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Introduction: VEXAS syndrome (Vacuoles, E1 Enzyme, X-linked, Autoinflammatory,

Somatic) is a recently identified disorder associated with somatic mutations in the

UBA1 gene. Predominantly affecting adult males, it is characterized by a wide range

of autoinflammatory symptoms and hematologic abnormalities.

Methods: We present three cases from Latin America, marking the first reported

occurrences in this region, to illustrate the clinical variability and diagnostic

challenges of VEXAS syndrome.

Results: Each patient exhibited unique clinical presentations, including refractory

autoinflammatory symptoms, myelodysplastic syndrome, and bone marrow

vacuolization. All cases were confirmed via genetic testing, revealing

pathogenic UBA1 mutations alongside other genetic variants commonly linked

with myeloid neoplasms.

Discussion: These findings underscore the importance of considering VEXAS

syndrome in patients with unexplained inflammatory and hematologic

symptoms. The coexistence of UBA1 mutations with other genetic variants

suggests a potential overlap with clonal hematopoiesis, complicating the

clinical picture. These cases contribute to the understanding of VEXAS

syndrome and highlight the need for increased awareness and diagnostic

testing in diverse populations to ensure early and accurate diagnosis.
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Introduction

VEXAS (Vacuoles, E1 Enzyme, X-linked, Autoinflammatory,

Somatic) syndrome is a recently described disorder characterized by

a distinctive combination of autoinflammatory symptoms,

hematologic abnormalities, and somatic mutations in the UBA1

gene (1). Since its identification, VEXAS syndrome has been

recognized as a rare condition that primarily affects adult males

due to its X-linked inheritance pattern.

UBA1 gene, located on the X chromosome, encodes the

ubiquitin-activating enzyme 1 (E1 enzyme). The E1 enzyme plays

a critical role in the ubiquitin-proteasome system (UPS), which is

essential for cellular protein homeostasis. Ubiquitin, a small

regulatory protein, is covalently attached to target proteins via a

multi-step process involving E1 (activation), E2 (conjugation), and

E3 (ligation) enzymes. This process governs key cellular functions,

including protein degradation, signal transduction, and immune

response regulation. Mutations in the UBA1 gene disrupt the

enzymatic activity of E1, leading to impaired ubiquitination and

subsequent dysregulation of protein turnover and cellular signaling

pathways. In the context of VEXAS syndrome, defective

ubiquitination is hypothesized to contribute to the accumulation

of misfolded proteins and the activation of proinflammatory

cascades. This pathogenic mechanism may explain the

syndrome’s hallmark features, including systemic inflammation,

cytopenias, and the presence of vacuoles in myeloid precursors (2).

The syndrome presents with a wide range of clinical

manifestations, including fever, cytopenias, bone marrow

vacuoles, and various systemic inflammatory responses (3).

Despite its rarity, the clinical importance of VEXAS Syndrome

lies in its potential for severe outcomes and diagnostic challenges.

Early recognition and accurate diagnosis are crucial for appropriate

management. To date, most cases have been reported in North

America and Europe, with limited data available from other regions.

In this report, we present three cases of VEXAS Syndrome, the

first documented in Latin America. These cases highlight the

variability of clinical presentations and the diagnostic challenges

in identifying this syndrome in diverse populations. Our findings

contribute to the growing body of knowledge on VEXAS Syndrome

and emphasize the need for increased awareness of this condition

among clinicians in Latin America.
Case series

Case 1

A 72-year-old male from Montevideo, Uruguay, first presented

in 2018 with symptoms of uveitis, arthralgia, superficial venous

thrombosis in the right saphenous vein, and deep venous

thrombosis in the right subclavian vein. Extensive evaluations

failed to identify an underlying neoplasm, leading to a provisional

diagnosis of an unspecified autoimmune or autoinflammatory

disease. The patient was treated sequentially with corticosteroids,

mycophenolate mofetil, and hydroxychloroquine. Despite this
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therapeutic approach, the patient did not achieve clinical or

laboratory remission, as evidenced by persistently elevated acute-

phase reactants.

In 2020, the patient developed pancytopenia with macrocytosis.

