Monoclonal gammopathy of undetermined
significance causing large vessel vasculitis
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SUMMARY

A'man in his late 50s presented with unilateral pain and
discolouration of his fourth and fifth toes suggestive

of digital ischaemia. He had a medical history of two
unprovoked venous thromboembolisms in the preceding
18 months and a history of monoclonal gammopathy of
undetermined significance (MGUS). A CT scan showed
evidence of large vessels vasculitis in the absence

of circulating antineutrophil cytoplasmic antibodies.
Biopsy of the toes showed evidence of light chain and
immunoglobulin deposition on immunofluorescence
suggesting vasculitis secondary to his haematological
diagnosis of MGUS. The patient was treated with high
dose glucocorticoids and immunosuppressive treatment
with a significant improvement in his symptoms and
features of digital ischaemia.

BACKGROUND

Monoclonal gammopathy of undetermined signif-
icance (MGUS) is a premalignant condition that is
associated with inflammatory conditions and 1%
of patients will progress to multiple myeloma or
other lymphoproliferative disorders each year.' >
Its name however is a misnomer with a number of
significant consequences occurring as a result of
the paraprotein band. More recently, studies have
shown associations between plasma cell dyscrasias
and autoimmune conditions.’ This case illustrates
a rare case of MGUS possible causing large vessel
vasculitis and demonstrates approaches to diag-
nosis, investigation and treatment in such a rare
presentation.

CASE PRESENTATION
This man first presented 5years ago with lymph-
adenopathy and fever. He was diagnosed with an
internal jugular vein thrombosis and received anti-
coagulation for 6 months for an unprovoked venous
thromboembolisms (VTE). Soon after stopping the
anticoagulation, he developed a left arm swelling
and was diagnosed with an axillary vein throm-
bosis. Following the second unprovoked VTE he
underwent investigations which identified a raised
monoclonal IgG lambda paraprotein band (3.15
g/L). His serum free light chains and skeletal survey
were normal. Subsequent bone marrow biopsy was
consistent with a diagnosis of MGUS.
Twenty-onemonths later he complained of
progressively worsening pain in his feet over a
period of several months. Over the same time
period, he had experienced a loss of appetite and
weight loss. Importantly, there was an absence of ear
nose and throat, cardiorespiratory, gastrointestinal
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or urinary symptoms. He later presented to hospital
and was treated for a community acquired pneu-
monia. During this admission it was noted that
there was significant progressive digital ischaemia
and some dry gangrenous lesions on several toes.

Examination findings at the time of presentation
showed normal pulses throughout with no bruits.
There was evidence of livedo rash over the left
truck and lateral aspect of right foot (figure 1) and
gangrene on the entire right fourth toe and partially
on the left third and fifth toes (figure 2). The rest of
his physical examination was largely unremarkable
with no cardiovascular, respiratory or neurological
signs.

INVESTIGATIONS

Blood results can be seen in the table 1. On arrival
the patient had a significantly raised C reactive
protein (CRP), leucocytosis, thrombocytosis and
normocytic anaemia. His erythrocyte sedimen-
tation rate was significantly raised and his mono-
clonal IgG lambda paraprotein band remained
largely unchanged at 3.71 g/L. A full immunology
screen was completed which included, connective
tissue screen, complements, antineutrophil cyto-
plasmic antibodies and lupus serology, which were
all negative.

Other investigations performed later in the
admission included virology including HIV, hepa-
titis B and C which were negative. JAK II mutation
and calreticulin gene mutation were checked due
to the VTE histology and paroxysmal nocturnal
haemoglobinuria was excluded. A bone marrow
biopsy was performed which showed features of
active haematopoiesis and while plasma cells were
not increased, they did show abnormal phenotypes.

Imaging was performed including a chest X-ray
which showed patchy pulmonary infiltrates at
the left base in keeping with infection. A CT scan
was later completed due to persistently raised
CRP despite escalating antibiotic treatment. The
scan showed evidence of significant distal abdom-
inal aortic wall thickness and proximal peroneal
and anterior tibial arteries stenosis on the left, in
keeping with inflammatory vasculitis. A PET CT
scan was later carried out which identified no meta-
bolic evidence of large vessel vasculitis changes or
occult malignancy.

