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Abstract

Objective: This case report describes a 58-year old man with
respiratory insufficiency caused by a systemic immune complex
vasculitis. A brief review of the literature is given.
Patient/Subject: A 58-year old man presented with respiratory
insufficiency caused by a systemic immune-complex vasculitis.
His symptoms were haemoptysis due to alveolar haemorrhage,
a leukocytoclastic vasculitis of the skin and glomerulo-
nephritis. He was diagnosed with cryoglobulinemia and
was successfully treated with prednisone and rituximab.
Conclusion: Cryoglobulinemia should be considered in small
vessel vasculitis. Diffuse alveolar haemorrhage is a rare
complication of type 2 cryoglobulinemia.

Introduction

Immunoglobulin M (IgM) associated disorders, such as
cold agglutinin disease, cryoglobulinemia and peripheral
neuropathy, are caused by autoreactivity of IgM paraproteins.
Waldenstrom macroglobulinemia or signs of lymphoma are
usually absent and the M-protein is low.

Cold agglutinin disease is characterized by antibodies directed
against the I/i antigens on erythrocytes. This can be induced by
viral infections (i.e. EBV, CMV) or Mycoplasma pneumoniae,
for example. Clinical features consist of acrocyanosis and
haemolytic anemia.

Cryoglobulinemia is defined as presence of one or more
immunoglobulins in the serum that precipitate at temperatures
below 37°C and dissolve again on rewarming.
Cryoglobulinemia is usually classified into three types according
to Brouet’s classification. Type 1 is characterized by the presence of
amonoclonal immunoglobulin which can be seen in lymphopro-
liferative disorders such as chronic lymphatic leukaemia, multiple
myeloma or non-Hodgkin lymphoma. Type 2 has a monoclonal
component (mostly IgM) and polyclonal immunoglobulin which
can lead to immune-complex vasculitis. Type 3 has polyclonal
immunoglobulins of different isotypes. Types 2 and 3 are also
called mixed type cryoglobulinemia.! There is a wide range of

symptoms. Patients can be asymptomatic, but they can also have
a hyperviscosity syndrome and on rare occasions present with
multi organ failure. Criteria for the classification of cryoglob-
ulinemia patients are based on serologic, pathologic and clinical
findings. 70% of cases classify as a mixed type cryoglobulinemia
(type 2), which has a strong association with the hepatitis C virus
(HCV) infection. We present a patient with hepatitis C negative
mixed type cryoglobulinemia with alveolar haemorrhage caused
by vasculitis.

Case report

A 58-year old male was admitted with erythematous lesions on
his lower extremities and decreased renal function. Skin biopsy
showed a leukocytoclastic vasculitis, immunofluorescence
was not performed. On the ward the patient’s renal function
declined with creatinine levels increasing from 92 to 170 umol/L
(normal 70-106 pumol/L). Over 40% dysmorphic erythrocytes,
proteinuria and hyaline casts were present in the urine,
suggesting glomerulonephritis. Unfortunately, renal biopsy
was inconclusive since it did not contain enough glomeruli.
C-reactive protein was 14 mg/L, haemoglobin 5.5 mmol/L,
thrombocytes 174 x10°/L and leukocytes 15.1x10°/L with a
normal differentiation. Liver enzymes were normal. Before
admission to the ward he was treated with clarithromycin for a
presumed pulmonary infection that showed on his chest X ray
(figure I). All cultures remained negative.

A few days after admission the patient developed progressive
hypoxemia and haemoptysis and was admitted to the Intensive
Care for intubation and mechanical ventilation. CT scan of the
lungs showed bilateral thickening of interlobular septa with
cysts and ground-glass opacification (figure 2). Bronchoalveolar
lavage showed red blood cells, 67% T-lymphocytes, 6%
granulocytes and 14% alveolar macrophages. Because of
the haemorrhage a biopsy was not performed. All tests for
auto-immune diseases (ANA, ENA, ANCA, anti-GBM and
anti-CCP) were negative except for a positive IgM rheumatoid
factor. Decreased levels of C3 (0.59 gr/L), C4 (<0.1 gr/L) and
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Figure 1. Chest X-ray before admission showing diffuse pulmonary
lesions.

