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VEXAS is a new entity encompassing a variety of autoimmune or autoinflammatory and hematological
conditions, including myelodysplastic syndrome (MDS) or neoplasms.1,2

Somatic mutations of the X-linked UBA1 gene in myeloid progenitors constitute the molecular
underpinnings of VEXAS, typically occurring in men during the sixth decade of life.3 Over the last 3
years since its first description, VEXAS has elicited wide medical interest resulting in the identification of
pleomorphic clinical phenotypes, making this syndrome a “big masquerader” and, frequently, a clinical
diagnostic challenge.

Considering the multifaceted manifestations, treatment strategies are diverse, and either aim at sup-
pression of the UBA1-mutant clone (eg, with azacitidine or allogeneic hematopoietic cell transplant
[allo-HCT]) or blockade of the downstream pleiotropic effects of hypercytokinemia.4 However, no
treatment guidelines exist to date, and patients may manifest life-threatening inflammatory symptoms
frequently refractory to multiple therapies. Because few literature reports have described the successful
use of transplant,5-8 we hereby report the collated outcomes of patients with VEXAS undergoing allo-
HCT in a multicenter European Society for Blood and Marrow Transplantation (EBMT) registry–based
study.

We accrued 19 patients, all males and with a median age of 59 years (interquartile range [IQR], 52-61)
at the time of transplant (Table 1; supplemental Table 1). The majority had concomitant MDS (n = 13),
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Table 1. Patient characteristics

Characteristic Total cohort (n = 19)

Demographics

Age in y* 59 (52-61)

Male gender 100%

Laboratory features

UBA1 Met41 substitutions 83%

Hemoglobin (g/dL)* 9 (7.8-10.6)

MCV (fL)* 100 (92-116)

White blood cells (×109/L)* 6.9 (3.4-8.9)

Absolute neutrophil counts (×109/L)* 4.4 (2.6-7.8)

Absolute monocyte counts (×109/L)* 0.3 (0.1-0.4)

Absolute lymphocyte counts (×109/L)* 0.9 (0.4-1.6)

Platelet counts (×109/L)* 149 (61-263)

MN features

Concomitant MDS 68%

Concomitant MPN 5%

BM blast in MDS (%)* 2 (1-3)

IPSS-R MDS (n = 13) categories, (%)

Very low 15%

Low 31%

Intermediate 38%

Missing due to cytogenetic failure 15%

Allo-HCT conditioning

RIC 74%

MAC 26%

Graft source

BM 5%

PBSC 95%

Donor choice

MRD 16%

MUD 63%

MMUD 5%

MMRD 16%

GVHD prophylaxis

Pt-CY 32%

ATG 58%

Alemtuzumab 10%

BM, bone marrow; IPSS-R, Revised International Prognostic Scoring System; MAC,
myeloablative conditioning; MDS, myelodysplastic syndrome; MMRD, mismatched related
donor, MMUD, mismatched unrelated donor; MN, myeloid neoplasia; MPN, myeloproliferative
neoplasm; MRD, matched related donor; MUD, matched unrelated donor; RIC, reduced-
intensity conditioning; PBSC, peripheral blood stem cells.
*Data are presented as median (IQR).
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whereas 5 presented with only autoinflammatory manifestations,
and 1 had MPN (Figure 1A). UBA1 mutations consisted of
missense substitutions at the Met41 hotspot in 83% of cases,
followed by mutations of the splice acceptor site of exon 3 (11%),
and the rare p.Ser56Phe (6%; Figure 1B). Clonal burden evalua-
tion (available in 7 patients at diagnosis) revealed a median variant
allelic frequency (VAF) of 73% (IQR, 43-88).
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All patients presented with macrocytic anemia with a median
hemoglobin of 9 g/dL (IQR, 7.8-10.6) and a median mean
corpuscular volume (MCV) of 100 fL (IQR, 92-116). Rheumato-
logic manifestations (eg, Sweet syndrome–like cutaneous rash9)
were present at diagnosis in all patients (Figure 1C), and apart from
steroids, which were universally used, a specific treatment was
required in 74% of patients.

VEXAS symptoms preceded the diagnosis of MDS/MPN in the
majority of cases (median time, 27 months [IQR, 10-39]), whereas
in 3 patients the presentation was concomitant, and in 1 patient the
MDS was diagnosed almost 2 years (22 months) before VEXAS
symptoms onset. According to the 2016 World Health Organiza-
tion criteria,10 MDS was classified as detailed in Figure 1D.
Karyotype was normal in 11 VEXAS/MDS cases (n = 2 culture
failure), and allocation according to Revised International
Prognostic Scoring System was as follows: intermediate n = 5, low
n = 4, and very low n = 2 patients. Consistently, median bone
marrow blast count was 2% (IQR, 1-3).

