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Case report

Livedo reticularis following
administration of ChAdOx1 nCoV-

19 vaccine (AZD1222): a report of
two cases

The cutaneous appearance of transient or persistent livedo reticularis is characterized by vio-
laceous, mottled, ring-shaped interconnecting lesions that form a reticular or net-like pattern.
It can occur physiologically in response to cold exposure, such as in cutis marmorata, but can
also be induced by pathological conditions such as vascular obliterans or venodilation. We
report two cases of livedo reticularis that occurred on the lower limbs of two patients post
ChAdOx1 nCoV-19 vaccination. As the patients had no other likely causes of livedo reticularis,
the reticular skin lesions were suspected to occur in association with the ChAdOx1 nCoV-19
vaccination. Livedo reticularis is an uncommon adverse reaction, with few cases being re-
ported post ChAdOx1 nCoV-19 vaccination.
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The cutaneous appearance of transient or persistent livedo reticularis (LR) is charac-
terized by violaceous, mottled, ring-shaped interconnecting lesions that form a reticu-
lar or net-like pattern [1,2]. Although LR commonly presents as a physiological re-
sponse to cold exposure, it can be associated with various pathologies or underlying
systemic diseases, including antiphospholipid syndrome, cryoglobulinemia, throm-
bosis, embolism, calciphylaxis, hyperoxaluria, and vasculitis [1]. Some medications,
such as amantadine, gemcitabine, and minocycline, are also known to potentially
cause LR [1]. According to a recent study, LR-like reactions account for 3.5% of skin
manifestations that present during coronavirus disease 2019 (COVID-19) infection [3].
However, there are few reports of LR manifestations following COVID-19 vaccination
[4,5]. In this paper, we report two rare cases of LR-like reactions following vaccination
with ChAdOx1 nCoV-19 in patients without any other suspicious causes or underlying
systemic diseases related to LR.

Case 1

A 61-year-old Asian woman presented with slightly purpuric maculopatches with a
reticular pattern on her legs (Fig. 1A-C). Nine days prior to her visit to Inje University
Sanggye Paik Hospital, she was vaccinated with her first dose of ChAdOx1 nCoV-19;
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Fig. 1. Slightly purpuric maculopatches with a reticular pattern on
both legs that appeared the day following ChAdOx1 nCoV-19 vaccina-
tion. (A) Right thigh. (B) Left thigh. (C) Close-up of the reticular rash
on the right thigh.

the reticulated purpuric maculopatches presented on her
lower extremities the day after inoculation. The skin lesions
were asymptomatic and persistent without alleviation, until
her presentation to our hospital. Her only underlying disease
was dyslipidemia, for which she took oral medication. She
denied any other history of medication or cold exposure, and
she had no family history of note. Several laboratory tests
were conducted, including a complete blood count (CBC)
with differential count, liver function tests (LFT), blood urea
nitrogen (BUN), creatinine (Cr), estimated glomerular filtra-
tion rate (e-GFR), C-reactive protein (CRP), prothrombin
time (PT), international normalized ratio (INR), activated
partial thromboplastin time (aPTT), D-dimer, cryoglobulin,
rheumatoid factor, complement component 3 & 4, antinucle-
ar antibody, and antineutrophil cytoplasmic antibody. How-
ever, no abnormalities were found in any of these tests. The
skin rash improved after a 2-week administration of oral anti-
histamines (bepotastine salicylate and loratadine) in combi-
nation with the application of methylprednisolone aceponate
lotion twice a day.

The patient provided written informed consent for the
publication of clinical details and images.

Case 2

A 62-year-old Asian woman visited Inje University Sanggye
Paik Hospital with dark violaceous reticular patches on her
legs (Fig. 2A, B). She had the first dose of ChAdOx1 nCoV-19
vaccination 10 days prior to her visit to our hospital. The skin
rash with violaceous net-like patches was observed nine days
after her vaccination—the day before her presentation to our
hospital. The skin rash was asymptomatic. She had previous-
ly been diagnosed with osteoporosis, but she did not take any
medication for it. Her family history was unremarkable, and
she denied any history of cold exposure. Laboratory tests—
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Fig. 2. (A) Dark violaceous reticular patches on both legs that oc-
curred nine days post ChAdOx1 nCoV-19 vaccination. (B) Close-up of
the net-like skin rash on the left thigh.

CBC with differential count, LFT, BUN, Cr, e-GFR, CRP, PT,
INR, aPTT, and D-dimer—revealed no significant abnormal
findings except for an elevated D-dimer level of 1.26 pg/mL
(reference value, <0.55 pg/mL). The D-dimer test was re-
peated the day after the first laboratory tests, and the level
had decreased to 0.36 pg/mL, which is within the normal
range. Antihistamines (bepotastine besilate and fexofenadine
hydrochloride) were administrated orally for 2 weeks, and
her reticular skin rash almost disappeared.

The patient provided written informed consent for the
publication of clinical details and images.

Discussion

Superficial venous plexuses are distributed in a reticular pat-
tern of anastomoses, surrounding the periphery of multiple
circular zones where arterial supply is predominant [1,2].
Therefore, any condition increasing the visibility of superfi-
cial venous plexuses can induce an LR appearance [1,6]. The
principal mechanisms that increase the visibility of superfi-
cial venous plexus are as follows: (1) diminished cutaneous
perfusion and/or (2) venodilation [1,2,6]. The former (1) aris-
es from arterial thrombosis or embolism, venous thrombosis,
increased blood viscosity, or vasospasm induced by cold
temperatures or autonomic input. Reduced perfusion within
the venous plexus results in deoxygenation of hemoglobin,
leading to violaceous coloration that is more visible [1,2,6].
The latter (2), venodilation, also makes the venous plexuses
more visually prominent and can be provoked by autonomic
dysfunction, venodilators, or local hypoxia [1,2,6]. In our pa-
tients, histories of both cold exposure and administration of
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venodilators were absent. Furthermore, they had no underly-
ing systemic diseases that may have interfered with blood
flow. ChAdOx1 nCoV-19 vaccination was the only notable
event that happened closely before the onset of LR in our pa-
tients; therefore, we suspected that the LR might have oc-
curred after inoculation with the ChAdOx1 nCoV-19 vaccine.