Bone marrow examination showed preserved cellularity with

trilineage dysplasia but no excess blasts. Immunophenotyping

revealed a predominance of granular elements with moderate

dysgranulopoiesis, characterized by maturation arrest and

disrupted pathways, without an increase in CD34+ events. Bone

marrow biopsy confirmed hypercellularity with a predominance of

the granulocytic lineage and dysgranulopoiesis, without blast

proliferation. Cytogenetic and FISH analyses were normal. By

2021, the patient’s anemia and thrombocytopenia worsened,

leading to transfusion dependence. A disease flare subsequently

occurred, presenting with fever, arthralgia, oral ulcers, chondritis,

perniosis, and erythema with periorbital edema (Figure 1). The

patient was treated with methylprednisolone pulses and colchicine,

followed by low-dose methotrexate and erythropoietin. Due to the

worsening pancytopenia, methotrexate was discontinued, and

treatment with tocilizumab was initiated. In 2022, the patient

developed a tongue lesion, which was biopsied and revealed a

granulomatous inflammatory process. Given the combination of

multiple inflammatory manifestations and bone marrow dysplasia,

VEXAS syndrome was suspected. Repeat bone marrow studies

showed trilineage dysplasia with more than 10% vacuolated

granulocytic precursors (Figure 2). Cytogenetic analysis was

normal (46, XY). Molecular studies performed in bone marrow

confirmed the pathogenic variants c.122T>C; p.Met41Thr in the

UBA1 gene, establishing a diagnosis of VEXAS syndrome

(Figure 3). Further analysis using a targeted next-generation

sequencing (NGS) panel covering 63 myeloid genes revealed two

additional variants: TET2 c.2746C>T (VAF 37.2%) and DNMT3A

c.1483del (VAF 41.8%), supporting a concomitant diagnosis of

myelodysplastic syndrome (MDS). The patient was initiated on

hypomethylating therapy with subcutaneous 5-Azacitidine, which

resulted in transfusion independence and a marked improvement in

overall health and quality of life.
Case 2

A 62-year-old male from Montevideo, Uruguay, with a history of

smoking and type 2 diabetes mellitus, had a squamous cell carcinoma

on his lower back surgically resected in 2017. In August 2022, the

patient presented with skin lesions, polychondritis and was diagnosed

with Sweet syndrome based on biopsy results (Figure 1). He was started

on treatment with steroids and colchicine. Multiple attempts to taper

and discontinue corticosteroids led to relapses of his dermatologic

condition. Additionally, the patient developed polyarthralgia and

conjunctival erythema. In 2023, the patient developed macrocytic

anemia, requiring transfusions since August 2023. A thorough

evaluation of the anemia ruled out metabolite deficiencies and other

common causes. Bone marrow examination revealed trilineage

dysplasia, with a notable presence of vacuolated granulocytic

precursors and 1% blasts (Figure 2). Immunophenotyping of the
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bone marrow showed 2.2% myeloid blasts, with an Ogata score of 3.

Cytogenetic and FISH analyses were normal.

A targeted NGS panel covering 63 myeloid genes, performed

on bone marrow samples, identified a likely pathogenic variant in

DNMT3A c.1802G>A, with a VAF of 44.6%, supporting a diagnosis of

MDS. Given the presentation of an elderly male with autoinflammatory

symptoms and MDS with vacuoles in the granulocytic lineage, VEXAS

syndrome was suspected. Sanger sequencing of the UBA1 gene
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confirmed the presence of the pathogenic variant c.122T>C;

p.Met41Thr, establishing the diagnosis of VEXAS syndrome

(Figure 3). The patient was started on azacitidine therapy and

continued corticosteroid treatment. He is currently on his ninth cycle

of azacitidine, showing improvement in cytopenias, although he

continues to experience corticosteroid-dependent skin lesions that

recur when steroids are tapered. Due to persistent symptoms,

mycophenolate mofetil was introduced into his treatment regimen.
FIGURE 1

Cutaneous manifestations of VEXAS syndrome. (A) Case 1. Erythema and swelling of the auricle consistent with chondritis and perniosis in hands.
(B) Case 2. Erythematous, edematous plaques without desquamation on the trunk and limbs. Erythema and edema of the helix and antihelix of both
ears (chondritis).
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FIGURE 3

Sanger sequencing results showing UBA1 variants in VEXAS patients. (A) Case 1, (B) Case 2 (C) Case 3.
FIGURE 2

Illustrative bone marrow findings from VEXAS patients. (A) Case 1: Vacuoles in granulocytic precursors. (B) Case 2: Vacuoles in granulocytic
precursors. (C) Case 3: Multilineage dysplasia.
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Case 3