Overall, mutational screening was available for 17 cases (n = 12
cases with MDS, n = 1 with MPN, and n = 4 with VEXAS alone). In
line with previous reports,11,12 DNMT3A was the most frequently
mutated gene (n = 4), followed by TET2 (n = 3), KRAS (n = 2), and
IDH2, NRAS, SRSF2, ASXL1, and RUNX1 (n = 1 each).

Allo-HCT was performed at a median of 41 months (IQR, 22-58)
from VEXAS onset. Before transplant, patients received a variety of
both rheumatological and hematological treatments, with a high
degree of refractoriness (median number of lines 5; IQR, 1-6).
Hematological therapy consisted of azacitidine in 8 cases (com-
plete response [CR; n = 3], stable disease [SD; n = 2], refractory
[n = 3]), and erythropoietin-stimulating agents in 5 cases to lower
transfusion burden. Rheumatological therapy was extremely varied
and mostly dependent on disease-specific manifestations. Indeed,
patients were administered sequential combinations of conven-
tional synthetic disease-modifying antirheumatic drugs
(csDMARDs), such as methotrexate, hydroxychloroquine, and
azathioprine; biologics (bDMARDs), such as anti-IL1, anti-IL6, and
anti-TNF; and targeted synthetic DMARDs (tsDMARDs). Given
previous reports regarding the efficacy of tsDMARDs,13 we spe-
cifically inquired on the response to this category in our cohort.
Patients who were administered ruxolitinib achieved CR (n = 2)
and partial response (n = 2), whereas the 2 cases treated with
baricitinib achieved a partial response.

In all cases, stability of the clinical phenotype with no flares or
uncontrolled manifestations was attained at the time of allo-HCT.
Of particular note is that in 4 cases (n = 3 MDS and 1 MPN),
clonal progression with acquisition of additional chromosomal
alterations (+8, +21, t[12;16], del[13][q14]) was evident. Overall,
56% of patients had a Karnofsky score >80%, and 5 were clas-
sified as high-risk (≥ 3) as per the hematopoietic cell trans-
plantation (HCT)–specific comorbidity index score. Donor choice
consisted of matched related in 16%, matched unrelated in 63%,
mismatched related in 16%, and mismatched unrelated in 5% of
the cohort. Peripheral blood was the preferred stem cell source in
all but 1 case, and a reduced-intensity regimen was used in 14
patients (74%).14 Overall, conditioning was based on a backbone
of fludarabine plus busulfan (n = 7), treosulfan (n = 4), busulfan
and thiotepa (n = 3), melphalan (n = 2, of whom 1 with
total body irradiation), melphalan and thiotepa (n = 1), and
RESEARCH LETTER 1445
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Figure 1. VEXAS features and post-transplant outcomes. (A) Bar graph shows the distribution of patients according to disease phenotypes and association with myeloid

neoplasia (myelodysplastic syndrome, MDS or myeloproliferative neoplasia, MPN). (B) Pie chart detailing the frequency of the UBA1 mutations identified in our cohort. (C) Bar

graph shows VEXAS clinical manifestations. (D) Pie chart showcases the MDS diagnosis according to the WHO 2016 MDS classification. (E) Kaplan-Meier curve shows the

probability of OS in 19 patients with VEXAS undergoing allo-HCT. Numbers at risk are indicated below the curve. (F) Kaplan-Meier curve shows TRM in 19 patients with VEXAS

undergoing allo-HCT. Numbers at risk are indicated below the curve.
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the FLAMSA/busulfan-cyclophosphamide sequential combination
(n = 2). Graft-versus-host disease (GVHD) prophylaxis was based
on posttransplant cyclophosphamide (n = 6), or serotherapy (n =
11 ATG, n = 2 alemtuzumab), in combination with cyclosporine
and short-course methotrexate (n = 7) or mycophenolate (n = 5).
Only 1 patient received an ex vivo manipulated graft after TCRαβ/
CD19 depletion.
1446 RESEARCH LETTER
All but 1 patient, experiencing primary graft failure, reached neu-
trophils and platelets engraftment at a median time of 16 days
(range, 8-32) and 15 days (range, 4-47) from allo-HCT, respec-
tively. Overall, 94% of patients achieved full-donor chimerism at last
follow-up and in 2 cases donor-lymphocyte infusion were admin-
istered because of an initial (<6 months) mixed chimeric state.
Acute GVHD occurred in 58% of cases, with grade 2 to 4 noted in
26 MARCH 2024 • VOLUME 8, NUMBER 6