DIFFERENTIAL DIAGNOSIS

Peripheral vascular disease presenting as an acute
ischaemic event was a differential diagnosis at
presentation given the feature of dry gangrene and
history of hypertension. However, there was no
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Figure 1 Right foot at time of presentation showing discolouration
and early vascular changes.

other significant history or risk factors for peripheral vascular
disease and distal pulses were intact on examination. An embolic
event secondary to hypercoagulable state was another differen-
tial given the patient’s history of VTE but this seemed less likely
given the patient was being treated with systemic anticoagula-
tion. Vasculitis while rare, was also considered in the differential
diagnosis due to the systemic history of weight loss, malaise and
VTE.

TREATMENT

The patient’s inflammatory markers failed to respond to anti-
biotic treatment alone and his symptoms worsened. Given the
initial investigations were suggestive of vasculitis, he was started
empirically on 30 mg of oral prednisolone and within 48 hours
his CRP improved from 160 mg/L to 40 mg/L and at the end of
the first week he had already seen significant improvements in
his pain and appearance of his toes.

He was discussed at a multidisciplinary team meeting inclusive
of renal physicians, rheumatologists and the vascular surgeons. It
was agreed alongside the patient to amputate one of his affected
toes, which was sent for biopsy and immunofluorescence.

The biopsy results showed microscopic appearances consistent
with vasculitis and immunofluorescence confirmed kappa and
lambda chain deposits in the vessel wall along with immunoglob-
ulins and complement. Most interestingly, while his serology
showed a predominantly lambda paraprotein, his biopsy showed
a large amount of kappa light chain deposition.

Following the biopsy report, remission induction treatment
with cyclophosphamide alongside a weaning course of pred-
nisolone was commenced. The CYCLOPS® protocol was given
as a mixture of intravenous and oral treatment due to limita-
tions caused by the COVID-19 pandemic. A cumulative dose of
2750 mg cyclophosphamide was given and the patient has since
been started on maintenance azathioprine with no evidence of
relapsed disease.

Figure 2 Left foot at time of presentation showing necrotic features
of the third toe and evidence of dry gangrene on the fifth toe.

DISCUSSION

MGUS is a preneoplastic plasma cell disorder. It exists on
a spectrum of monoclonal plasma cell disorder along with
smouldering multiple myeloma and multiple myeloma. The
disorder is characterised by a serum monoclonal (M) protein
of less than 3 g/dL, bone marrow clonal plasma cells less
than 10% and an absence of plasma cell dyscrasia related end
organ damage; hypercalcaemia, renal failure, anaemia or lytic
lesions.*

While the aetiology of MGUS is not fully known, multiple
risk factors included increasing age and male sex have been
associated.’ Furthermore, MGUS and other plasma cell disor-
ders have been strongly associated with autoimmune diseases,’'
ranging from autoimmune haematological disorders such as
pernicious anaemia,® 7 autoimmune neurological disorders
and rheumatological disorders including Sjogren’s syndrome,
systemic lupus erythematous, rheumatoid arthritis and spon-
dyloarthropathies.! *° Due to the rarity of the disease and
the multiple ways in which it presents, the published litera-
ture is limited and often confined to case reports. This raises
the uncertainty as to whether some of these associations are
merely coincidental or true associations. '

Vasculitis is a disease process characterised by inflamma-
tion and necrosis of vessel walls.'' '* There are several types
of vasculitidies which are classified by the size of vessel
affected.” Vasculitis is a rare disorder which can cause life
threatening organ damage. The cause if not known but similar
to MGUS is thought to be the result of immune dysregulation.’
It is therefore conceivable that conditions relating to immune
dysregulation and chronic inflammation are in some way asso-
ciated and it is not known if there is a causative effect whereby
immune mediated conditions may act as a trigger for plasma
cell dyscrasia.”

