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Discovery of VEXAS 
Syndrome

Peter C. Grayson, MD, MSc 
Senior Investigator
National Institutes of Health

Objectives

• Recognize and understand the VEXAS syndrome

• Review clonal hematopoiesis literature with respect to atherosclerosis
and inflammatory diseases

• Unveil a brand new disease that causes coronary artery aneurysms in
adults
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Fever 
Orchitis

Skin nodules 
Face swelling 

DVT
Ear chondritis

Atypical Polyarteritis Nodosa

Ongoing inflammation

HCQ
MTX
MMF
AZA

High doses of 
prednisone 

CYC

Worsening Anemia-Thrombocytopenia 
Frequent blood transfusion-Platelet transfusions

Ongoing inflammatory sx
Multiple hospitalizations

Anakinra 
skin reaction

High doses of 
prednisone

2017

Marrow: Hypercellular, myeloid 
predominance, negative genomic 

studies for MDS

Worsening Macrocytic Anemia 
Requiring blood transfusions

Diagnosis - ???

Death

2020
Worsening fevers
Pulmonary infiltrates
Disseminated mycobact. chelonea

Progressive bone marrow failure 
Macrocytic anemia, thrombocytopenia 

Ongoing inflammatory sx
Multiple infections

Two more cases 
over the next 
three years…

Evaluation at NIH UDP 
Observed GC taper

CRP + flare
Dermal arteritis

First VEXAS Case…
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Somatic Mutations in a Single Residue of UBA1 are 
Associated with a Severe Adult-Onset Autoinflammatory 

Disease

Beck et al NEJM 2020
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Somatic Mutations are Myeloid Restricted
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n=25

64 (45-80)Age at Disease onset median (range)
Sex n(%)

25 (100)Male
Race n(%)

25 (100)White
Diagnosis n(%)

15 (60)Relapsing Polychondritis
8 (32)Sweet Syndrome
6 (24)Myelodysplastic Syndrome
5 (20)Multiple Myeloma/MGUS
3 (12)Polyarteritis Nodosa
1 (4)Giant Cell Arteritis

Demographics of VEXAS

Beck et al.,
NEJM 2020

Prevalence Estimates
1 in 14,000

1 in 4000 men > 50 years

Grayson et al Blood 2021

VEXAS
Syndrome
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Typical Disease Features

Hematologic:
• Vacuoles in myeloid or erythroid precursor cells on marrow aspirate
• Macrocytosis1 or macrocytic anemia
• MDS or myelodysplasia
• Thrombocytopenia2

• Monocytopenia3

• Lymphopenia

Inflammatory:
• Fever of unknown origin
• Auricular and/or nasal chondritis
• Neutrophilic dermatosis or urticaria-like lesions(Bx)
• Leukocytoclastic vasculitis (LCV) or leukocytoclasia (Bx)
• Non-infectious periorbital swelling
• Recurrent, non-infectious inflammatory eye disease
• Non-infectious ground glass or nodular pulmonary infiltrate
• Unprovoked or recurrent thromboembolic disease
• Steroid dependency4

Less Common Disease Features
• Exudative pleural or pericardial effusion
• Testicular inflammation
• Sensorineural hearing loss
• Atypical or opportunistic infection including nontuberculous mycobacterial infection
• Nephrotic syndrome with renal amyloidosis (Bx)
• Interstitial nephritis (Bx)

• Erythema nodosum (Bx)
• Recurrent urticaria / urticarial plaque
• Injection site reaction to anakinra
• Inflammatory arthritis
• Vasculitis (any size), relapsing / recurrent or with lack of response to SOC
• Pericarditis / Myocarditis

Bx, biopsy confirmation required; MDS, Myelodysplastic syndrome; SOC, standard-of-care. (1) MCV ≥ 98 femtoliter on one or more occasions without associated folate or vitamin B12 deficiency (2) platelet count ≤ 100 x 109/L (3)
monocyte count < 0.5 x 109/L (4) Requirement of ≥ 10 mg/day oral prednisone (or equivalent) for inflammatory syndrome symptomatic control; acute phase reactants-ESR and CRP increase in the absence of infectious origin

ACR VEXAS Guidance Paper, A&R 2025

Jama Derm 2024
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Clinical Algorithm to Recognize VEXAS
In a patient with ear or nose chondritis…

Ferrada et al A&R 2021
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Typical 
Laboratory 

Abnormalities 
in VEXAS

Typical Marrow Findings in VEXAS

• Hypercellular marrow

• Myeloid predominance

• Vacuolated erythroid/myeloid 
precursor cells
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Disease progression to MDS