An 82-year-old male from Lima, Peru, with a history of atrial

fibrillation treated with apixaban, was diagnosed with relapsing

polychondritis in 2022 and received corticosteroid treatment. Later

that year, he developed an edematous syndrome and began

experiencing evening sweats, alongside the onset of macrocytic

anemia. On examination, the patient appeared pale, with a palpable

spleen extending 2 cm below the left costal margin. Painful

lymphadenopathy, measuring 2 cm, was detected in both the right

cervical and left inguinal regions. Abdominal ultrasound and

computed tomography (CT) scans revealed hepatosplenomegaly

without additional abnormalities. Laboratory findings from

December 2023 indicated macrocytic anemia. Bone marrow studies

demonstrated marked trilineage dysplasia without an excess of blasts

and with a some vacuolated granulocytic precursors. Flow cytometry

confirmed the absence of blast proliferation. The bone marrow biopsy

was hypercellular for the patient’s age, with dysplastic changes

predominantly affecting the megakaryocytic lineage and no evidence

of increased blasts. Immunohistochemistry showed p53 positivity in

5-10% of cells, with fibrosis graded as I. Cytogenetic analysis revealed a

normal karyotype (46, XY). Targeted NGS panel of peripheral blood

identified a pathogenic variant in DNMT3A c.1628dup, with a VAF of

40.2%, consistent with a diagnosis of MDS. The patient was started on

erythropoietin, but no response was observed, and transfusion

requirements increased. Additionally, the patient developed

respiratory infections and bronchial hyperreactivity, which were

managed with steroid treatment. Subsequently, he exhibited signs of

respiratory insufficiency and a right pleural effusion, which required

drainage. A thoracic CT scan revealed a bilateral perihilar and basal

alveolo-interstitial pattern along with a right pleural effusion. Given

the presentation of an elderly male with autoinflammatory symptoms

andMDS, VEXAS syndromewas considered. A DNA sample was sent

to Uruguay for further analysis, where sequencing of the UBA1 gene

confirmed the presence of the pathogenic variant c.121A>C;

p.Met41Leu, establishing a diagnosis of VEXAS syndrome (Figure 3).

The patient was started on azacitidine therapy and is currently

on his third cycle with clinical improvement.
Discussion

The three cases presented in this report are significant as they

represent the first documented occurrences of VEXAS Syndrome in

Latin America. This contribution to the existing literature is crucial,

given the emerging recognition of VEXAS Syndrome as a distinct

clinical entity characterized by somatic mutations in the UBA1

gene. The syndrome predominantly affects adult males due to its X-

linked inheritance and presents with a diverse range of symptoms

that often overlap with those of other hematologic and

autoinflammatory disorders (3). The findings from these cases

provide valuable insights into the diagnostic complexities, genetic

associations, and therapeutic challenges associated with

VEXAS syndrome.

Due to its rarity and the diversity of its clinical manifestations,

VEXAS syndrome presents a significant diagnostic challenge. The
Frontiers in Hematology 05
cases in this report underscore the variability in symptom

presentation, which includes uveitis, chondritis, skin lesions,

pulmonary symptoms, venous thrombosis, and macrocytic anemia.

These symptoms initially led to misdiagnoses or delayed recognition

of the condition. This variability highlights the importance of

maintaining a high index of suspicion for VEXAS syndrome in

patients who present with refractory autoinflammatory symptoms,

unexplained cytopenias, and bone marrow vacuolization. The

delayed diagnosis observed in these cases, despite comprehensive

clinical evaluations, emphasizes the need for increased awareness of

VEXAS syndrome among healthcare professionals and the

integration of genetic testing into diagnostic protocols for patients

with atypical presentations.

VEXAS syndrome is an X-linked, adult-onset disorder,

primarily affecting males over the age of 50, as demonstrated in

our case series. However, it is important to note that female patients

with a UBA1 variant and monosomy X have also been reported (4–

6). The mutation of the UBA1 gene in hematopoietic stem and

progenitor cells (HSPCs) leads to clonal expansion of mutant clones

in the bone marrow. This results in myeloid-skewed differentiation

and abnormal activation of innate immune pathways, causing

systemic autoinflammation. Patients with VEXAS syndrome not

only exhibit autoinflammatory symptoms but are also frequently

associated with hematologic disorders, such as myelodysplastic

syndromes (MDS) or plasma cell dyscrasia (3).

The identification of somatic mutations in the UBA1 gene is a

hallmark of VEXAS Syndrome. The most frequently reported

mutations in the UBA1 gene affect the methionine at amino acid

position 41. Currently, the pathogenic variants p.Met41Thr

(c.122T>C), p.Met41Val (c.121A>G), and p.Met41Leu

(c.121A>C) are the most commonly identified. Additionally, the

likely pathogenic p.Ser56Phe (c.167C>T) and pathogenic

p.Gly40_Lys43del (c.118–1G>C) variants have also been detected

in patients without p.Met41 mutations but presenting a typical

VEXAS phenotype (7, 8). In our cases, all patients had mutations

affecting methionine at position 41, with two patients having

p.Met41Thr (c.122T>C) and one patient having p.Met41Leu

(c.121A>C). The p.Met41Val variant has been found to result in

lower translation of UBA1b isoform compared to the p.Met41Leu

or p.Met41Thr mutations (9).

