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Benjamin Terrier, PhD; Arsène Mékinian, PhD; Rim Bourguiba, MD; Sophie Georgin-Lavialle, PhD; for the FRENVEX Group

Introduction

VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome is associated with
somatic variations in the UBA1 gene within hematopoietic progenitor cells.1 It is characterized by
fever and systemic manifestations, including cutaneous, lung, ocular, and musculoskeletal issues,2

with thrombosis and myocardial infarctions in approximately 6% of patients.3 Nonischemic cardiac
manifestations, such as pericarditis or myocarditis, have ocurred in 4% to 33% of cases, although no
studies have focused on heart involvement in VEXAS syndrome.1-3

Methods

We conducted a retrospective multicenter study in France from November 1, 2020, to June 30,
2024, to describe the clinical presentation, laboratory findings, imaging characteristics, treatments,
and outcomes of nonischemic cardiac manifestations in patients with VEXAS syndrome with
confirmed pathogenic UBA1 variations.2 Patients with myocardial infarction or angina were excluded.
The study was conducted according to the Declaration of Helsinki and received approval from the
Cochin Hospital institutional review board, which waived consent because the data were
deidentified. This report follows the reporting guidelines for case series.

Results

Of 299 patients with VEXAS syndrome, 8 (2.7%) exhibited cardiac manifestations. Five patients
(1.7%) with nonischemic cardiac events were included for analysis (Table); the 3 remaining patients
with ischemic cardiac manifestations were excluded. All 5 patients were male (median age, 65 years
[IQR, 65-72 years] at the onset of symptoms). The types of UBA1 variations identified included
p.Met41Thr, p.Met41Leu, and c118-1G>C. The median interval between initial VEXAS symptoms and
cardiac involvement was 2.3 years (IQR, 2.0-2.5 years).

Patient 1 experienced 2 cardiac events: pericarditis treated with aspirin and later myocarditis
treated successfully with interleukin 1 inhibitor anakinra. Both cardiac manifestations occurred
during a disease flare-up, including fever and skin lesions. He later died from an infection.

Patient 2 exhibited symptoms of acute heart failure and arrhythmia associated with clinical
manifestations of VEXAS syndrome (eg, skin lesions, chondritis), which were managed with heart
failure treatment and antiarrhythmic agents, alongside interleukin 6 inhibitor tocilizumab and
corticosteroids; other VEXAS symptoms were stabilized. He died from cardiac arrest during
anesthesia induction for kidney cancer surgery.

Patient 3 presented with acute left ventricular failure, myocarditis, and multiple myocardial
infarctions (Figure); he also displayed multiple manifestations of VEXAS syndrome (eg, lung
involvement, skin lesions, chondritis). He did not respond to treatment and died of intestinal
ischemia, peritonitis, and bleeding.

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.

Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2024;7(12):e2450251. doi:10.1001/jamanetworkopen.2024.50251 (Reprinted) December 12, 2024 1/5

Downloaded from jamanetwork.com by Universite de Clermont Auvergne - Couperin user on 01/15/2025

http://www.ajo.com/article/S0002-9394(10)00690-2/fulltext
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.50251&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.50251


Ta
bl

e.
Ch

ar
ac

te
ris

tic
so

fP
at

ie
nt

s

Pa
tie

nt
N

o.
/a

ge
at

VE
XA

S
sy

m
pt

om
s,

y
UB

A1
va

ia
tio

n
VE

XA
S

m
an

ife
st

at
io

ns

Ti
m

e
be

tw
ee

n
VE

XA
S

sy
m

pt
om

s
an

d
ca

rd
ia

c
m

an
ife

st
at

io
ns

CV
hi

st
or

y
CV sy

m
pt

om
s

Re
su

lt
s

Di
ag

no
si

s
Ca

rd
ia

c
tr

ea
tm

en
t

VE
XA

S
sy

nd
ro

m
e

m
an

ag
em

en
t

O
ut

co
m

e

De
at

h
Ca

rd
ia

c
VE

XA
S

sy
nd

ro
m

e
1/

70
s

p.
M

41
T

Fe
ve

r,
sk

in
le

si
on

s,
lu

ng
in

vo
lv

em
en

t,
ly

m
ph

ad
en

op
at

hi
es

,
sp

le
no

m
eg

al
y,

ve
no

us
th

ro
m

bo
si

s,
ar

th
ra

lg
ia

(1
)0

y
(2

)2
y

H
ig

h
bl

oo
d

pr
es

su
re

To
ba

cc
o

us
e;