Abnormal 
myeloid 
cells

Hypercellular 
marrow

Oblorah et al., Blood Adv, 2021

Natural History of VEXAS Syndrome

Oganesyan et al, Sem in Hem 2021
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Atypical Infections are Common

10% of cohort

9% of cohort

Czech et al Open Forum ID 2024, de Valence et al ARD 2024

How to test for VEXAS?
• Commercially available testing: blood or bone marrow sample

• Single gene testing of UBA1
• Sanger sequencing: not sensitive VAF<20%
• ddPCR: sensitive and provides quantifiable VAF

• Next Generation Sequencing Panels
• Includes genes related to myeloid neoplasms/MDS (additional prognostic

value)
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1

PUBMED

VEXAS IS THE NEW GREAT
MIMIC IN MEDICINE

Wild-Type M41 Mutations

Mutational Hotspot at Codon 41

p.Met41Leu (Atg/Ctg)

p.Met41Val (Atg/Gtg)

p.Met41Thr (Atg/aCg)

21

22

11 of 24



MHIF Cardiovascular Grand Rounds
January 26, 2026

p.Met41Leu (Atg/Ctg)

p.Met41Val (Atg/Gtg)

p.Met41Thr (Atg/aCg)

P<0.01

Ferrada et al., Blood 2022

Genotype associated Mortality

Goals of
Medical
Therapy

• Control inflammation
• Eradicate the clone
• Prevent complications

• Infectious Prophylaxis
• Anticoagulation
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Hadjad et al ARD 2025

Complete response: 
Clinical remission 
CRP <10mg/L
Pred ≤ 10mg / day

Biggest Mistakes in VEXAS Management

• Expect to taper completely off glucocorticoids
• On average 15 – 30 mg prednisone / day to control inflammation

• Taper glucocorticoids too quickly

• Taper below glucocorticoid threshold dose

• No prophylaxis for PJP and Herpes
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Hypomethylating Agents

• Hematologic response

• Molecular remission

• Clinical improvement

• Steroid sparing effects

• Lots of complications

Jachiet et al, Blood 2025

Bone Marrow Transplant
Curative but Complicated

• Case report and case series level data
• Ongoing trial at NIH

• Morbidity
• Infections
• Graft versus host disease

• Mortality

• Selection of appropriate candidates is key
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Implications of VEXAS in 
Medicine

• Most forms of 
vasculitis start late 
in life

• Most forms of 
vasculitis are not 
heritable
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Young & Mustjoki NEJM 2021

Martincorena Genome Med 2019

Healthy esophageal epithelium with age
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• 40-50 genes associated with 
myeloid malignancy and MDS

• Prevalence of somatic 
mutations in hematologic 
precursor cells in these genes 
increases with age

• DNMT3A and TET2

Jaiswal et al NEJM 2014

Clonal Hematopoiesis of Indeterminate 
Potential (CHIP)

Jaiswal et al NEJM 2017

IL-6, IL-1

Clonal Hematopoiesis and Cardiovascular 
Disease
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CH Associated with many diseases

Singh Blood Advances 2024
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Clonal Hematopoiesis in Internal Medicine

• Independent risk factor for cardiovascular disease

• Associated with a number of diseases

• May modify diseases by contributed to myeloid-driven inflammation

Multiple Clones in a VEXAS Patient

VAF
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Typical CH 
mutations 

associated with 
increased 

mortality risk

Sikora et al., Rheumatology, 2022

Myeloid and Lymphoid Mutations

????????
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HYPEREOSINOPHILIA
Unpublished data

Atopy/Alopecia Vascular aneurysms
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Left Circumflex Artery Aneurysm

Normal:

Patient T-cell clone

Control Patient

CD4

CD
3
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Hunting for clonal forms of vasculitis
DNA/RNA Source

Next Gen Sequencing

Skin

Blood

A. B. C.

Single Cell RNA SEQ Integrated TCR Seq Marker Genes

Discovery of a Th2 Cell Clone

CD4+
T cells
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• Somatic mutations play a causal role in some forms of adult-onset systemic 
inflammatory diseases

• Monogenic drivers of disease
• Modifiers of immune response

• Classification of vasculitis by molecular mechanisms is within reach
• Complement the small / medium /large distinction with biologic classification

schemes!

• Molecular diagnostics is coming to internal medicine
• Need to develop research and clinical pipelines to discover and screen

Conclusions
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