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A B S T R A C T

Background: VEXAS (Vacuoles, E1 enzyme, X-linked, Autoinflammatory, Somatic) syndrome is an acquired 
autoinflammatory disorder characterized by severe chronic inflammation and an increased occurrence of he
matologic neoplasms. Although chronic inflammation is a well-established risk factor for cancer, the specific 
contribution of UBA1 gene mutations to tumorigenesis remains unclear. Therefore, this study aimed to evaluate 
the overall cancer risk in patients with VEXAS syndrome, including both hematologic and non-hematologic 
neoplasms.
Methods: The relative risk (RR) of cancer was compared between VEXAS patients and a control cohort comprising 
individuals with Still’s disease, Behçet’s disease, and Schnitzler’s syndrome. Logistic regression analysis was 
performed to identify variables potentially associated with cancer development. Patient’s data were drawn from 
the International AutoInflammatory Disease Alliance (AIDA) Network registries for VEXAS syndrome, Still’s 
disease, Behçet’s disease, and Schnitzler’s syndrome.
Results: Ninety-six VEXAS patients and 2181 controls were enrolled. To minimize selection bias, only subjects 
aged >60 years were included, yielding 90 and 174 individuals in the exposed and control groups, respectively. 
The overall RR for cancer in VEXAS patients was 1.93 (95 % Confidence Interval [C.I.] 1.03-3.60, p = 0.036). 
Logistic regression analysis identified associations between cancer development and relapsing polychondritis (RR 
= 2.67, 95 %C.I. 1.22-10.64, p = 0.01), the p.Met41Thr mutation (RR = 3.33, 95 %C.I. 1.29-17.33, p = 0.02), 
elevated serum erythrocyte sedimentation rate (RR = 1.02, 95 %C.I. 1.01-1.05 p = 0.01), and lactate dehy
drogenase (RR = 1.02, 95 %C.I. 1.01-1.07 p = 0.04) levels outside of flares.
Conclusions: VEXAS patients exhibit a significantly increased risk of both hematologic and non-hematologic 
malignancies compared with controls, particularly among those with RP, p.Met41Thr mutation, and persistent 
systemic inflammation.

Introduction

VEXAS (Vacuoles, E1 enzyme, X-linked, Autoinflammatory, So
matic) syndrome is an acquired autoinflammatory condition, recently 
described by Beck et al. [1] as associated with UBA1 somatic mutations 
in hematopoietic precursors. Such mutations represent the molecular 
underpinning of severe systemic inflammation and are frequently 
associated with hematological disorders, especially myelodysplastic 
syndrome (MDS) and plasma cell neoplasm [2]. Additionally, more than 
half of VEXAS patients carry somatic mutations in genes associated with 
clonal hematopoiesis of indeterminate potential, which is associated 
with an increased risk of developing MDS and acute myeloid leukemia 
[2].

Chronic inflammation plays a major role in cancer development and 

has been estimated to contribute to up to 25 % of all malignancies [3]. 
Conversely, the NLRP3 inflammasome has been suggested to potentially 
exert protective effects against carcinogenesis through pyroptosis and 
other mechanisms [4], highlighting the complex and still unclear rela
tionship between inflammation and cancer. Notably, inactivating mu
tations in the UBA1 gene, encoding for the ubiquitin-activating enzyme 
(E) 1, lead to a decrease in ubiquitination, a type of post-translational 
protein modification involved in the regulation of various cellular 
mechanisms, that can ultimately result in systemic inflammation.

Although the correlation between VEXAS syndrome and hematologic 
malignancies is well described, it is still unclear the association between 
this disease and solid malignancies. Given its involvement in DNA 
damage response (DDR) mechanisms, growing evidence suggests a po
tential pro-oncogenic role of the UBA1 gene, which was associated with 
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various neoplasms, including lung cancer [5]. Therefore, the purpose of 
this study is to assess the cancer risk in patients diagnosed with VEXAS 
syndrome, based on real-world data gathered in the international 
AutoInflammatory Disease Alliance (AIDA) Network registry for VEXAS 
syndrome [6].

