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Background: Livedoid vasculopathy (LV) is a rare thrombotic vasculopathy characterized by ischemic lesions and painful skin
ulcerations of the lower limbs. This report describes a male patient who presented with a novel co-presentation of LV, premature
canities, and early-onset cataracts (EOC), a triad of symptoms not previously described in the context of vimentin (VIM) variants.
Case Presentation: A 37-year-old male with an 8-year history of histopathologically confirmed LV also presented with premature
canities and EOC. His mother had similar manifestations, including LV, premature canities, and EOC, suggesting a possible genetic
etiology. Whole-exome sequencing revealed a heterozygous variant in the VM gene (chr10:17277378) in the patient, while his mother was
also heterozygous, and the father was wild-type. After 3 months of tofacitinib therapy, the patient’s skin ulcers significantly improved.
Conclusion: This case report highlights the first described co-presentation of a VM variant with the triad of LV, premature canities,
and EOC. The observed clinical improvement with tofacitinib is a preliminary finding that warrants further investigation as a potential
therapeutic option for LV in this unique clinical context.
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Introduction
Livedoid vasculopathy (LV) is a chronic, ulcerative dermatosis characterized by a relapsing-remitting clinical course. It
predominantly affects the distal lower extremities, including the ankles and dorsal feet.' A rare disorder with an estimated
annual incidence of 1 per 100,000, LV demonstrates a marked female predominance (3:1 female-to-male ratio),” with peak
incidence occurring between 15 and 50 years of age and a mean age at presentation of approximately 32 years.’
Histopathology reveals endothelial cell proliferation and segmental hyalinization, fibrin thrombi within dermal vessels,
and minimal leukocytoclastic vasculitis, indicative of a hypercoagulable state.* While secondary LV may associate with
autoimmune disorders (eg., lupus anticoagulant) or hypercoagulable conditions, approximately 50% of cases remain
idiopathic, suggesting unidentified genetic drivers.

Recent research has identified the Vimentin (VIM) gene as a potential locus for a novel genetic syndrome.” This study
presents a case report of a 37-year-old male patient diagnosed with LV, premature canities, and early-onset cataracts.

Case Presentation

A 37-year-old male patient presented to Longhua Hospital Shanghai University of Traditional Chinese Medicine in
December 2024 with a chief complaint of recurrent skin ulcers on both lower limbs persisting for over 8 years.
Throughout this 8-year period, the patient experienced recurrent bilateral lower extremity cutaneous ulcers, which
were accompanied by significant pain. The ulcers consistently healed with residual ivory-white atrophy and scarring.
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The patient’s mother reportedly developed the same triad of conditions (recurrent lower limb ulcers, premature canities,
and cataracts) in her twenties, suggesting the possibility of an underlying inherited disorder (Figure 1).

Upon presentation, the patient exhibited multiple painful ulcerations localized to the distal lower legs, ankles, and
dorsal aspects of the feet. These lesions were surrounded by petechiae, ecchymoses, and a characteristic reticulated
hyperpigmentation, and were notably covered by black eschar. The patient reported severe pain, with a Visual Analog
Scale (VAS) score of 8 out of 10, which significantly impaired ambulation. Comprehensive investigations were
performed, revealing a negative autoimmune serology panel (including ANA, ENA, RF, CCP, and ANCA). Infectious
workup showed no evidence of relevant infections, such as tuberculosis or fungal pathogens, and lower extremity
vascular ultrasound identified no significant abnormalities.

A skin biopsy performed in 2016 revealed histopathological features consistent with LV, including perivascular
lymphocytic infiltration, fibrinoid necrosis, and occasional thrombus formation. The patient had received long-term
treatment with prednisone combined with either hydroxychloroquine or mycophenolate mofetil for the skin ulcers,
without significant clinical improvement. He also had a history of premature canities and cataracts, which began in his
early 20s (Figure 2). To elucidate the underlying genetic mechanism, trio-based whole-exome sequencing (WES) was
performed on the proband and both parents (the patient has no full siblings). The results revealed that the proband
harbored a heterozygous variant in the VIM gene, specifically located at chr10:17277378 (Exon 7/10 of VIM), which is
annotated as NM_003380.5: ¢.1219G>A (p.Glu407Lys) according to the standard human gene variation nomenclature.
Segregation analysis confirmed: The mother is a heterozygous carrier of the same variant (Figure 3). The father carries
the wild-type allele.

Figure | A mother with white hair and bilateral leg vasculitis.

Figure 2 The patient with premature canities hair and bilateral leg vasculitis (skin ulceration).
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Figure 3 Sequencing chromatogram of the VIM gene variant (c.1219G>A) in the proband and his parents.

Based on these findings, we speculate that the patient’s triad of manifestations may be associated with the VIM gene
variant. The patient was initiated on treatment with tofacitinib, a Janus kinase (JAK) inhibitor, at a dose of 5 mg twice
daily per os (bid, per os). Tofacitinib was selected for its ability to modulate inflammatory responses and ameliorate
microvascular inflammation, with prior reports of efficacy in managing livedo racemosa (a feature associated with
livedoid vasculopathy). Following 3 months of therapy, significant clinical improvement in the cutaneous ulcers was
observed, characterized by complete re-epithelialization of the ulcerated areas. Pain severity was markedly reduced, with
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Figure 4 The patient’s post-treatment healing of the skin ulcer.

a VAS score decreasing to 2 out of 10 (from a baseline of 8). No new ulcerations developed during the treatment period
(Figure 4). Additionally, serial ophthalmic assessments demonstrated no detectable progression of the patient’s cataracts.
The patient continued to receive tofacitinib at a dose of 5 mg twice daily (bid) as of January 2026, with a total treatment
duration of 14 months (from December 2024 to January 2026); the treatment demonstrated good long-term sustainability,
with no recurrence of skin lesions and well-maintained therapeutic response during the follow-up period. However, no
hair repigmentation was observed.

