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A Vexing Case of Inflammation

By Jason An, MD, MSc, FRCPC; and Dilan Dissanayake, MD, PhD, FRCPC

Case Presentation

A 78-year-old male was referred to rheumatology for suspected relapsing polychondritis. His past medical history was
significant for myelodysplastic syndrome (MDS) confirmed on bone marrow biopsy by hematology.

He first noticed redness, pain, and swelling of the nose and right ear four months prior. He visited numerous walk-in
clinics and had not responded to multiple courses of antibiotics. He responded to a short course of steroids, however,
the symptoms recurred upon tapering.

There were also numerous other unexplained symptoms in the preceding months. These included recurrent fevers of
up to 39°C, a 15-pound unintentional weight loss, bilateral painful red eyes, mouth dryness, and pain in multiple joints
of the hands. He noticed painful bumps in the forearms (Figure 1), and a diffuse rash that did not respond to cortisone
creams. A thorough infection work-up was negative.

His physical exam revealed red, warm, swollen, and painful pinnae of both ears with sparing of the lobes (Figure 2).
There was painful swelling distributed across six metacarpophalangeal and proximal interphalangeal joints of both
hands. There were bright red subcutaneous nodules over the forearms and diffuse maculopapular rash over the torso.
Faint inspiratory crackles were audible at both lung bases.

Preliminary investigations revealed pancytopenia with hemoglobin 115 g/L (mean corpuscular volume 114), platelets
163x10°%/L, and leukocytes 4.1x10°/L. He had elevated C-reactive protein (CRP) of 48 mg/L and erythrocyte sedimenta-
tion rate (ESR) of 43 mm/hr, and negative rheumatoid factor, antinuclear antibodies, and anti-neutrophil cytoplasmic
antibodies. Biopsy of the subcutaneous nodules revealed leukocytoclastic vasculitis with neutrophilic infiltration.

The multisystem inflammation on a background of pancytopenia and MDS in an elderly male prompted suspicion
of VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome. Review of previous bone marrow
aspirates with the hematopathologist revealed vacuoles within the myeloid cells (Figure 3). Single gene testing was
significant for a somatic mutation (p.Met41Leu) in UBA1 at an allele fraction of 73%, confirming the diagnosis of VEXAS.

Introduction

In 2020, the first report of VEXAS syndrome represented
a paradigm shift in our understanding of somatically
acquired adult-onset systemic inflammatory disorders.!
The condition is caused by variants in the X-linked UBA1
gene, which encodes one of the main E1 ubiquitin-acti-
vating enzymes of the human body. As with our patient,
most pathogenic variants are due to missense changes of
the amino acid methionine at position 41.

Epidemiology

Exome analysis of approximately 163,000 individuals in
an electronic-health-system-based cohort revealed that
nearly 1 in 13,000 patients possessed UBA1 variants,
with all of these individuals retrospectively found to have
features consistent with VEXAS syndrome.” The authors
noted that this frequency is similar to the estimated pre-
valence of Behget disease (1 in 10,000) and higher than
other rheumatologic diagnoses such as granulomatosis
with polyangiitis (1 in 18,000) and polyarteritis nodosa
(1 in 33,000). As an acquired X-linked disease, it is pri-
marily observed in males over the age of 50 years but has
also been described in females in rare cases.?*

Clinical Features
A challenge in identifying VEXAS syndrome is the mar-
ked heterogeneity in its presentation, which can mimic
other rheumatologic conditions, including relapsing
polychondritis, Sweet syndrome, polyarteritis nodosa,
small vessel vasculitis, rheumatoid arthritis, seronegative
spondyloarthritis and Behget disease.*®