Materials and methods

Data related to VEXAS patients, including demographic, clinical and 
laboratory aspects, therapeutic information and malignancies history, 
were drawn from the international AIDA Network registry dedicated to 
VEXAS syndrome [6].

A control group was selected including patients affected by different 
inflammatory diseases such as Still’s disease, representative of IL-1 
mediated diseases, Behçet’s disease, a condition with recognized 
involvement of adaptive immunity, and Schnitzler’s syndrome, a pro
totype of multifactorial autoinflammatory disease. To minimize the se
lection bias, only patients aged 60 years or more were included in both 
study groups. Although the control diseases usually manifest at a 
younger age [7–10], the threshold of 60 years was also applied to the 
control group, as approximately 95 % of VEXAS patients fell within this 
age range. Data for these patients was obtained from the corresponding 
international AIDA Network registries [11–13]. The follow-up period 
ranged from the start of symptoms to the last visit collected in the AIDA 
Network registries (up to October 2025).

The main purpose of the study was to describe the frequency of 
malignant neoplasms in VEXAS patients and to compare the risk versus 
the control group. The secondary aims were: i) to assess any variable 
associated with the malignancy risk in the subgroup of VEXAS patients 
developing cancer; ii) to identify any subgroup of VEXAS patients 
potentially exposed to a greater cancer risk. The occurrence of malig
nancies, reported in the AIDA Network registries during the whole 
follow-up period according to the international classification of diseases, 
version 10 (ICD-10), accounted for the endpoint of the study. To avoid 
confirmation bias arising from an initial advantage to the VEXAS group, 
MDS, monoclonal gammopathy of undetermined significance, and 
smouldering myeloma were excluded from the neoplasms considered for 

the endpoint, as these disorders are known to be common in VEXAS 
syndrome.

Inclusion criteria for the VEXAS cohort required the presence of a 
pathogenetic or likely pathogenetic UBA1 gene mutation, along with the 
onset of a systemic inflammatory condition not otherwise explained. 
Still’s disease patients fulfilled the classification criteria proposed by 
Yamaguchi et al. [14] and/or Fautrel et al. [15]; Behçet’s disease pa
tients fulfilled the International Study Group criteria [16] and/or the 
International Criteria for Behçet’s disease [17]; Schnitzler’s syndrome 
patients fulfilled the Strasbourg criteria [18].

Patients included provided their informed consent to participate; the 
study protocol was conformed to the tenets of the Declaration of Hel
sinki and was approved by the Ethics Committee of the Azienda 
Ospedaliero-Universitaria Senese, Siena, Italy in June 2019 (Ref. N. 
14951).

Statistical analysis included descriptive statistics such as sample 
sizes, percentages, mean, standard deviation (SD), median, interquartile 
range (IQR), and frequency counts, as required. Episheet tool was used 
to calculate the relative risk (RR) for cancer development between study 
groups, along with the corresponding 95 % confidence interval (95 % C. 
I.), based on the absolute frequency of patients with cancer (cases) and 
the total number of observations in both patients with VEXAS syndrome 
(exposed group) and in the control group (unexposed group) [19]. A risk 
analysis adjusted for several cancer-related risk factors, including sex, 
patient age, disease duration, smoking habit, body mass index (BMI), 
regular alcohol consumption, and diabetes, was also performed.

Qualitative data were analyzed using Fisher’s Exact test or Chi- 
squared test based on frequency counts. Quantitative data were 
analyzed using Student’s t-test or Mann-Whitney U test, depending on 
data distribution assessed through the Shapiro-Wilk test.

Univariate binomial logistic regression was performed to identify 
variables potentially associated with cancer development in VEXAS 
patients. The β0 and β1 estimates were obtained from logistic regression 
with the exponential of β0 corresponding to the odds of cancer devel
opment when the variable equals zero. The corresponding RR were also 
calculated using the inverse-logit function of β0+β1, divided by the 
inverse-logit function of β0. Two-tailed statistical analyses were 

Table 1 
Clinical and demographic data from the exposed group and the disease-specific control groups.