D
ow

nloaded from
 http://ashpublications.org/bloodadvances/article-pdf/8/6/1444/2218955/blooda_adv-2023-012478-m

ain.pdf by Francesco O
nida on 01 April 2024
26% of patients at a median of 1.9 months (range, 0.3-4) from graft
infusion. Chronic GVHD presented in 4 patients at a median of
4.6 months (range, 3.3-5) from transplant, which in 2 cases
resolved by the first year after the procedure. Conversely, 1 patient
died in CR because of bacterial infection and severe, multiple-
refractory chronic GVHD, which in an additional case was still
unresolved at the last follow-up.

With a median follow-up of 14 months (range, 0.4-86) from allo-
HCT, 2-year overall survival (OS) and transplant-related mortality
(TRM) were 74.2% (95% confidence interval [CI], 55.1-100) and
25.8% (95% CI, 7.3-49.6), respectively (Figure 1E-F). Of note, 4
patients died of bacterial infection (n = 3) and CNS toxicity (n = 1).
Remarkably, no patient experienced relapse of VEXAS symptoms
or MDS/MPN, and all cases (n = 11) with >1 year follow-up dis-
played resolution of the VEXAS-specific phenotypes and were able
to discontinue any immunosuppression between 2 and 10 months
after transplant. Finally, molecular studies (n = 6) revealed disap-
pearance (by Sanger) or eradication (digital-droplet polymerase
chain reaction) of UBA1 mutations by 3 to 6 months after allo-HCT,
paralleling the reversion of the disease clinical phenotype.

VEXAS is a complex syndrome characterized by inflammatory and
hematological features, including propensity to MDS develop-
ment.15 Currently, allo-HCT remains the only curative option for
MDS and is also used to treat rheumatologic conditions refractory
to conventional treatments.16 Although indication for transplant is
controversial in lower-risk MDS, a previous EBMT study on 246
such patients reported OS and TRM rates of 58% and 30%,
respectively at 3 years after allo-HCT.17 Analogous results were
reported allografting rheumatological or autoimmune disorders, with
OS and TRM rates of 70% and 20.5%, respectively at 5 years.18

However, allo-HCT is burdened by a nonnegligible risk of
morbidity and mortality, which needs to be judiciously considered
when identifying patients suitable for transplant. Recently, the
autoimmune diseases and chronic malignancies working parties of
the EBMT offered guidance with regard to transplant strategies in
VEXAS.1,4 Although waiting for the results of the prospective phase
2 clinical trial ongoing (NCT05027945), we here present the largest
series of VEXAS patients who received allograft so far, highlighting
the curative potential of allo-HCT. Although acknowledging the
limitations of a small, retrospective study with a short follow-up,
fludarabine-based conditioning regimens appeared able to facili-
tate good transplant-related outcomes with limited GVHD and TRM
in line with previous experiences in VEXAS,19 MDS17 and rheu-
matological disorders,18 also reversing the clinical phenotype of the
disease. Notably, in 6 patients we registered the abatement of
UBA1 VAF after transplant, adding to the very limited evidence on
the UBA1 clonal kinetics after this procedure.20 Given the hemato-
inflammatory nature of the disease, allo-HCT may be a viable option
in selected patients with VEXAS. As experience accumulates, the
optimal transplant conditioning platform, GVHD prophylaxis, and
timing of the procedure will hopefully become more apparent.

Acknowledgments: The authors thank the European Society for
Blood and Marrow Transplantation centers participating in the
study. The authors thank AIRC 5 × 1000 call “Metastatic disease:
the key unmet need in oncology” to MYNERVA project, #21267
to M.T.V. (Myeloid Neoplasms Research Venture AIRC.
A detailed description of the MYNERVA project is available at
http://www.progettoagimm.it).
26 MARCH 2024 • VOLUME 8, NUMBER 6
C.G. was supported by a grant from the Edward P. Evans
Foundation.

Contribution: C.G. and D.M.L. supervised the project, collected,
analyzed, interpreted clinical data, and wrote the manuscript; and
all authors participated in patient recruitment, collected clinical and
molecular data, and edited the manuscript, read, and approved the
final version of the manuscript and are accountable for all aspects
of the work.

Conflict-of-interest disclosure: The authors declare no
competing financial interests.

