
puric rash affecting the thorax and both
upper and lower extremities, with gen-
eralised oedema, thoracic and abdomi-
nal pain and diarrhoea that required
hospital admission. A cutaneous biopsy
reveal ed the presence of leukocytoclas
tic vasculitis. Chest X-ray, ECG, uri-
nary parameters and plasma BUN and
creatinine were all normal. Intensive

plasmapheresis and administration of
corticosteroid pulses produced an
improvement of the clinical symptoms.
Meanwhile, we noted a huge precipi-
tate in a plasmapheresis bag that was
kept in the refrigerator for further ana-
lysis. A sample of it revealed a cryocrit
of 85%. One week later, the cryocrit
was 7% and the concentrations of
serum inmunoglobulins were 1gG 252
mg/dL, IgM 29 mg/dL and IgA 18
mg/dL. Over the next 12 months, the
serum IgG concentration varied be-
tween 70 and 160 mg/dL, whereas the
IgM concentration and cryocrit levels
rose steadily, reaching 2-3000 mg/dL
and 30-60%, respectively. A monoclor-
al IgM kappa peak remained in the
supernatant after cryoprecipitation. At
present, the patient remains asympto-
matic on low dose prednisone.

In order to understand the reason for
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our patient’ s severe reaction to gamma-
globulin administration, we decided to
study the behaviour of the patient’ scry-
oglobulin when exogenous gammaglo-
bulin was added in vitro. The patient’s
blood was kept at 37°C during clotting
and centrifugation. Different volumes
of the gammaglobulin preparation used
for the IVIG were added to the patient’s
serum for a final volume of 0.5 ml.
Equivalent volumes of PBS were added
as a control. The preparations were
cooled at 4°C for 48 hours before the
cryocrit determination. Quantitative
analysis of the serum proteins was per -
formed by nephelometry in a Beckman
Immunochemistry System. Immuno-
electrophoresis (IEF) was evaluated on
Kallestad plates.

The addition of increasing increments
of gammaglobulin resulted in a con-
comitant decrease in the concentration
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of the IgM remaining in the super-
natant after cryoprecipitation (Fig. 1A).
IEF of the cryoglobulin-free serum
revealed that the monoclona IgM kap-
pa arch disappeared in samples con-
taining exogenous gammaglobulin
(Fig. 1B). Cryoprecipitates of undilut-
ed serum and serum diluted either with
PBS or with a preparation of gamma
globulins are depicted in Figure 1C.
The cryocrit value for undiluted serum
was 40% (tube 1). Dilution of the
serum with increasing amounts of PBS
resulted in cryocrit values of 30%, 20%
and 12% (tubes 3, 5, and 7). Thedilu-
tion of the serum with equivaent vol -
umes of gammaglobulin (tubes 2, 4,
and 6) resulted in a marked increment
in the cryocrit levels: 30% 56%, 20%
52% and 12%  46%, respectively.
The final concentrations of gamma-
globulinswere: 2.5 mg/mL (tube 2), 5
mg/mL (tube 4) and 10 mg/mL (tube
6). Theoretically, the concentration of
exogenous gammaglobulin in the
patient’ s serum after 1V1G should reach
around 4 mg/mL. As an example of a
different outcome, we treated identical-
ly the serum of another patient with a
similar type Il cryoglobulinemia. In
this case, the addition of gammaglobu-
lin prevented the formation of cryopre-
cipitate (seeinset, tube 2in Fig. 1C).

Discussion

Administration of IVIG is used in
patients with certain autoimmune or
systemic conditions (7-9). Although the
treatment is generally regarded as safe,
serious adverse reactions have aso
being reported (10-12). Controversial
reports exist regarding the effect of the
infusion of gammaglobulinsin patients
with type Il cryoglobulinemia. Poten-
tial causes of poor outcome include
changes in cryoprecipitability or in-
creases in serum viscosity (4, 12). A
patient with a low-grade lymphoma
producing a monoclonal IgM rheuma
toid factor received IV gammaglobulin
astherapy for pulmonary infection (3).
Rena failure attributed to deposits of
newly formed immunocomplexes re-
sulted in the death of the patient. In a
second case of type Il cryoglobulin
associated with lymphoma reported by

Wooten et al. (4), recurrent infections
required IV gammaglobulin therapy. A
progressive change in cryoglobulin sol-
ubility was thought to be the cause of
fatal vasculitis and glomerulonephritis.
In these previous two cases where
IVIG had deleterious effects, the pa
tients also had concomitant hypogam-
maglobulinemia. Recently, Odum et al.
(6) reported a patient with Guillain-
Barre syndrome who developed cuta-
neous vasculitis, thrombocytopenia and
glomerulonephritis following IVIG
therapy. This patient was lately found
to have NHL and type |1 cryoglobulin.
The authors warn of the potential dan-
ger of giving such patients IVIG thera-
py. A fourth patient with type Il cryo-
globulinemia and cutaneous vasculitis
showed a good clinical response after
IVIG (5). In this case, the beneficial
effect was attributed to a decrease in
the amount of cryoprecipitate follow-
ing gammaglobulin infusion.

The data reported herein seem to indi-
cate that the addition of IgG to the
patient’s serum results in the displace-
ment of the immunoprecipitation reac-
tion towards a new state in which the
monaoclonal IgM component is incor-
porated into the cryoprecipitate. If the
initial sampleis properly located in the
antibody (IgM) excess side of the curve
of precipitation, the addition of antigen
(1gG) would induce a shift in the equi-
librium towards the equivalence point,
with the appearance of higher amounts
of precipitate. A similar mechanism
could take place in vivo after the infu-
sion of gammaglobulin. This may ex-
plain the dramatic increase in cryopre-
cipitate deposition found in the pa-
tient's plasma and the severe side ef-
fects observed after therapy. The com-
position of the Ag-Ab complex in other
cryoglobulins can be located near the
equivalence point. In these cases, the
addition of antigen would result in
smaller amounts of cryoprecipitate or
even the absence of it, asillustrated by
the example given in Fig 1 (inset C).
We think that before the implementa
tion of IVIG in patients with type Il
cryoglobulinema and low serum 1gG
concentration, the induction of cryo-
precipitability must be assessed by in
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vitro studies using exogenous addition
of 1gG. Findings such as those des
cribed in this report must be taken as a
contraindication in the use of that ther-
apy. Alternatively, we suggest that for
such patients apheretic therapy should
be considered before initiating IVIG.
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