VEXAS syndrome (n = 90) Behçet’s disease (n = 84) Still’s disease (n = 74) Schnitzler’s syndrome 
(n = 16)

p-value

Sex (n female/male) 5/85 50/34 35/39 7/9 <0.0001
Patient’s age at last visit in years, 

mean ± SD
72.22 ± 11.39 66.73 ± 5.97 67.91 ± 6.63 71.25 ± 6.16 <0.0001

Disease duration at diagnosis in 
years, median (IQR)

3.2 (4.7) 2.1 (18.6) 0.2 (0.57) 3.25 (3.02) 0.0001

Body mass index, mean±SD 25.06 ± 2.93 25.71 ± 4.15 25.72 ± 5.06 26.57 ± 3.48 0.93
Diabetes 19/90 (21.1 %) 14/84 (16.7 %) 12/74 (16.2 %) 5/16 (31.3 %) 0.22
Smoking habit 20/90 (22.2 %) 19/84 (22.6 %) 15/74 (20.3 %) 4/16 (25 %) 0.34
Regular alcohol consumption 5/90 (5.6 %) 5/84 (5.9 %) 4/74 (5.4 %) 4/16 (25 %) 1
Neoplasms • Prostate cancer (n = 7)

• Bladder cancer (n = 2)
• Melanoma (n = 1)
• Carcinoma in situ of the skin 

(n = 1)
• Colon cancer (n = 1)
• Lung cancer (n = 1)
• Ovarian cancer (n = 1)
• Non-Hodgkin lymphoma (n =

1)
• Multiple myeloma (n = 1)
• Chronic lymphocytic leukemia 

(n = 1)
• Myeloproliferative neoplasm 

(n = 1)

• Breast cancer (n = 2)
• Carcinoma in situ of the 

skin (n = 1)
• Bladder cancer (n = 1)
• Pancreatic cancer (n = 1)
• Myelogenous leukemia (n 

= 1)

• Breast cancer (n = 2)
• Non-Hodgkin lymphoma 

(n = 2)
• Ovarian cancer (n = 1)
• Thyroid cancer (n = 1)
• Prostate cancer (n = 1)
• Carcinoma in situ of the 

skin (n = 1)
• Chronic monocytic 

leukemia (n = 1)

• Skin cancer (n = 1)
• Splenic lymphoma (n 

= 1)
• Multiple myeloma (n 

= 1)

0.042

The exposed group included 90 patients with VEXAS syndrome, while the control group consisted of 84 patients with Behçet’s disease, 74 with Still’s disease and 16 
with Schnitzler’s syndrome, for a total of 174 individuals. The p-value for neoplasms was obtained using exact testing with the mid-P method. Abbreviations: N, 
number; SD, standard deviation; IQR, interquartile range.
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conducted, with type I error set at 0.05 (p < 0.05), using RStudio soft
ware version 4.4.1.

Results

A total of 96 patients with VEXAS syndrome were enrolled, 90 of 
whom were at least 60 years old. The control group was sourced among 
2181 patients deriving from the international AIDA registry dedicated to 
Behçet’s disease (1346 patients), Still’s disease (786 patients), and 
Schnitzler’s syndrome (49 patients), among whom 174 patients (84 with 
Behçet’s disease, 74 with Still’s disease and 16 with Schnitzler’s syn
drome) were at least 60 years. Demographic and clinical data of both 
groups are summarized in Table 1. Global statistically significant 

differences reported in this table reflect the inherent clinical charac
teristics of the included conditions. VEXAS syndrome typically occurs in 
older male patients and is often diagnosed with delay due to its recent 
recognition as a distinct clinical entity. The statistical significance 
observed in relation to the number of neoplasms supports the evidence 
presented in this study, highlighting the higher frequency of neoplastic 
disorders in the VEXAS group.