ORCID profiles: C.G., 0000-0001-6829-5544; M.H., 0000-
0003-1682-8657; I.Y.-A., 0000-0003-4524-8782; J.P., 0000-
0001-7092-3351; A.K., 0000-0001-6432-6999; M.L., 0000-
0002-4460-5939; J.K., 0000-0002-3914-7806; F.S., 0000-0001-
6500-9514; A.R., 0000-0002-3739-7502; A.G.K., 0000-0003-
3180-3570; C.S., 0009-0007-6539-226X; F.F., 0000-0003-3678-
6124; A.M., 0000-0003-2849-3049; S.S., 0000-0001-7910-
0554; M.T.V., 0000-0002-6164-4761; J.A.S., 0000-0001-6819-
3476; K.R., 0000-0002-8258-354X; T.A., 0000-0003-1193-0097;
M.R., 0000-0003-1388-9876; R.G., 0000-0002-6117-5328.

Correspondence: Carmelo Gurnari, Department of Biomedicine
and Prevention, Tor Vergata University, Viale Oxford 81, 00133,
Rome, Italy; email: gurnarc@ccf.org and carmelogurnari31@gmail.
com.

References

1. Gurnari C, McLornan DP. Update on VEXAS and role of allogeneic
bone marrow transplant: considerations on behalf of the Chronic
Malignancies Working Party of the EBMT. Bone Marrow Transplant.
2022;57(11):1642-1648.

2. Beck DB, Ferrada MA, Sikora KA, et al. Somatic mutations in UBA1
and severe adult-onset autoinflammatory disease. N Engl J Med.
2020;383(27):2628-2638.

3. Gurnari C, Visconte V. From bone marrow failure syndromes to
VEXAS: disentangling clonal hematopoiesis, immune system, and
molecular drivers. Leuk Res. 2023;127:107038.

4. Bruno A, Gurnari C, Alexander T, Snowden JA, Greco R; Autoimmune
Diseases Working Party of the European Society for Blood and
Marrow Transplantation. Autoimmune manifestations in VEXAS:
Opportunities for integration and pitfalls to interpretation. J Allergy Clin
Immunol. 2023;151(5):1204-1214.

5. Loschi M, Roux C, Sudaka I, et al. Allogeneic stem cell transplantation
as a curative therapeutic approach for VEXAS syndrome: a case
report. Bone Marrow Transplant. 2022;57(2):315-318.

6. Diarra A, Duployez N, Fournier E, et al. Successful allogeneic
hematopoietic stem cell transplantation in patients with VEXAS
syndrome: a 2-center experience. Blood Adv. 2022;6(3):998-1003.

7. van Leeuwen-Kerkhoff N, de Witte MA, Heijstek MW, Leavis HL. Case
report: up-front allogeneic stem cell transplantation in a patient with
the VEXAS syndrome. Br J Haematol. 2022;199(3):e12-e15.

8. Al-Hakim A, Poulter JA, Mahmoud D, et al. Allogeneic haematopoietic
stem cell transplantation for VEXAS syndrome: UK experience. Br J
Haematol. 2022;199(5):777-781.

9. Gurnari C, Mannion P, Pandit I, et al. UBA1 screening in sweet
syndrome with hematological neoplasms reveals a novel association
RESEARCH LETTER 1447

https://www.progettoagimm.it
https://orcid.org/0000-0001-6829-5544
https://orcid.org/0000-0003-1682-8657
https://orcid.org/0000-0003-1682-8657
https://orcid.org/0000-0003-4524-8782
https://orcid.org/0000-0001-7092-3351
https://orcid.org/0000-0001-7092-3351
https://orcid.org/0000-0001-6432-6999
https://orcid.org/0000-0002-4460-5939
https://orcid.org/0000-0002-4460-5939
https://orcid.org/0000-0002-3914-7806
https://orcid.org/0000-0001-6500-9514
https://orcid.org/0000-0001-6500-9514
https://orcid.org/0000-0002-3739-7502
https://orcid.org/0000-0003-3180-3570
https://orcid.org/0000-0003-3180-3570
https://orcid.org/0009-0007-6539-226X
https://orcid.org/0000-0003-3678-6124
https://orcid.org/0000-0003-3678-6124
https://orcid.org/0000-0003-2849-3049
https://orcid.org/0000-0001-7910-0554
https://orcid.org/0000-0001-7910-0554
https://orcid.org/0000-0002-6164-4761
https://orcid.org/0000-0001-6819-3476
https://orcid.org/0000-0001-6819-3476
https://orcid.org/0000-0002-8258-354X
https://orcid.org/0000-0003-1193-0097
https://orcid.org/0000-0003-1388-9876
https://orcid.org/0000-0002-6117-5328
mailto:gurnarc@ccf.org
mailto:carmelogurnari31@gmail.com
mailto:carmelogurnari31@gmail.com
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref1
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref1
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref1
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref1
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref2
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref2
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref2
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref3
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref3
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref3
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref4
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref4
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref4
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref4
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref4
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref5
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref5
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref5
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref6
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref6
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref6
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref7
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref7
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref7
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref8
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref8
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref8
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref9
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref9