From the literature, there have been several case reports of
MGUS causing small vessel vasculitis."* > Umemura et al'*
describe a case of IgA-associated leukocytoclastic vasculitis
associated with MGUS of an IgA lambda chain. Drerup et
al® present two similar cases with typical signs of immune-
mediated small vessel vasculitis and demonstrate paraprotein-
aemia can cause small vessel vasculitis. Furthermore, these
case reports also demonstrated a good response to immuno-
suppressive treatment with a reduction in the paraprotein and
vasculitis manifestations.

Case reports looking at MGUS in the context of large vessel
vasculitis are seldom. Osério et al'® report a case of MGUS
presenting at the same time as giant cell arteritis (GCA). While
the temporal biopsy was inconclusive (as it often is), it was
hypothesised that the GCA was a result of an immune medi-
ated response to cytokine production and amyloid deposits.'®
In our case, the biopsy immunofluorescence showed occlu-
sive deposition of kappa and lambda light chains in the vessel
walls, support this theory of pathogenesis.

Treatment options for MGUS related complications are
complex. While there is no specific treatment recommended
for MGUS, some studies have shown an improvement in
monoclonal bands following immunosuppressive treatment
for underlying autoimmune conditions." This is in contrast
to other studies that report medications such as steroids and
immunomodulators used in autoimmune conditions have
been associated with an increased risk of malignancy.” 7 In
our case report, the patient received high dose glucocorticoids
and cyclophosphamide. His vasculitis remitted and his mono-
clonal paraprotein band reduced. Due to the rarity of these
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Table 1  Relevant biochemistry, haematology and immunology results throughout admission
On admission Prior to steroid treatment 7 days after steroids
Biochemistry
Sodium 138 138 139 mmol/L
Potassium 4.0 4.0 3.5 mmol/L
Urea 9.7 7.2 6.1 mmol/L
Creatinine 99 87 88 pmol/L
Albumin 32 37 39 g/L
CRP 1771 165.5 8.7 mg/L
ESR 127 - - mm/hour
Haematology
Haemoglobin 81 76 86 gL
wcc 18.35 13.25 16.99 x10°/L
Platelets 188 200 295 x10°/L
Neutrophils 15.07 11.45 13.73 x10°/L
Immunology
Immunoglobulins 1gG 10.24 gL Virology HIV 1 and 2 antibodies not detected
IgA 1.77 Hepatitis B surface antigen not detected
IgM 0.63 Hepatitis C antibody not detected
Serum free light chains Kappa 27.2 mg/L Genetics No evidence of JAK Il Mutation
Lambda 83.3 No evidence of calreticlin gene mutation
ANCA PR3 1.9 1U/ml Serum amyloid A 739 mg/mL
MPO 0.6
Complements €30.93 g/L
C40.20

ANCA, antineutrophil cytoplasmic antibodies; CRP, C -reactive protein; ESR, erythrocyte sedimentation rate; WCC, white cell count.

conditions, treatment has to be individualised to the patient’s
case and clinical presentation, weighing up the adverse risks
associated with immunosuppression. In the case of life or
organ threatening disease, immunosuppression should be
strongly considered.

In conclusion, our case highlights a rare but potentially
serious complication of MGUS. Using radiological imaging
and histopathology, we have demonstrated a possible causative
relationship between MGUS and large vessel vasculitis.

Patient’s perspective

The patient was involved in the writing of this case and kindly
provided the photos seen as figures 1 and 2. | was in pain for
about 6 months and none of the doctors | saw knew what was
wrong with me until the doctor on the ward noticed my toes and
contacted the vasculitis team.

Learning points

» Monoclonal gammopathy of undetermined significance
(MGUS) is related to multiple autoimmune disorders including
vasculitis. While the aetiology is not completely clear, immune
dysregulation and chronic inflammation are risk factors and
may act as a trigger for plasma cell dyscrasia.

» In patients with features of autoimmune disease,
immunology and myeloma screen are important. Imaging and
histopathological diagnosis with immunohistochemistry can
aid diagnosis.

» Treatment of MGUS related complications should be made on
an individualised basis, weighing up the risks associated with
immunosuppression. In the case of life or organ threatening
disease, immunosuppression should be strongly considered.
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