Among the 96 VEXAS patients, 18 (18.8 %) developed malignancies, 
including prostate cancer (n = 7), bladder cancer (n = 2), melanoma (n 
= 1), carcinoma in situ of the skin (n = 1), colon cancer (n = 1), lung 
cancer (n = 1), ovarian cancer (n = 1), and hematological malignancies 
including non-Hodgkin lymphoma (n = 2), multiple myeloma (n = 1), 
chronic lymphocytic leukemia (n = 1), and myeloproliferative neoplasm 
(n = 1). One case (5.6 %) presented with malignancy (non-Hodgkin 
lymphoma) before the age of 60, and this patient was therefore excluded 
from the RR calculation. All neoplasms occurred before the VEXAS 
syndrome diagnosis; demographic and clinical data from these patients 
are shown in Table 2.

Seventeen (9.8 %) malignancies were identified in the control group 
as follows: 3 out of 16 (18.8 %) cases in patients with Schnitzler’s syn
drome, 8 out of 74 (10.8 %) in patients with Still’s disease, and 6 out of 
84 (7.1 %) in patients with Behçet’s disease.

The RR of developing a malignant neoplasm was 1.93 (95 % C.I. 
1.03-3.60, p = 0.036) in VEXAS patients compared with the control 
group. Fig. 1 provides the risk of developing cancer in VEXAS syndrome 
after adjusting for variables potentially representing confounding fac
tors. The increased predisposition to cancer was provided as percentage 
of risk compared to the control group after adjusting for each con
founding variable. Supplementary Table 1 reports the RR obtained in 
the VEXAS cohort compared with the control group, stratifying patients 
according to potential confounding factors. Logistic regression analysis, 
aimed at identifying associations with cancer development in VEXAS 
syndrome, found an association between the occurrence of malignancy 
and a previous diagnosis of relapsing polychondritis (RP) (RR = 2.67, 95 
% C.I. 1.22-10.64, p = 0.01), the presence of the M41T (p.Met41Thr) 
mutation (RR = 3.33, 95 % C.I. 1.29-17.33, p = 0.02), elevated serum 
erythrocyte sedimentation rate (ESR) (RR = 1.02, 95 % C.I. 1.01-1.05 p 
= 0.01), and lactate dehydrogenase (LDH) (RR = 1.02, 95 % C.I. 1.01- 
1.07 p = 0.04) levels outside of flares. Results from regression analysis 
with the corresponding interpretation, and values for non-significantly 
associated factors are shown in Table 3 and Supplementary table 2, 
respectively.

A further statistical analysis was performed to investigate variables 
potentially associated with cancer development in oncological VEXAS 
patients with RP compared with oncological VEXAS patients without 
RP. This analysis did not yield statistically significant associations, as 
presented in Supplementary table 3.

Discussion

Carcinogenesis is a complex, multistep process that begins with 
genomic damage caused by spontaneous or induced pro-oncogenic DNA 
mutations, ultimately leading to genomic instability and loss of prolif
erative and apoptotic control. Chronic inflammation can promote DNA 
damage through multiple pathways. In particular, nuclear factor kappa 
B (NF-κB) has been identified as a key link between intrinsic oncogenic 
signaling and extrinsic inflammatory stimuli, such as interleukin (IL)-1, 
IL-6, and tumor necrosis factor (TNF) [20].

VEXAS syndrome is an autoinflammatory disorder characterized by 
persistent and intense inflammation both during and outside disease 
flares. Loss-of-function mutations in the UBA1 gene may impair DDR 
mechanisms, thereby promoting the development of both hematologic 
and solid malignancies [21–23]. The NF-κB pathway may also upregu
late activation-induced cytidine deaminase, an enzyme overexpressed in 
lymphoid malignancies and various solid tumors [24], as well as in MDS 
[25], a condition affecting more than half of VEXAS patients [2]. In this 

Table 2 
Clinical and demographic data of oncologic and non-oncologic VEXAS patients.