D
ow

nloaded from
 http://ashpublications.org
between VEXAS and chronic myelomonocytic leukemia. Hemasphere.
2022;6(10):e775.

10. Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the World
Health Organization classification of myeloid neoplasms and acute
leukemia. Blood. 2016;127(20):2391-2405.

11. Gurnari C, Pagliuca S, Durkin L, et al. Vacuolization of hematopoietic
precursors: an enigma with multiple etiologies. Blood. 2021;137(26):
3685-3689.

12. Gutierrez-Rodrigues F, Kusne Y, Fernandez J, et al. Spectrum of
clonal hematopoiesis in VEXAS syndrome. Blood. 2023;142(3):
244-259.

13. Heiblig M, Ferrada MA, Koster MJ, et al. Ruxolitinib is more effective
than other JAK inhibitors to treat VEXAS syndrome: a retrospective
multicenter study. Blood. 2022;140(8):927-931.

14. Bacigalupo A, Ballen K, Rizzo D, et al. Defining the intensity of
conditioning regimens: working definitions. Biol Blood Marrow
Transplant. 2009;15(12):1628-1633.

15. Koster MJ, Lasho TL, Olteanu H, et al. VEXAS syndrome: clinical,
hematologic features and a practical approach to diagnosis and
management. Am J Hematol. 2024;99(2):284-299.
1448 RESEARCH LETTER
16. Alexander T, Greco R. Hematopoietic stem cell transplantation and
cellular therapies for autoimmune diseases: overview and future
considerations from the Autoimmune Diseases Working Party
(ADWP) of the European Society for Blood and Marrow
Transplantation (EBMT). Bone Marrow Transplant. 2022;57(7):1055-
1062.

17. Robin M, Porcher R, Zinke-Cerwenka W, et al. Allogeneic
haematopoietic stem cell transplant in patients with lower risk
myelodysplastic syndrome: a retrospective analysis on behalf of the
Chronic Malignancy Working Party of the EBMT. Bone Marrow
Transplant. 2017;52(2):209-215.

18. Greco R, Labopin M, Badoglio M, et al. Allogeneic HSCT for
autoimmune diseases: a retrospective study from the EBMT ADWP,
IEWP, and PDWP Working Parties. Front Immunol. 2019;10:1570.

19. Mangaonkar AA, Langer KJ, Lasho TL, et al. Reduced intensity
conditioning allogeneic hematopoietic stem cell transplantation in
VEXAS syndrome: data from a prospective series of patients. Am J
Hematol. 2023;98(2):E28-E31.

20. Gurnari C, Pascale MR, Vitale A, et al. Diagnostic capabilities, clinical
features, and longitudinal UBA1 clonal dynamics of a nationwide
VEXAS cohort. Am J Hematol. 2024;99(2):254-262.
26 MARCH 2024 • VOLUME 8, NUMBER 6

/bloodadvances/article-pdf/8/6/1444/2218955/blooda_adv-2023-012478-m
ain.pdf by Francesco O

nida on 01 April 2024

http://refhub.elsevier.com/S2473-9529(24)00105-8/sref9
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref9
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref10
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref10
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref10
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref11
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref11
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref11
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref12
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref12
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref12
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref13
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref13
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref13
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref14
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref14
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref14
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref15
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref15
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref15
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref16
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref16
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref16
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref16
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref16
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref16
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref17
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref17
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref17
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref17
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref17
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref18
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref18
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref18
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref19
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref19
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref19
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref19
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref20
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref20
http://refhub.elsevier.com/S2473-9529(24)00105-8/sref20

	Allogeneic hematopoietic cell transplantation for VEXAS syndrome: results of a multicenter study of the EBMT
	References