Figure 2. CT scan on admission showing bilateral thickening of inter-
lobular septa with cysts and ground-glass opacification. This could
be due to alveolar haemorrhage.

an elevated Clqg-binding test of 93% (normal <8%) suggested

an immune complex disease. The viral serology including
hepatitis B, C, EBV, CMV and HIV were also negative. Because
of a suspected seronegative granulomatosis with polyangiitis
he was started on prednisone 1dd 60mg, cyclophosphamide
1dd 100mg for a total of ten days (1.5mg/kg adjusted for acute
kidney injury) and plasmapheresis, with poor result. Decreased
levels IgG (0.6 g/L) and IgA (0.6 g/L) were found with a slightly
increased IgM (2.33 g/L), however, this test was performed
after initial treatment. Morphology of the bone marrow biopsy
showed no abnormalities. Immunological examination showed
1% plasma cells and 15% monoclonal B-lymphocytes with an
increased kappa/lambda ratio of 47 (normal <4.9).
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The level of free light chains kappa in the serum was elevated
(109 mg/L), the ratio of kappa/lambda free light chains was also
increased (ratio 23, normal 0.26-1.65) and cryoglobulins were
present. Hepatitis C RNA could not be detected.

We concluded that clinical and laboratory findings suggested
a hepatitis C virus negative mixed cryoglobulinemia (type
2) with multi organ involvement including diffuse alveolar
haemorrhage, which led to respiratory failure, leukocytoclastic
vasculitis of the skin and glomerulonephritis caused by an
immune complex vasculitis.

The patient was treated with prednisone 1mg/kg daily and
rituximab 375 mg/m? a monoclonal antibody against CD20
on B-lymphocytes, initially weekly for four weeks and later
every three months for a total of two years according to the
Non Hodgkin Lymphoma protocol. After several weeks of
treatment his clinical condition improved. Chest X-rays
improved significantly and normalized over time. Currently,
17 months later, he is no longer on steroids and is doing well.
Kappa/lambda ratios, IgM, complement levels etc. normalized
and cryoglobulins can not be detected anymore.

Discussion

Our patient was diagnosed with cryoglobulinemia after
initial treatment with prednisone, cyclophosphamide
and plasmapheresis for presumed granulomatosis with
polyangiitis. We found decreased levels of IgG and IgA plus
a slightly increased IgM with cryo-activity. It is possible that
IgM levels were even higher prior to this treatment. Free
light chains kappa in the serum were elevated and a low
concentration of monoclonal B-lymphocytes in the bone
marrow was found. CT scan did not show lymphadenopathy
or organomegaly and an underlying malignancy could
not be detected despite a population of monoclonal B-cell
lymphocytes in the bone marrow. Our patient had several
minor and major criteria to support the diagnosis of cryoglob-
ulinemia, including a positive IgM rheumatoid factor, an
activated immune system, detection of cryoglobulins and a
monoclonal B-lymphocyte population.

There are three subtypes of cryoglobulinemia.’?? Type
1 is characterized by the presence of a monoclonal
immunoglobulin which can be seen with lymphoproliferative
disorders such as multiple myeloma, NHL or chronic
lymphatic leukemia. Patients with type 1 cryoglobulinemia
are typically asymptomatic but can have a hyperviscosity
syndrome. Type 2 has a monoclonal component, mostly
IgM, and polyclonal immunoglobulins, type 3 has polyclonal
immunoglobulins of different isotypes. Type 2 and 3 (mixed
types) are associated with different infectious, immunological
or malignant disorders. Mixed type cryoglobulinemia is rare
and the prevalence is unknown. The M:F sex ratio of type 2
is 1:3.7 with an onset normally between the fourth and sixth
decade. In 70-100% of cases hepatitis C virus antibodies are
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present, HCV RNA is usually positive.>* In the Netherlands,
however, this association is much lower than in other
countries.”

Pathophysiology

Chronic stimulation of the immune system by lymphopro-
liferative disorders, infections or autoimmune diseases cause
clonal expansion of B cells which can create cryoglobulins. This
can lead to vascular occlusion and hyperviscosity syndrome
which is frequently observed in type 1 cryoglobulinemia.®
In mixed cryoglobulinemias immune complex mediated
vasculitis is more often observed, mainly affecting arterioles,
capillaries and venules. Very rarely this involves alveoli.®’
Mixed type cryoglobulinemia is related to the hepatitis C virus.
The HCV E1/E2 glycoprotein is able to bind to CD81 on the
B-lymphocyte which leads to proliferation of B-lymphocytes.®
The pathophysiology in hepatitis C virus negative patients
remains unclear.

