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Abstract: Livedoid vasculopathy (LV) is a chronic prothrombotic disease of cutaneous micro-

circulation resulting in cutaneous ischemia and infarction. As a rare disease, LV has an estimated 

incidence of ten cases per million. Not only correct diagnosis but also effective treatments are 

very difficult for patients with LV. Due to the lack of large-scale studies in this rare disease, LV 

poses a great challenge to the doctors, and existing treatment has always been an individual 

attempt with off-label application. The main goals in the treatment of patients with LV are to 

avoid the repeated occurrence of active cutaneous lesions and prevent painful ulceration and 

irreversible scarring. The current report describes the cases of three Chinese patients with LV 

receiving rivaroxaban treatment, an oral direct inhibitor of factor Xa inhibitor, and observes the 

treatment effect of rivaroxaban during the follow-up. As an injection-free alternative to low-

molecular-weight heparin (LMWP) and monitoring-free alternative to warfarin, rivaroxaban 

improves the quality of life and enhances the compliance of patients. All patients consider 

rivaroxaban as more tolerable than previous drugs and, therefore, continue the application of 

rivaroxaban, effectively improving the treatment effect of drugs and successfully avoiding the 

repeated occurrence of active cutaneous lesions. Treatment application of rivaroxaban in Chinese 

patients with LV successfully avoids the recurrence of active cutaneous lesions and prevents the 

progressive ulceration and scarring.
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Introduction
Livedoid vasculopathy (LV) is a chronic prothrombotic disease of cutaneous microcir-

culation resulting in cutaneous ischemia and infarction. As a rare disease, LV has an 

estimated incidence of ten cases per million.1 LV mostly appears in late adolescence 

up to the age of 30 years, and patients with LV have an average age of 45 years.2 LV 

shows a distinct female preference and affects three times as many females as males.1 

Not only correct diagnosis but also effective treatments are very difficult for patients 

with LV.3 Due to the lack of large-scale studies in this rare disease, LV poses a great 

challenge to the doctors, and existing treatment has always been an individual attempt 

with off-label application. The main goals in the treatment of patients with LV are to 

avoid the repeated occurrence of active cutaneous lesions and prevent painful ulceration 

and irreversible scarring. As an important result of recent data, LV has been defined as 

a coagulation disease and systemic anti-coagulant drugs, especially the rivaroxaban, 

have been shown to be effective as a treatment for patients with LV.4 As the first multi-

center study, rivaroxaban for livedoid vasculopathy (RILIVA) trial has been published 

by Weishaupt et al5 and suggested that rivaroxaban is a suitable treatment option for 
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patients with LV. The current report describes the cases of 

three  Chinese patients with LV receiving the treatment of 

 rivaroxaban and observes the treatment effect of rivaroxaban 

during the follow-up. Written informed consents were pro-

vided by the three patients to have the case details and any 

accompanying images published.

Case presentation
Case 1
Female patient, 38 years old, visited our hospital on Novem-

ber 17, 2014. She complained of repeated skin eruptions 

with sting and tenderness in both lower limbs for 4 months. 

Red skin eruptions did not fade under pressure, first having 

the appearance of tip, then gradually expanding and deeply 

bursting and finally coalescing and leaving the shrinkage and 

pigmentation, with high skin temperature (Figure 1A and C). 

She had no special medical history.

No abnormality was found by cardiopulmonary physi-

cal examination, and the electrocardiogram and chest X-ray 

were normal. There were no obvious edema and abnormal 

reflection in either lower limbs. Laboratory analyses revealed 

elevated levels of erythrocyte sedimentation rate (ESR, 

24 mm/h), carbohydrate antigen 125 (CA125, 48.75 U/mL), 

and CA724 (19.97 U/mL), normal levels of C-reactive pro-

tein (CRP), homocysteine, alanine aminotransferase (ALT) 

and creatinine, and negative antinuclear antibody, antineu-

trophil cytoplasm antibody, rheumatoid factor, tuberculosis 

antibody, autoantibody, and anticardiolipin antibody. Skin 

biopsy revealed neutrophils, lymphocytes, or plasmacytes in 

a few small vessel walls (Figure 2A). Meanwhile, not only 

no thrombus was seen in the vessel lumen, but no fibrinoid 

necrosis was noted in the vessel wall as well (Figure 2B).