Oncologic 
VEXAS patients 
(n = 18)

Non-oncologic 
VEXAS patients 
(n = 78)

p-value

Sex (n female/male) 1/17 4/74 1
Disease duration at the 

last assessment 
available in years, 
mean ± SD

5.04 ± 4.58 4.59 ± 3.98 0.85

Disease course (Chronic 
vs. relapsing- 
remitting)

9/18 (50 %) 36/78 (46.2 %) 1

Fever during flares 
(higher vs. lower than 
40 ◦C)

2/12 (16.7 %) 3/53 (5.7 %) 0.49

Skin involvement 15/18 (83.3 %) 62/78 (79.5 %) 1
Ocular involvement 9/18 (50 %) 35/70 (50 %) 1
Arthritis 7/18 (38.9 %) 28/70 (40 %) 1
RP 9/18 (50.0 %) 17/78 (21.8 %) 0.02
Gut involvement 2/18 (11.1 %) 11/69 (15.9 %) 1
Neurological 

involvement
4/18 (22.2 %) 12/78 (15.4 %) 0.49

Vessel involvement 9/18 (50 %) 35/78 (44.9 %) 0.89
Pulmonary infiltrates 5/18 (27.8 %) 31/70 (44.3 %) 0.39
MDS 9/18 (50 %) 35/78 (44.9 %) 0.89
Vacuoles in bone 

marrow progenitors
7/14 (50 %) 30/47 (63.8 %) 0.54

Haemoglobin (g/dl) 
outside flares, mean 
±SD

11.69 ± 2.01 11.78 ± 2.02 0.89

Anemia 16/18 (88.9 %) 65/69 (94.2 %) 0.59
Neutropenia 7/18 (38.9 %) 31/78 (39.7 %) 0.52
Lymphopenia 10/18 (55.6 %) 40/78 (51.3 %) 0.94
Monocytopenia 8/18 (44.4 %) 21/78 (26.9 %) 0.24
CRP (mg/dl) outside 

flares
2.4 (IQR: 14.02) 1.3 (IQR: 5.83) 0.27

ESR (mm/h) outside 
flares, mean ± SD

74.28 ± 42.36 35.36 ± 32.87 0.01

LDH (U/L) outside 
flares, mean ± SD

345.25 ± 48.93 215.5 ± 70.37 0.005

Maximum steroid 
dosage, mean ± SD

26.04 ± 11.56 21.94 ± 13.34 0.42

UBA1 mutation • M41L (p. 
Met41Leu) 1/ 

18 (5.6 %)
• M41T (p. 

Met41Thr) 13/ 
18 (72.2 %)

• M41V (p. 
Met41Val) 3/ 
18 (16.7 %)

• Non-M41 1/18 
(5.6 %)

• M41L (p. 
Met41Leu) 21/ 
78 (26.9 %)

• M41T (p. 
Met41Thr) 28/ 
78 (35.9 %)

• M41V (p. 
Met41Val) 18/ 
78 (23.1 %)

• Non-M41 11/78 
(14.1 %)

• 0.17 
(M41L)

• 0.03 
(M41T)

• 0.72 
(M41V)

• 0.68 
(Non- 
M41)

Disease course was defined as relapsing-remitting when distinct inflammatory 
flares were separated by periods of clinical remission, and as chronic when 
persistent inflammatory activity was present without remission. Abbreviations: 
CRP, C reactive protein; ESR, erythrocyte sedimentation rate; IQR, interquartile 
range; LDH, lactate dehydrogenase; MDS, Myelodysplastic syndrome; n, num
ber; RP, relapsing polychondritis SD, standard deviation.
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context, investigating the risk of cancer development in VEXAS syn
drome could clarify how UBA1 dysfunction and chronic inflammation 
converge in carcinogenesis.

The present study firstly highlights a high frequency of neoplasms 
among VEXAS patients, comparable to that observed in Schnitzler’s 
syndrome in terms of percentage, but higher than observed in Still’s 
disease or Behçet’s disease. Since Schnitzler’s syndrome is also an 
autoinflammatory disorder often linked to hematologic conditions [26], 
this finding is particularly interesting.