CA
D

Ch
es

tp
ai

n,
N

YH
A

cl
as

s
1

dy
sp

ne
a

La
bo

ra
to

ry
re

su
lt

s,
(1

)
in

cr
ea

se
d

tr
op

on
in

s,
CR

P
(2

)i
nc

re
as

ed
tr

op
on

in
s,

N
T-

pr
oB

N
P,

CR
P;

im
ag

in
g

re
su

lt
s,

(1
)T

TE
:

pe
ric

ar
di

al
ef

fu
si

on
(2

)T
TE

:L
VE

F
45

%
an

d
hy

po
ki

ne
si

a;
M

RI
:

m
yo

ca
rd

iti
s;

EC
G

re
su

lt
s,

(1
)n

or
m

al
(2

)n
eg

at
iv

e
T

w
av

es

(1
)

Pe
ric

ar
di

tis
(2

)
M

yo
ca

rd
iti

s

(1
)A

sp
iri

n
an

d
β-

bl
oc

ke
rs

(2
)A

dd
ed

lo
op

di
ur

et
ic

An
ak

in
ra

,1
00

m
g/

d
Re

gr
es

si
on

Im
pr

ov
em

en
t

Ye
s;

no
t

CV
-r

el
at

ed

2/
70

s
p.

M
41

L
Sk

in
le

si
on

s,
ch

on
dr

iti
s,

ar
th

ra
lg

ia
,o

cu
la

r
in

vo
lv

em
en

t

2
y

H
ig

h
bl

oo
d

pr
es

su
re

;
to

ba
cc

o
us

e

H
ea

rt
fa

ilu
re

La
bo

ra
to

ry
re

su
lt

s,
in

cr
ea

se
d

CR
P;

im
ag

in
g

re
su

lt
s,

TT
E:

LV
EF

35
%

;
EC

G
re

su
lt

s,
ta

ch
yc

ar
di

a;
at

ria
lf

lu
tt

er

H
ea

rt
fa

ilu
re

w
ith

m
ild

ly
re

du
ce

d
EF

an
d

ar
ry

th
m

ia

H
F

tr
ea

tm
en

t;
an

tia
rr

hy
th

m
ic

ag
en

ts
;

re
sy

nc
hr

on
iz

at
io

n;
an

tic
oa

gu
la

tio
n

To
ci

liz
um

ab
16

2
m

g/
w

k
an

d
co

rt
ic

os
te

ro
id

s

W
or

se
ni

ng
St

ab
le

Ye
s

3/
60

s
p.

M
41

L
Sk

in
le

si
on

s,
ve

no
us

th
ro

m
bo

si
s,

lu
ng

in
vo

lv
em

en
t,

oc
ul

ar
in

vo
lv

em
en

t,
ar

th
ra

lg
ia

,
ch

on
dr

iti
s

6
y

N
on

e
H

ea
rt

fa
ilu

re
La

bo
ra

to
ry

re
su

lt
s,

in
cr

ea
se

d
tr

op
on

in
s,

N
T-

pr
oB

N
P,

CR
P;

im
ag

in
g

re
su

lt
s,

CM
R:

va
sc

ul
iti

sw
ith

m
ul

tip
le

m
ic

ro
in

fa
rc

ts
,n

ec
ro

si
s

se
qu

el
ae

,p
re

se
rv

ed
LV

EF
;

EC
G

re
su

lt
s,

ta
ch

yc
ar

di
a

M
yo

ca
rd

iti
s

β-
Bl

oc
ke

rs
;l

oo
p

di
ur

et
ic

;
an

tic
oa

gu
la

tio
n

In
tr

av
en

ou
s

m
et

hy
lp

re
dn

is
ol

on
e

50
0

m
g,

3
do

se
s;

in
fli

xi
m

ab

W
or

se
ni

ng
W

or
se

ni
ng

Ye
s;

no
t

CV
-r

el
at

ed

4/
60

s
c.