It is also noteworthy that other somatic mutations may coexist

with UBA1 variants, particularly in the DNMT3A (9.2–22% of

cases) and TET2 (5–11% of cases) genes (5). The main mutation in

DNMT3A is p.Arg882His (c.2645G>A) (6). In our case series, all

patients had somatic mutations in DNMT3A, and one also had a

mutation in TET2. A loss-of-function mutation in DNMT3A,

which acts as a repressor of inflammation, may further contribute

to the proinflammatory state observed in VEXAS syndrome.

Deficiency of this protein has been linked to the activation of

innate immune inflammatory signaling in myeloid cells. The

coexistence of these mutations raises important questions about

the pathophysiological relationship between VEXAS syndrome and

other hematologic disorders, such as MDS. It is plausible that the

presence of these additional mutations may influence the clinical

course and severity of VEXAS syndrome, contributing to variability

in patient outcomes. Understanding the interplay between these
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genetic alterations is crucial for refining diagnostic criteria and

developing targeted therapies.

Clinically, VEXAS syndrome presents with a highly heterogeneous

profile, as reflected in our case series, since all organs and tissues may

be involved by inflammation. Themanifestations of VEXAS syndrome

can mimic various systemic rheumatologic disorders associated with

MDS, including small vessel vasculitis, rheumatoid arthritis,

seronegative spondyloarthritis, Sweet syndrome, relapsing

polychondritis, polyarteritis nodosa, and even Behcet’s disease (1, 9).

Common symptoms include fever (observed in approximately 65% of

patients), weight loss (55% of patients), fatigue, night sweats, and

muscle aches (7). Hematologic involvement manifests with MDS in

more than half of the patients, with subtypes including MDS with ring

sideroblasts or multilineage dysplasia. In our case series, all patients

presented with the multilineage dysplasia subtype. A small percentage

of patients with MDS also develop monoclonal gammopathy of

unknown significance (MGUS) (7, 10). Obiorah et al. reported that

macrocytic anemia was observed in all patients, and thrombocytopenia

was identified in half of the patients. Absolute lymphopenia and

monocytopenia were noted in 80% and 50% of patients, respectively,

while neutropenia was less common, affecting 13% of patients (10).

This aligns with our case series, where all patients presented with

macrocytic anemia, and one also had thrombocytopenia and

neutropenia. Bone marrow aspirates can reveal pathognomonic

alterations, especially cytoplasmic vacuolization of erythroid and

myeloid precursors in almost all patients. Overall, 15% of myeloid

and erythroid cells present vacuoles, with an average of 5–7 vacuoles

per cell. Some degree of dysplasia is found in megakaryocytes and

myeloid and erythroid precursors in nearly all bone marrow aspirates;

however, dysplasia exceeding 10% in a lineage was seen only in

patients with MDS (11). Figure 1 shows the vacuolization observed

in our patients. Bone marrow biopsy findings include characteristics

resembling MDS. Similar to our cases, Obiorah et al. reported that

bone marrow hypercellularity was found in 87.5% of patients, with

cellularity ranging from 25 to 100%. Myeloid hyperplasia was

described in more than half of the patients, with myeloid:erytroid

ratios of 7:1 or greater, particularly in patients with concurrent MDS.

The percentage of bone marrow blasts was less than 5% (11).

Skin involvement is the most frequently encountered

manifestation and can be highly heterogeneous. Two of our

patients exhibited skin involvement with erythema, and the other

with Sweet syndrome. Skin manifestations can include Sweet

syndrome, vasculitic features, erythematous papules, urticaria,

periorbital edema, pathergy, Sweet syndrome-like nodules, and

more (7, 12, 13). Chondritis occurs in 36–60% of patients and

provides an important clinical clue to a diagnosis of VEXAS

syndrome. This typically presents with erythema, swelling, and

pain of the cartilaginous portion of the ear and nose (7, 12, 13).

In our cases, two patients exhibited ocular involvement,

including uveitis, periorbital edema, and conjunctival edema.