As a whole, the RR of developing malignancies was significantly 
increased in VEXAS patients compared to the control group, reaching 
statistical significance both before and after most adjustments, as shown 
in Fig. 1. The overall cancer risk was estimated to be 93 %, rising to 119 
% in patients with diabetes and 150 % in patients aged between 70 and 
79.9 years. Interestingly, non-smoking patients exhibited a higher in
crease in cancer risk (up to 119 %), whereas the additional risk was 
attenuated in smokers, with an approximately 65 % higher risk that 
narrowly lost statistical significance. Given the general role of smoking 
in cancer risk [27], this observation confirms that tobacco use also acts 
as an effect modifier in VEXAS patients, as it can at least partially mask 
the impact of the underlying disease on malignancy development.

Chronic systemic inflammation may play a key role in the increased 
cancer risk observed in VEXAS patients. Notably, prostate cancer 
accounted for 38.9 % of all malignancies in this cohort, a finding 
probably influenced by the predominance of males in VEXAS syndrome. 
However, growing evidence also supports a role for chronic inflamma
tion in the development and progression of prostate cancer [28,29], 

which may further explain the frequency of prostate neoplasm observed 
in this study. Supporting this notion, logistic regression analysis 
revealed a statistically significant association between the occurrence of 
neoplasms and ESR value, a classic marker of systemic inflammation.

Regarding the role of specific UBA1 mutations, a statistically sig
nificant association was observed for the M41T mutation, which was 
associated with a 233 % increase in cancer risk. While no association 
was found for non-M41 variants and other M41 variants, future studies 
should evaluate whether cancer risk is related to UBA1 hap
loinsufficiency per se, specific effects of M41 versus non-M41 UBA1 
mutations, or the impact of specific variants.

In this cohort, an increased risk of cancer (up to 167 %) was observed 
in VEXAS patients with a previous diagnosis of RP. Notably, RP is not 
generally associated with an increased malignancy risk, apart from its 
recognized role as a paraneoplastic manifestation, especially for MDS 
and lymphoma [30,31], and an immune-related adverse event during 
immune checkpoint inhibitor therapy [32]. An exploratory subgroup 
analysis was performed on oncologic VEXAS patients to assess statisti
cally significant differences according to the prior diagnosis of RP. As no 
differences were observed between these subgroups, it was not possible 
to identify variables capable of defining a higher malignancy risk among 
VEXAS patients with RP.

Notably, a potential protective effect against cancer has been pro
posed in the setting of innate immune dysregulation, as reported in fa
milial Mediterranean fever, appearing associated with a reduced cancer 
RR, particularly when compared with a non-inflammatory condition 
[33]. Despite these premises, the putative protective role of 

Fig. 1. Lollipop forest plot showing the increased risk of developing cancer in VEXAS patients, expressed as percentage, resulting from the comparison between 
VEXAS patients and the control group. Percentages of risk were calculated using the following formula: relative risk (RR) increase or decrease (%) = (RR − 1) × 100. 
The Overall line represents the global risk of cancer when not adjusting for possible confounding variables while the vertical lines represent the percentage of cancer 
risk increase when adjusting for the following variables specified in the x-axis: sex, smoking habit, alcohol consumption, diabetes, age, body mass index (BMI) and 
disease duration. *The adjustment for the variable “Smokers” did not reach statistical significance.
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inflammation in some autoinflammatory disorders seems to be markedly 
attenuated in VEXAS syndrome, where persistent inflammation may 
instead exert a pro-oncogenic influence. In this context, given that most 
neoplasms arise from somatic mutations [34], a feature shared with 
VEXAS syndrome, and considering that chronic inflammation is a 
well-established driver of DNA damage, it is plausible that UBA1 mu
tations may occur earlier in life in VEXAS patients, thereby contributing 
to carcinogenesis via defective DDR mechanisms [21]. Should this hy
pothesis hold true, the classical inflammatory phenotype of VEXAS 
would represent the culmination of a long-standing subclinical process 
that began years before clinical manifestation, ultimately facilitating 
oncogenesis.

