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ABSTRACT
The use of immune checkpoint inhibitors in VEXAS 
(vacuoles, E1 enzyme, X-linked, autoinflammatory, 
somatic) syndrome is unknown. Concerns are particularly 
about their safety, due to their potential capacity to 
exacerbate inflammatory symptoms. Further, there is 
a lack of data about their role in controlling the UBA1 
clones. In this clinical case, we report a successful use 
of cemiplimab in a patient with VEXAS syndrome and 
a concomitant diagnosis of metastatic squamous cell 
carcinoma.

CLINICAL INSIGHT
Immune checkpoint inhibitors (ICIs) may 
be safe in VEXAS (vacuoles, E1 enzyme, 
X-linked, autoinflammatory, somatic) 
syndrome and could potentially contribute to 
controlling UBA1-mutated clones.

INTRODUCTION
VEXAS syndrome is an adult-onset autoin-
flammatory disease caused by somatic muta-
tions in the UBA1 gene and characterized by 
cytopenia, macrocytic anemia, bone marrow 
failure, fever, and systemic inflammation.1 
About 50% of patients present with myel-
odysplastic syndrome (MDS) at diagnosis. 
Clones often present clonal hematopoiesis of 
indeterminate potential mutations, but blood 
cancers in patients with VEXAS syndrome 
remain sporadic.2

The pathogenesis of VEXAS syndrome still 
remains unclear due to its recent discovery, 
the small patient cohorts, and the paucity of 
experimental models. A higher prevalence 
of UBA1-mutated cells has been described 
among hematopoietic stem and myeloid 
cells, while peripheral T and B lymphocytes 
remain wild-type. This is likely due to negative 
selection against mutated lymphoid precur-
sors, potentially causing lymphopenia.1 
However, adaptive immunity dysfunction has 
been observed with reduced T cell receptor 
(TCR) diversity and clonal expansions of 
effector memory CD8+T cells, which exhibit 

increased cytotoxicity and heightened inter-
feron-γ (IFN-γ) signaling.3

The use of T-cell-based treatments, such 
as ICIs, in VEXAS syndrome remains poorly 
understood, particularly regarding their 
potential to exacerbate systemic inflamma-
tion. ICIs activate the immune system and 
can cause immune-related adverse events 
(irAEs), even in patients without this diag-
nosis. Conversely, T cells may play a role in 
VEXAS syndrome progression and in main-
taining the survival of UBA1-mutated clones.

METHODS AND RESULTS
A patient in their 70s with a prolonged 
history of inflammatory manifestations 
resistant to synthetic and biological immu-
nosuppressants required chronic gluco-
corticoid (GC) treatment. In July 2022, 
the p.Met41.Val mutation was identified 
through Sanger sequencing of exon 3 with 
a variant allele frequency (VAF) of 55%, 
leading to a diagnosis of VEXAS syndrome. 
He started ruxolitinib in November 2022, 
which provided a moderate GC-sparing 
effect.

In October 2023, a bone marrow 
biopsy revealed MDS with low blasts. As 
transfusion dependence and relapsing 
inflammatory manifestations emerged, 
ruxolitinib was discontinued in February 
2024. The patient received three cycles 
of 5-azacytidine, which were stopped in 
June 2024 following a diagnosis of locally 
advanced squamous cell carcinoma of the 
scalp.

Despite the lack of data on the efficacy 
and safety of ICIs in VEXAS syndrome, 
cemiplimab, an anti- programmed cell 
death protein 1 (PD-1) was initiated. The 
treatment was well tolerated, with only 
mild diarrhea (irAEs G2), and led to a 
significant reduction in the neoplastic 
mass (figure  1), which was maintained at 
the last available imaging in March 2025. 
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After a few months of treatment, all VEXAS manifesta-
tions resolved, including normalization of acute phase 
reactants, hemoglobin levels, and lymphocyte counts. 
A notable steroid-sparing effect was also observed 
(prednisone was reduced from 15 mg/day to 5 mg/
day). In December 2024, after nine infusions of cemi-
plimab, the UBA1 mutation was reassessed using both 
Sanger and next-generation sequencing methods, the 
latter offering higher sensitivity (VAF>5%). Neither 
method detected any UBA1 mutation.

DISCUSSION
Despite previous prolonged immunosuppression, immu-
notherapy proved safe and effective in controlling cancer 
growth in our patient with VEXAS.

Patients with VEXAS syndrome often experience 
significant immunosuppression and may face an 
increased risk of developing malignancies beyond 
hematologic cancers. Although ICIs are known to 
activate the immune response, potentially worsening 
VEXAS symptoms, our case report demonstrates their 
apparent safety in this autoinflammatory condition. We 
observed no exacerbation of inflammatory symptoms 
or significant adverse events, suggesting that anti-PD-1 
therapy may be safe in clinical practice for inflammatory 

Figure 1  (A) Timeline of the clinical history of the patient. (B and D) CT showing squamous cell carcinoma before (white 
and black asterisk) and after (C and E) treatment with cemiplimab. MDS, myelodysplastic syndrome; PDN, prednisone; SCC, 
squamous cell carcinoma; VAF, variant allele frequency.
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conditions like VEXAS syndrome. However, whether 
all ICIs are safe and whether all patients with VEXAS 
syndrome can be treated safely with them should be 
assessed in larger cohorts.

Recent reports suggest that 5-azacytidine effectively 
controls inflammatory symptoms after at least four 
cycles and normalizes VAF after 9–21 cycles.4 5 Although 
our patient completed only three cycles, genetic remis-
sion may have been induced. However, the lack of longi-
tudinal molecular monitoring of the UBA1-mutated 
clone during and shortly after 5-azacytidine treatment 
limits our ability to determine whether cemiplimab 
contributed to achieving clinical remission. Nonethe-
less, it appears to have played a role in maintaining it.

Recent data from Molteni et al shed light on the 
mechanisms of clonal dominance in VEXAS syndrome. 
Mutant UBA1 clones present inflammation-resilient 
progeny on one side, while on the other, UBA1-
mutant clones may acquire a resilient state by entering 
dormancy or undergoing senescence, which may 
shield mutant cells from inflammation-induced apop-
tosis and immune clearance.6 Additionally, immune 
evasion mechanisms, such as the overexpression of 
immune checkpoint proteins (eg, PD-1/programmed 
death-ligand 1 (PD-L1) and cytotoxic T lymphocyte–
associated protein 4) on T-cells, lead to T-cell exhaus-
tion and transition toward an immune-evading tumor 
microenvironment, which may play a role, as described 
in MDS.7

In this context, combined targeted therapies that 
blunt systemic inflammation and eradicate the resil-
ient mutant clones are more effective than single treat-
ments, as they address both pathogenic components of 
the disease. Our patient’s clinical and molecular remis-
sion may suggest that checkpoint inhibition, perhaps 
in combination with prior hypomethylating therapy, 
may have disrupted this vicious cycle, enabling re-ex-
pansion of wild-type hematopoiesis. Given the complex 
interplay between clonal hematopoiesis and immune 
dysregulation in VEXAS syndrome, targeting the 

interaction between myeloid and adaptive immunity 
may represent a novel therapeutic avenue. However, 
this intriguing hypothesis should be evaluated in 
future in vitro studies and larger patient cohorts.
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