11
8-

1G
>C

Fe
ve

r,
sk

in
le

si
on

s,
ch

on
dr

iti
s,

lu
ng

in
vo

lv
em

en
t,

m
ye

lo
dy

sp
la

st
ic

sy
nd

ro
m

e

2
y

To
ba

cc
o

H
ea

rt
fa

ilu
re

an
d

ar
ry

th
m

ia

La
bo

ra
to

ry
re

su
lt

s,
in

cr
ea

se
d

N
T-

pr
oB

N
P,

CR
P;

im
ag

in
g

re
su

lt
s,

TT
E:

pu
lm

on
ar

y
hy

pe
rt

en
si

on
,

pe
ric

ar
di

al
ef

fu
si

on
,m

itr
al

in
su

ff
ic

ie
nc

y;
EC

G
re

su
lt

s,
co

m
pl

et
e

AV
B

3r
d

de
gr

ee
AV

B
an

d
th

en
AP

O

Lo
op

di
ur

et
ic

pa
ce

m
ak

er
In

tr
av

en
ou

s
ne

th
yl

pr
ed

ni
so

lo
ne

1
g,

3
do

se
s

Re
gr

es
si

on
af

te
r

pa
ce

m
ak

er

W
or

se
ni

ng
Ye

s;
no

t
CV

-r
el

at
ed

5/
50

s
p.

M
41

T
Fe

ve
r,

sk
in

le
si

on
s,

ch
on

dr
iti

s,
ly

m
ph

ad
en

op
at

hi
es

,
ki

dn
ey

am
yl

oi
d

A
am

yl
oi

do
si

s

2.
5

y
CA

D
an

d
va

lv
e

di
se

as
e

N
on

e
La

bo
ra

to
ry

re
su

lt
s,

in
cr

ea
se

d
tr

op
on

in
s,

N
T-

pr
oB

N
P,

SA
A,

CR
P;

im
ag

in
g

re
su

lt
s,

TT
E:

ao
rt

ic
st

en
os

is
,L

VE
F

55
%

;
CM

R:
ca

rd
ia

c
am

yl
oi

do
si

s;
EC

G
re

su
lt

s,
ta

ch
yc

ar
di

a,
m

ic
ro

vo
lt

ag
e,

ne
ga

tiv
e

T
w

av
es

Am
yl

oi
d

A
am

yl
oi

do
si

s
AC

E
in

hi
bi

to
rs

An
ak

in
ra

10
0

m
g

3
tim

es
pe

rw
k

du
rin

g
di

al
ys

is
se

ss
io

n

St
ab

le
St

ab
le

N
o

Ab
br

ev
ia

tio
ns

:A
CE

,a
ng

io
te

ns
in

-c
on

ve
rt

in
g

en
zy

m
e;

AP
O

,a
cu

te
pu

lm
on

ar
y

ed
em

a;
AV

B,
at

rio
ve

nt
ric

ul
ar

bl
oc

k;
CA

D,
co

ro
na

ry
ar

te
ry

di
se

as
e;

CM
R,

ca
rd

ia
c

m
ag

ne
tic

re
so

na
nc

e
im

ag
in

g;
CR

P,
C-

re
ac

tiv
e

pr
ot

ei
n;

CV
,

ca
rd

io
va

sc
ul

ar
;E

CG
,e

le
ct

ro
ca

rd
io

gr
ap

hy
;E

F,
ej

ec
tio

n
fr

ac
tio

n;
H

F,
he

ar
tf

ai
lu

re
;L

VE
F,

le
ft

ve
nt

ric
ul

ar
ej

ec
tio

n

fr
ac

tio
n;