Alternatively, UBA1 mutations might develop as a secondary phe
nomenon, emerging as a consequence of a genomic instability induced 
by the malignancy itself, one of the canonical hallmarks of cancer. 
Regarding this, UBA1 screening is typically performed only after the 
overt onset of VEXAS syndrome; if this latter scenario were accurate, 
VEXAS syndrome might therefore embody a pro-oncologic status in 
which the clinical phenotype represents the “tip of the iceberg”. In this 
context, the increased cancer RR observed in VEXAS patients presenting 
with RP, a condition frequently described as paraneoplastic, could 
provide indirect support for this interpretation.

Study limitations include the relatively small number of enrolled 
VEXAS patients. Similarly, the control group may appear heterogeneous 
when considering some demographic characteristics. This aspect refers 
to the later age at onset and the shorter disease duration generally 
observed in VEXAS syndrome compared with the control group diseases. 
Nevertheless, potential confounding effects of age, sex, and disease 
duration were ruled out by specifically adjusting the risk analysis for 
these variables. In addition, the control group accounted exclusively for 
patients diagnosed with autoinflammatory diseases rather than in
dividuals from the general population. This choice may have introduced 
residual confounding, as the cancer risk associated with 

autoinflammatory conditions is not yet fully defined when compared 
with the general population.

Variability in cancer screening strategies across different clinical 
centers and ethnic groups might have influenced malignancy detection 
rates and should be taken into account when interpreting these results. 
Lastly, univariate regression analyses were exploratory in nature, and 
their results should therefore be interpreted accordingly.

Conclusion

In conclusion, VEXAS syndrome represents a condition associated 
with an increased risk of cancer when compared to other auto
inflammatory diseases. This risk appears particularly pronounced in 
patients with RP, the p.Met41Thr mutation, and elevated ESR and LDH 
levels. These findings may not merely reflect a heightened susceptibility 
to malignancies, but could suggest that VEXAS is a pro-oncogenic con
dition that precedes the clinical inflammatory phenotype, may compli
cate with neoplasms and therefore culminates in the overt syndrome.
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Table 3 
Variables associated with cancer development in VEXAS patients.

exp (β0) 
= Odds

RR p- 
value

Interpretations

Relapsing 
polychondritis

Odds =
0.15, 
95 % C. 
I. 
0.073- 
0.297

2.67 0.019 A 167 % higher risk of 
developing cancer has been 
found in VEXAS patients with a 
previous diagnosis of relapsing 
polychondritis compared to 
the other VEXAS patients

M41T (p. 
Met41Thr) 
mutation

Odds =
0.10, 
95 % C. 
I. 
0.036- 
0.280

3.33 0.023 A 233 % higher risk of 
developing cancer has been 
found in patients with M41T 
(p.Met41Thr) mutation 
compared to all the other 
UBA1 mutations

Increased ESR 
(mm/h) out of 
flares

Odds =
0.048 
95 % C. 
I. 
0.010- 
0.228

1.02 0.013 The risk of developing cancer 
increases by 2 % per unit of 
ESR

Increased LDH (U/ 
L) out of flares

Odds =
6 × 10⁻⁵ 
95 % C. 
I. 
5 × 10⁻⁹- 
0.7

1.02 0.047 The risk of developing cancer 
increases by 2 % per unit of 
LDH

Statistically significant associations obtained from univariate binomial logistic 
regression aimed at identifying variables associated with malignancy in VEXAS 
patients. The relative risks (RRs) were calculated as the inverse-logit function of 
(β0+β1) divided by the inverse-logit function of β0, and the corresponding ex
planations were also provided. Abbreviations; 95 % C.I., 95 % confidence in
terval; ESR, erythrocyte sedimentation rate; LDH, lactate dehydrogenase; RR, 
relative risk.
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