Typical features include constitutional symptoms,
such as fever, fatigue, and weight loss. Skin involvement
is common and varied, including neutrophilic derma-
toses, vasculitis, or nodular lesions. Pulmonary involve-
ment (infiltrates, pleural effusions), ocular involvement
(episcleritis, uveitis, scleritis) and/or arthritis/arthralgia
can also occur in up to half of patients. A significant pro-
portion of patients also present with nasal or auricular
chondritis. Unprovoked arterial or venous thrombosis
occurs in approximately a third of patients. Lymphade-
nopathy can be present in the hilar, mediastinal, cervical,
axillary and inguinal areas. Less commonly involved or-
gans are the heart (pericarditis, myocarditis), gastrointes-
tinal tract (abdominal pain, diarrhea, bleeding), kidneys
(proteinuria, microscopic hematuria), and nervous sys-
tem (sensory neuropathy, mononeuritis multiplex).
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Figure 1. Painful bumps in
the forearms.

Figure 2. Painful, swollen,
pinnae of the ears.

Bloodwork will commonly show cytopenias, inclu-
ding macrocytic anemia, lymphopenia, monocytopenia
and/or thrombocytopenia, with at least 50% of patients
also having features of myelodysplastic syndrome, with
or without monoclonal gammopathy. ESR and CRP are
typically elevated.

Diagnosis

VEXAS should be suspected in elderly males presenting
with widespread inflammation in the context of macro-
cytic anemia and/or thrombocytopenia. Identification of
cytoplasmic vacuoles in myeloid and erythroid precur-
sors from bone marrow aspirates of such individuals are
highly suggestive of VEXAS syndrome. Definitive diagno-
sis can be reached through genetic testing for variants in
the UBA1 gene.

Therapeutic Approaches

Multidisciplinary management should be tailored to
the disease features of the patient. Supportive treat-
ment may include infection prophylaxis/vaccination
and thrombosis prophylaxis as indicated. High-dose
corticosteroids are often required, although inflamma-
tory flares are common upon tapering. Conventional
disease-modifying antirheumatic drugs and inhibitors
of interleukin (IL)-1, IL-6, and Janus kinases have been
used with varying success, though a large proportion of
patients appear to become refractory over time.” Cytope-
nias may be treated with erythropoietin-stimulating
agents and/or eltrombopag. The hypomethylating agent,
azacytidine, has also showed promise for both cytope-
nias and inflammation in certain patients.®® Allogeneic
hematopoietic stem cell transplantation (HSCT) may be
a curative option for patients with severe or treatment-re-
fractory disease, though suitability for transplant can
be limited by the age and overall health of the patient,
particularly if there has been significant VEXAS-related
major organ involvement. Early diagnosis is therefore
crucial in order to limit inflammation and allow for the
possibility of HSCT before the onset of extensive organ
damage.

Figure 3. Vacuoles within the myeloid cells.

Back to the Case

The patient was promptly treated with a tapering regi-
men of prednisone 40mg daily and weekly methotrexate
25 mg subcutaneously as a steroid-sparing agent. He ex-
perienced a complete resolution in ear chondritis, and
the partial response of arthritis, nodules, and diffuse
rash. There were reductions in CRP to 24 mg/L, and ESR
to 20 mm/hr. Cell counts remained low. One month la-
ter, the inflammatory manifestations recurred following
tapering of corticosteroids below 20 mg. Ruxolitinib
was considered but ultimately not accessible due to in-
surance limitations. After discussions with hematology,
azacytidine was initiated, which allowed his prednisone
to be tapered to 10 mg daily. Six months later, howe-
ver, his MDS progressed, and he became transfusion-de-
pendent. He presented to the ER with dyspnea and hy-
poxia and was admitted to intensive care for respiratory
failure due to suspected pneumonia. Despite stopping
all immunosuppressives, and administering intrave-
nous antibiotics and vasopressors, the patient developed
multiorgan failure and died.

Conclusion

VEXAS syndrome can mimic many other rheumatolo-
gic diagnoses, and should be considered in older adults
with unexplained constitutional symptoms, cytopenias,
and multi-system inflammation. Unfortunately, mor-
tality rates remain high with a 5-year survival rate of
63%.° Further work is required to develop effective evi-
dence-based treatment algorithms for this new condition.

“B A complete list of references used in the article is available online at craj.ca.
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