However, till date, the relationship between LR and
ChAdOx1 nCoV-19 has not been completely deciphered. In
the cases presented, we hypothesized that three mechanisms
may result in LR after ChAdOx1 nCoV-19 vaccination: throm-
bosis [1,2,7,8], vasculitis [1,2,9], and autonomic dysfunction
[1,2,10]. First, thrombotic conditions, which may be elicited
by ChAdOx1 nCoV-19, are thought to potentially interfere
with blood flow and lead to LR. Ramessur et al. [8] reported a
case of cutaneous thrombosis following ChAdOx1 nCoV-19
vaccination. Another reported case of “ChAdOx1 nCoV-19
vaccine-induced immune thrombotic thrombocytopenia”
accompanying LR lesions also supports our first hypothesis
[7]. Second, vasculitis, which is a known underlying cause of
LR [1,2], may be provoked by ChAdOx1 nCoV-19. Cavalli et
al. [9] suggested that ChAdOx1 nCoV-19 can induce an ab-
normal immune response that can affect endothelial cells or
the coagulation cascade, resulting in cutaneous vasculitis.
Lastly, ChAdOx1 nCoV-19 may potentially cause autonomic
dysfunction [10], which can trigger LR by inducing abnormal
vasospasm or venodilation [1,2]. This is supported by a report
of autonomic dysfunction appearing after ChAdOx1 nCoV-19
vaccination [10]. The patient in the aforementioned case pre-
sented with intermittent mottling in the hands, feet, and pe-
nis, although the skin lesions were not entirely consistent
with the appearance of LR [10].

Our patients had no significant laboratory evidence imply-
ing a thrombotic condition, with the exception of a slightly
elevated D-dimer level in one patient, which normalized the
following day. Nevertheless, we could not exclude cutaneous
thrombosis as the cause of LR as there has been a recent
study demonstrating biopsy-proven cutaneous thrombosis
following ChAdOx1 nCoV-19 vaccination, in the absence of
significant laboratory findings supporting a thrombotic con-
dition [8]. Taking into consideration a previous report of vas-
culitis which clinically presented as LR [11], we speculated
that vasculitis could be a plausible cause of LR in our patients.
Autonomic dysfunction was ruled out as a cause of LR in
these patients due to the absence of autonomic symptoms
such as palpitation, dizziness, and paresthesia.

Based on our literature review, LR associated with the COV-
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ID-19 vaccine seems rare [4,5]. Bérezné et al. [4] reported a
case of LR that appeared after ChAdOx1 nCoV-19 injection,
and Mintz et al. [12] reported another case of LR after the third
dose of messenger RNA-1273 SARS-CoV-2 vaccine. One case
of pernio-like manifestations on both hands with intermittent
appearance of an LR-like rash on the legs and another case of
livedo racemosa on both thighs were also reported to have oc-
curred after injection of the BNT162b2 messenger RNA COV-
ID-19 vaccine [5,13]. Livedo racemosa is a pathological variant
of LR, characterized by irregular and broken networks of a skin
rash that is usually more widespread than LR [2,14].

LR should be differentiated from other cutaneous disorders
showing reticular eruptions, including erythema ab igne, re-
ticulated erythematous mucinosis (REM), and erythema in-
fectiosum [2]. First, erythema ab igne is induced by heat ex-
posure, and in our case, our patients had never been exposed
to heat [2]. Second, REM, typically appearing near the mid-
line of the back or chest, is histologically characterized by
prominent dermal mucin deposition with perivascular lym-
phocytic infiltration [15]. Our patients’ skin lesions were lo-
cated on the lower extremities where REM is less likely to oc-
cur. Lastly, erythema infectiosum, a kind of viral exanthems,
may also be accompanied by reticular eruptions [2]. Howev-
er, our patients had no clinical symptoms of infection, such
as fever or chills. Moreover, the normal CRP levels and ab-
sence of leukocytosis in our patients encouraged us to focus
more on non-infectious causes.

Generally, no medical treatment is needed for primary LR,
but cold avoidance, episodic leg elevation, and compression
stockings may be beneficial in some cases [1,2,14]. However,
in the case of LR with underlying systemic diseases, manage-
ment of these related disorders should be executed appropri-
ately [1,14]. Although we recommended observation without
therapeutic intervention, our anxious patients strongly want-
ed to be prescribed medication for LR. In order to meet their
strong demands and to reassure them, we prescribed antihis-
tamines (for both of them) and topical corticosteroid (for one
of them). Both of them showed clinical alleviation when they
were followed-up 2 weeks later.

In conclusion, we report two rare cases of LR following
ChAdOx1 nCoV-19 vaccination. This report broadens the da-
tabase of cutaneous adverse reactions to ChAdOx1 nCoV-19.
In addition, this report may help physicians bear in mind that
the cutaneous adverse reactions of ChAdOx1 nCoV-19 can
manifest as various patterns. Further research would be nec-
essary to elucidate the detailed relationship between LR and
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