She used the glucocorticoid, immunosuppressant, and 

other externally used drugs, and skin eruptions appeared 

repeatedly. After being admitted to our hospital, glucocorticoid 

was gradually decreased and then finally ceased, immunosup-

pressant was ceased, and rivaroxaban 10 mg/d was regularly 

taken once a day. There were no new skin eruptions in either 

lower limbs. Skin eruptions disappeared after 3 months and 

had not recurred after 23 months (Figure 1B and D).

Case 2
Female patient, 30 years old, visited our hospital on July 9, 

2015. She complained of repeated skin eruptions with ulcer-

ations and nodules for 4 years. Red skin eruptions first had the 

appearance of tip and then gradually expanded. For these skin 

eruptions, it was easy to burst but difficult to coalesce. There 

was obvious swelling with tenderness and high skin tempera-

ture around the skin eruptions. Scarring and pigmentation 

were formed due to the repeated appearance of skin eruptions 

(Figure 3A and C). She had medical history of chickenpox 

appearing at the same time of skin eruptions, 4 years ago.

Laboratory analyses showed normal levels of blood 

platelet count, ESR, CRP, ALT, and creatinine and negative 

autoantibody and tuberculosis antibody. Skin biopsy showed 

A B

C D

Figure 1 Case 1: before the treatment of rivaroxaban (A and C) and after the 
treatment of rivaroxaban (B and D).

A B

Figure 2 Case 1: skin biopsy before treatment – neutrophils, lymphocytes, or 
plasmacytes in a few small vessel walls (A) and no thrombus in vessel lumen and no 
fibrinoid necrosis in vessel wall (B).

A B

C D

Figure 3 Case 2: before the treatment of rivaroxaban (A and C) and after the 
treatment of rivaroxaban (B and D).
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vascular proliferation in the dermis. There were neutrophils 

and lymphocytes around cutaneous appendages.

The patient used prednisone acetate, thalidomide, colchi-

cine, and hydroxychloroquine. Due to the lack of treatment 

effect, prednisone acetate was ceased, and other drugs were 

not regularly used. After being admitted to our hospital, 

rivaroxaban was taken for 6 months, and skin eruptions had 

not recurred after 18 months (Figure 3B and D).

Case 3
Female patient, 39 years old, visited our hospital on October 

9, 2013. She complained of repeated skin eruptions in both 

lower limbs for 2 years. Ulcerations and nodules appeared 

with effusion and scarring after skin eruptions burst. Skin 

eruptions were dark red with sting, tenderness, and high skin 

temperature (Figure 4A). She had medical history of urticaria 

and tuberculosis.

Swelling and pain were not seen, and movement was not 

restricted in lower limbs and all joints. Laboratory analyses 

showed elevated levels of white blood cell count (11.88×109/L), 

blood platelet count (353×109/L), ESR (32 mm/h), CRP 

(0.4 mg/dL), CA125 (65.24 U/mL), and CA724 (13.13 U/

mL) and normal levels of hemoglobin, ALT, creatinine, immu-

noglobulin, and complement. Skin biopsy showed chronic 

inflammation of cutaneous tissue. There were eosinophils in 

the superficial layer of dermis, inflammatory cells in vessel 

walls, and fibrinoid necrosis in a few vessel walls (Figure 5).

She used methylprednisolone, levofloxacin, and indometh-

acin, and skin eruptions recurred after ceasing methylprednis-

olone. Immunosuppressant, immunoglobulin, II recombinant 

human α receptor antibody fusion protein of tumor necrosis 

factor (rhRPTN), and adalimumab were also added to treat the 

skin eruptions. However, due to the  recurrence of tuberculosis, 

methylprednisolone and immunosuppressant were ceased, and 

rivaroxaban was regularly taken for 3 months. Skin eruptions 

had not recurred after 23 months (Figure 4B).