M
RI

,m
ag

ne
tic

re
so

na
nc

e
im

ag
in

g;
N

T-
pr

oB
N

P,
N

-t
er

m
in

al
pr

o-
br

ai
n

na
tr

iu
re

tic
pe

pt
id

e;
N

YH
A,

N
ew

Yo
rk

H
ea

rt
As

so
ci

at
io

n;
SA

A,
se

ru
m

am
yl

oi
d

A;
TT

E,
tr

an
st

ho
ra

ci
ce

ch
oc

ar
di

og
ra

ph
y;

VE
XA

S,
va

cu
ol

es
,E

1e
nz

ym
e,

X-
lin

ke
d,

au
to

in
fla

m
m

at
or

y,
so

m
at

ic
.

JAMA Network Open | Cardiology Nonischemic Cardiac Manifestations in VEXAS Syndrome

JAMA Network Open. 2024;7(12):e2450251. doi:10.1001/jamanetworkopen.2024.50251 (Reprinted) December 12, 2024 2/5

Downloaded from jamanetwork.com by Universite de Clermont Auvergne - Couperin user on 01/15/2025



Patient 4 experienced acute heart failure, pulmonary hypertension, and third-degree
atrioventricular block concomitant with a disease flare-up (eg, fever, chondritis), which was managed
with pacemaker implantation and methylprednisolone. He died from acute respiratory failure.

Patient 5 exhibited cardiac inflammatory amyloidosis. Amyloid A amyloidosis was confirmed on
kidney biopsy, and a cardiac magnetic resonance imaging scan was consistent with cardiac amyloid
A amyloidosis. The patient was treated with anakinra, and both cardiac and VEXAS syndrome
symptoms stabilized.4 He is still alive and receives dialysis 3 times per week.

Discussion

Nonischemic cardiac involvement in VEXAS syndrome is rare, with inflammatory diseases such as peri-
carditis, myocarditis, and heart vasculopathy being the primary diagnoses. The study suggests that
these cardiac manifestations are directly associated with the systemic inflammation, which is associ-
ated with VEXAS syndrome. The successful treatment of myocarditis with anakinra in 1 case further

Figure. Cardiac Magnetic Resonance Imaging of Patient 3 Showing Myocardial Infarctions and Necrosis Sequalae

Cine sequenceA Delayed enhancement sequence (4-chamber view)B

Delayed enhancement sequence (2-chamber view)C T1 mappingD

A, Cine sequence, with midventricular short-axis view at end systole showing severe
thinning of the inferolateral wall of the left ventricle (white arrows). B, Delayed
enhancement sequence performed 10 minutes after gadolinium injection (4-chamber
view), with subendocardial enhancement of the left ventricular wall (white arrowheads),
nodular enhancement of the apical septum (white arrow), and enhancement of the right
ventricular apex (black arrowhead). C, Delayed enhancement sequence performed 10

minutes after gadolinium injection (2-chamber view), with nodular foci of enhancement
of the anterior wall of the left ventricle (arrowheads). D, T1 mapping performed 12
minutes after gadolinium injection, with midventricular short-axis view showing
decreased signal of the inferolateral wall of the left ventricle (arrow) due to gadolinium
retention and nodular focus of decreased signal in the anterior septum (arrowhead).
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supports this connection. However, the exact mechanisms remain unclear, with hypotheses suggesting
myeloid cell infiltration carrying an UBA1 variation or small-vessel vasculopathy as causes.5,6

The retrospective design prevented a standardized assessment of cardiac involvement in all
patients. By excluding patients with myocardial infarction and angina, we may have excluded some
cases of coronary artery vasculitis directly associated with VEXAS syndrome.

Nonischemic cardiac manifestations are rare in VEXAS syndrome but do occur during disease
flare-ups, in addition to myocardial infarctions that are more frequent.3 Controlling inflammation in
VEXAS syndrome is crucial to prevent cardiac involvement and avoid complications such as
inflammatory amyloidosis. The high mortality rate in this series underscores the disease’s severity.
Further research, including expanded magnetic resonance imaging and cardiac biopsies, is needed to
better understand the mechanisms of cardiac involvement in VEXAS syndrome.
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