Clinical manifestations and diagnosis

In over 50% of cases clinical features are mild and slowly
progressive, but in over 30% of cases patients have severe
vasculitis with involvement of multiple organs. In a series of
over 200 patients, the most common symptoms were found to
be purpura, arthralgias and neuropathies. 70% of patients have
hepatitis while glomerulonephritis is present in about 30%.
Alveolar vasculitis has been described in about 3% of cases, so
it is very rare.>%’

To assess for cryoglobulins, blood should be drawn into tubes
that are placed directly into warm water (37 °C), after this the
serum is separated by centrifugation at the same temperature.
To see if precipitation occurs, the serum is kept at 4 °C for
a maximum of three days. Criteria for the classification
and diagnosis of cryoglobulinemia are based on serologic,
pathologic and clinical findings. The presence of cryoglobulins
in the serum together with major criteria like activation of
the immune system, purpura and leukocytoclastic vasculitis
confirm the diagnosis. Minor criteria include a positive
IgM rheumatoid factor, positive screening for HCV/HBYV,
a clonal B-cell population in the bone marrow, chronic
hepatitis, glomerulonephritis, peripheral neuropathy and
skin ulcers. Based on previous major and minor criteria in
our patient, the diagnosis of mixed cryoglobulinemia was
made. Although this patient had monoclonal B-lymphocytes
in the bone marrow without a HCV infection, he did not
fulfil the criteria for multiple myeloma, CLL, Waldenstroms
macroglobulinemia or NHL and he did not have symptoms of
hyperviscosity. Immune complex mediated vasculitis, as seen
in this patient, is typically more frequent in type 2 cryoglob-
ulinemia. Together with the other results we concluded that
this patient had a type 2 cryoglobulinemia without evidence
of HCV infection.

Cryoglobulinemia complicated by diffuse alveolar haemorrhage

There are no standardized diagnostic or classification
criteria for cryoglobulinemic vasculitis with diffuse alveolar
haemorrhage. To start with the more common disorders like
infections, malignancies and chronic heart failure should be
ruled out. In patients with pulmonary abnormalities, clues that
can lead to the diagnosis of cryoglobulinemia, are typically
skin purpura, glomerulonephritis, unexplained low C4 levels,
monoclonal gammopathy and neuropathy.

Prognosis and treatment

Treatment depends on the clinical features; patients who are
asymptomatic do not need any treatment. Early manifestations
may respond to low doses of corticosteroids. In patients with
an active Hepatitis C infection, antiviral therapy is indicated
with PEG interferon-alpha and ribavirin® HCV serology alone
is not sufficient, HCV RNA is necessary to confirm an HCV
infection and to start treatment. More severe symptoms like
vasculitis need to be treated with high doses of corticosteroids,
immunosuppressive drugs or even plasmapheresis when
patients suffer from the hyperviscosity syndrome. Rituximab
plays an important role in treating B-cell NHL and has also
proved to be effective in treating mixed cryoglobulinemia.!®*
Malignancy is a late complication of cryoglobulinemia and
occurs in 10-15% of patients; B-cel NHL is most common but
also hepatocellular carcinoma and papillary thyroid carcinoma
can occur.>® Due to complications like liver cirrhosis, renal
failure and malignancies, the survival rates of patients with
this condition are significantly low.?

The role of rituximab for treatment in the long term is
uncertain, but given the analogy with low grade NHL, in this
patient, we will continue rituximab every three months for two
years, according to low grade NHL protocol.

In summary, the diagnosis of cryoglobulinemia should
be considered in small vessel vasculitis. Diffuse alveolar
haemorrhage due to vasculitis caused by cryoglobulinemia
is very rare. Rituximab is effective in the treatment of
(mixed) type 2 cryoglobulinemia. Follow up of patients with
cryoglobulinemia is required because of an increased risk of
malignancies.
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