Discussion
The pathogenesis of LV is cutaneous ischemia and infarc-

tion caused by the occlusion of capillary microcirculation.6 

Although there are LV-like changes in autoimmune and 

neoplastic diseases, they develop as secondary lesions.7,8 Peri-

vascular inflammatory infiltration is secondary to the inflam-

mation in an advanced stage and less prominent compared 

with coagulation function.9 LV is almost exclusively located 

on both lower limbs, particularly the surrounding region of 

ankle and dorsal aspect of feet. Characteristic appearances of 

LV include one or more of triad livedo racemosa, ulceration, 

and atrophie blanche. Disturbed perfusion of cutaneous 

microcirculation leads to livedo racemosa, and the latter 

appears in a precursor stage to ulceration. The localized 

sensation of pain rather than fatigue appears in this stage and 

is of great importance as an early warning of continuously 

cutaneous ischemia and infarction with ulceration and scar-

ring. Due to an inadequate blood supply to the cutaneous 

layers, ulceration develops as the result of cutaneous ischemia 

in the acute stage of LV.3 Atrophie blanche is an irreversible 

scarring representing the remnants of cutaneous infarction 

at the end of the restructuring process and accompanying 

postinflammatory pigmentation can be partially reabsorbed 

in the further stage.

The main goals in the treatment of patients with LV are 

to avoid the repeated occurrence of active cutaneous lesions 

and prevent the progressive ulceration. Effective treatment 

of LV is difficult, and limited options of drugs are available. 

In light of the coagulation disease, systemic anticoagula-

tion drugs, such as low-molecular-weight heparin (LMWH) 

and warfarin, have been reported as treatment options.10 As 

has been the experience of European doctors, the treatment 

effect can be satisfactorily achieved for most patients with 

the application of LMWH.11,12 Based on previous literature, 

warfarin is also deemed as an option with the regular moni-

toring of international normalized ratio.13 However, LV is a 
Figure 4 Case 3: before the treatment of rivaroxaban (A) and after the treatment 
of rivaroxaban (B).

A B

Figure 5 Case 3: skin biopsy before treatment shows eosinophils in the superficial 
layer of dermis, inflammatory cells in vessel walls, and fibrinoid necrosis in a few 
vessel walls.
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chronic disease, and patients with LV complain about daily 

injections of LMWH and repeated monitoring of international 

normalized ratio. Meanwhile, the application of a fibrinolytic 

drug has strict indications due to severe risk of massive 

hemorrhages.14 Although experimental observation has also 

reported the benefit of immunoglobulin in patients with LV, 

it inevitably results in economic burden on patients with LV.15

Recent data have suggested that rivaroxaban, an oral 

direct inhibitor of factor Xa inhibitor, has the potential to 

alleviate the intractable pain and cutaneous ischemia and 

prevent the occurrence of ulceration and scarring in patients 

with LV.16 As the first multicenter study, RILIVA trial has been 

published by Weishaupt et al5 and has suggested that rivar-

oxaban is a suitable treatment option for patients with LV. As 

an injection-free alternative to LMWH and monitoring-free 

alternative to warfarin, rivaroxaban improves the quality of 

life and enhances the compliance of patients.17 All patients 

consider rivaroxaban as more tolerable than previous drugs 

and, therefore, they continue the application of rivaroxaban, 

effectively improving the treatment effect of the drug and 

successfully avoiding the repeated occurrence of active 

cutaneous lesions.

Conclusion
The current report presented three Chinese cases with LV 

receiving rivaroxaban treatment and confirmed the treat-

ment benefit of rivaroxaban in patients with LV during the 

follow-up. Treatment application of rivaroxaban in Chinese 

patients with LV successfully avoids the recurrence of active 

cutaneous lesions and prevents the progressive ulceration 

and scarring.
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