Ocular involvement occurs in up to 40.5% of cases, most

commonly presenting as episcleritis (12.1%), uveitis (9.5%),

scleritis (8.6%), orbital mass (3.4%), and blepharitis. Orbital and

periorbital inflammation may also occur (14).
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One patient in our series presented with pulmonary

involvement, including bronchial hyperreactivity, respiratory

insufficiency, and pleural effusion. Pulmonary involvement is very

common (about half of the patients), with pulmonary infiltrates and

pleural effusion being the most frequent manifestations (12).

Another patient experienced venous thrombosis. Episodes of

venous and arterial thrombosis have been reported in

approximately one-third of patients, with 60% occurring within

the first two years of symptom onset (7, 15). The prevalence of

venous thromboembolism (VTE) is reported to be between 10%

and 56% of cases (15).

Therapeutic management of VEXAS syndrome remains a

significant challenge due to its complex clinical course and the lack

of established treatment guidelines. To date, treatments have included

glucocorticoids, hypomethylating agents, conventional disease-

modifying antirheumatic drugs, biological agents targeting IL-1 and

IL-6, and Janus kinase (JAK) inhibitors. Allogenic hematopoietic stem

cell transplantation (HSCT) and future gene-editing therapies are

potential therapies worth investigating (1, 12, 16–20). The cases

reported here demonstrate the use of a combination of

corticosteroids, immunosuppressants, and hypomethylating agents

in managing the diverse symptoms of VEXAS syndrome, as these

represent the most accessible therapeutic options in Latin America.

Glucocorticoids are commonly used as a first-line treatment due to

their ability to rapidly control systemic inflammation and alleviate

symptoms. However, their long-term use is limited by significant

adverse effects, including infections, cardiovascular complications, and

steroid dependence, as evidenced by recurrent disease flares upon

tapering.Notably, the administration of azacitidine, a hypomethylating

agent, appeared to provide clinical benefit in patients with concurrent

MDS, leading to improved hematologic parameters and reduced

transfusion dependency (21–23). Azacitidine not only improves

hematologic parameters but also exhibits anti-inflammatory effects.

While it has a favorable safety profile, its efficacy may vary among

patients, and some may experience hematologic toxicities (2).

However, the persistence of corticosteroid-dependent symptoms in

some patients highlights the need for novel therapeutic approaches

that address the underlying pathophysiology of VEXAS syndrome

rather than merely managing symptoms. Further research into the

efficacy of targeted therapies, such as JAK inhibitors and IL-1 and IL-6

antagonists, may offer new avenues for treating this complex

syndrome (1, 16–20). Targeted biologics, such as IL-6 inhibitors

(e.g., tocilizumab) and IL-1 inhibitors (e.g., anakinra and

canakinumab), provide targeted suppression of cytokine-driven

inflammation. IL-6 inhibitors have demonstrated clinical

improvement and a reduction in steroid dependency, though their

impact on hematologic abnormalities, such as cytopenias, remains

limited. On the other hand, IL-1 inhibitors show varying responses,

often limited by injection site reactions or incomplete symptom

resolution (2). JAK inhibitors, including ruxolitinib, have emerged

as a promising class of therapies by modulating inflammatory

pathways. They offer symptom relief and reduce steroid dependency

in many cases. However, their efficacy in addressing hematologic

features is inconsistent, and there is a potential risk of infections and
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thrombotic events (2). Each treatment modality presents distinct

advantages and limitations. Emerging treatments, such as JAK

inhibitors and potential gene-editing approaches, represent exciting

avenues for further exploration, although their long-term efficacy and

safety profiles need to be established (2).

The cases described in this report also have significant

implications for clinical practice and research in Latin America.

The recognition of VEXAS syndrome in this region is particularly

important, given the limited data available and the potential for

underdiagnosis. There is a pressing need for educational initiatives

to raise awareness among clinicians about the clinical features and

genetic basis of VEXAS syndrome. Additionally, the establishment

of diagnostic protocols that include genetic testing for UBA1

mutations in patients with unexplained autoinflammatory

symptoms and hematologic abnormalities could facilitate earlier

diagnosis and intervention, ultimately improving patient outcomes.

In conclusion, the first documented cases of VEXAS syndrome

in Latin America contribute to the growing body of knowledge on

this rare and complex disorder. These cases underscore the

diagnostic challenges posed by VEXAS syndrome and the

importance of considering it in the differential diagnosis of

patients with refractory autoinflammatory symptoms and

unexplained hematologic abnormalities. Continued efforts to

improve diagnostic accuracy, enhance awareness, and develop

effective therapeutic strategies will be crucial in advancing our

understanding of VEXAS syndrome and improving outcomes for

affected patients.
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