Discussion

This case report has characterized a novel familial triad of LV, premature canities, and EOC, and reported that VIM gene
variants may be the genetic factor for this disease. The successful therapeutic application of the JAK inhibitor tofacitinib,
resulting in significant ulcer resolution and pain reduction in the proband. These observations have clinical significance
by suggesting a potential targeted therapeutic approach.

LV is a rare, chronic vascular occlusive skin disease characterized by reticular purpura, painful ulcers, and white
atrophy. The patient’s ulcers were located on the distal part of the calf, ankle, and dorsum of the foot, which is consistent
with the typical clinical features of LV.® Vimentin mutations have been associated not only with dominant congenital
cataracts but also with multisystem progeroid syndromes characterized by premature aging. Missense mutations in the
VIM gene have been identified in patients with dominant pulverulent congenital cataracts, caused by the disruption of the
vimentin cytoskeleton in lens fiber cells.*’” Furthermore, a de novo heterozygous missense variant (p.Leu387Pro) has
been reported in association with a rare syndrome featuring premature aging, frontonasal dysostosis, abnormal fat
distribution, and peripheral nervous system involvement.® This case reveals a significantly broader phenotypic impact.
We report a novel association linking a heterozygous VIM variant (c.1219G>A, p.Glu407Lys) to a unique triad: LV,
premature canities, and early-onset cataract. This finding extends beyond the previously recognized associations of VIM
variants with cataract and urothelial tumors,’ as no prior reports have connected VIM to LV or premature canities. The
co-segregation of this triad in the proband and his mother strongly suggests the identified VIM variant serves as the
shared genetic basis for all three manifestations. Mechanistically, vimentin — the intermediate filament protein encoded
by VIM — is a critical cytoskeletal component essential for cellular integrity, migration, and signaling in diverse cell
types.'®!" The identified VIM variant likely exerts pleiotropic effects across multiple tissues through compromised
vimentin function. In endothelial cells, vimentin destabilization predisposes to fibrinoid degeneration, thrombosis, and
microvascular inflammation—aligning with the LV pathology observed histopathologically.'* Concurrently, aberrant
vimentin disrupts lens cytoskeletal architecture, directly explaining the bilateral cataracts.'® Furthermore, impaired
vimentin function may dysregulate melanocyte differentiation or pigment transfer, underlying the familial premature
canities. Thus, this single variant concurrently drives pathological changes in vascular, lenticular, and melanocytic
tissues, culminating in the distinctive clinical triad."*
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Tofacitinib is a selective JAK-STAT pathway inhibitor that primarily inhibits the activity of JAK1 and JAK3, thereby
blocking the signaling of various cytokines. Although tofacitinib has been associated with an increased risk of venous

13:16 jts beneficial effects in

thromboembolism, particularly at higher doses and in patients with pre-existing risk factors,
this genetically defined LV case likely involve suppression of microvascular inflammation. Impaired vimentin function
compromises endothelial stability, potentially sensitizing the microvasculature to inflammatory stimuli. Tofacitinib
counters this by potently inhibiting JAK-STAT-dependent T cell activation and proliferation.'” This reduces T-cell
recruitment and effector functions within vessel walls, mitigating the localized inflammatory response evident in the
patient’s biopsy and alleviating pain. Additionally, vascular destabilization from VIM dysfunction may create a pro-
angiogenic milieu. Tofacitinib directly targets this process by suppressing the production of key vascular endothelial
growth factors (VEGF, TNC, GLS) and their downstream JAK-STAT signaling.'®'? Furthermore, as demonstrated in
arthritis models, tofacitinib exerts direct anti-angiogenic effects,'® likely preventing the aberrant neovascularization
associated with chronic ulceration in LV. Therefore, it should be clarified that, despite the known thrombotic risk—a
consideration particularly relevant in a condition characterized by livedoid vasculopathy—the therapeutic benefits
outweighed the risks in this case, leading to the resolution of dermatologic manifestations without the occurrence of
ischemic-thrombotic ulceration.

Future studies should prioritize expanding pedigrees and screening for V/IM variants in unrelated patients to validate
genotype-phenotype correlations. Additionally, in vitro/vivo models (eg. CRISPR-edited cells or transgenic animals)
should be used to confirm the variant’s functional impact on vascular, lens, and melanocyte biology. Further research
should also explore alternative therapeutic agents like other JAK inhibitors through placebo-controlled trials to establish
treatment efficacy. These efforts will clarify whether VIM defects constitute a distinct syndrome or part of a broader
pathogenic network.

A 37-year-old male with LV, premature canities, and cataracts was found to have a heterozygous VIM gene variant,
which was also present in his mother. This variant may be potentially associated with the co-occurrence of these
symptoms by affecting vascular structure, lens, and pigment metabolism. Following treatment with tofacitinib, the
patient’s skin ulcers showed significant improvement, suggesting that this agent is a possible therapeutic option for LV.

Data Sharing Statement
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