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Abstract: Urticarial vasculitis is characterized by persistent urticarial lesions lasting over 24 h. Urticarial vasculitis is often triggered by
medications, infections, and autoimmune disorders. However, vaccinations against viral and bacterial pathogens have recently been
documented to induce urticarial vasculitis. We describe the case of a 67-year-old woman who was presented with an extensive erythematous
and purpuric rash without systemic symptoms 3 days after an influenza vaccination. She was diagnosed with normocomplementemic
urticarial vasculitis based on clinical findings, normal complement levels, and histopathological findings of leukocytoclastic vasculitis. After
receiving oral histamines, she showed complete resolution 3 months after receiving the influenza vaccination. Although vaccination-
associated vasculitis is common, urticarial vasculitis following vaccinations is rare. We reviewed 13 cases of urticarial vasculitis following
a wide range of vaccines, including those against Bacillus Calmette—Guérin, serogroup B meningococcus, influenza, and coronavirus
disease. We conducted a comprehensive review of various aspects, including age, sex, past medical history, type of vaccination, number of
vaccinations, onset time, cutaneous symptoms, place of eruption, systemic symptoms, laboratory disorders, treatment period, and treatment
of urticarial vasculitis. Two patients developed hypocomplementemic urticarial vasculitis after vaccination, and both experienced systemic
symptoms such as arthralgia and fever. In this review, no significant differences were found in the data, which may be attributed to the small
number of cases. The mechanisms underlying the induction of urticarial vasculitis by vaccines remain unknown; however, in addition to
immune complex deposition and complement activation due to vaccine components, molecular mimicry may trigger urticarial vasculitis by
producing vaccine-derived pathogenic antigen antibodies. This case study emphasizes the need for heightened awareness and further
investigation of urticarial vasculitis as a rare adverse effect of vaccination.
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Introduction

Urticarial vasculitis (UV) is distinguished by urticarial lesions that persist for more than 24 hours." Histopathological
examination of UV reveals leukocytoclastic vasculitis, which is characterized by disruption of vascular walls, extravasation
of erythrocytes, and perivascular infiltration of neutrophils and lymphocytes.' Diagnosis of UV is commonly based on the
presence of wheal formation and histological evidence of leukocytoclastic vasculitis." Unlike typical urticaria, UV often
presents with distinctive skin manifestations, such as purpura or rashes, that regress with pigmentation.' UV can be triggered
by medications, cancer, autoimmune or auto-inflammatory diseases, or infections." Recently, vaccinations against viral or
bacterial pathogens have also been found to induce UV.> "' Cases of UV after vaccination against Bacillus Calmette—Guérin
(BCG), serogroup B meningococcal, influenza, and coronavirus disease 2019 (COVID-19) have been reported.> "> Many
cases of vasculitis induced by vaccinations, such as those against influenza or COVID-19, have been reported, but cases of UV
following viral vaccinations are limited.'*'> Herein, we report the second case of UV after influenza vaccination* and review

13 reported cases of UV attributed to vaccinations against viral or bacterial infections.”
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Case Report

A 67-year-old Japanese woman with no significant medical history or regular medication intake developed long-lasting edematous
erythema and a purpuric rash 3 days after receiving the influenza vaccination. The eruptions gradually worsened and spread to her
entire body; she was subsequently referred to our department. Physical examination revealed a variety of rash manifestations across
the trunk and extremities, including wheals, edematous erythema, purpura, and livedo reticularis (Figure 1a—c). However, other
systemic symptoms indicative of systemic vasculitis or autoimmune disease, such as fever or arthralgia, were not observed.
Laboratory examination revealed a slightly elevated C-reactive protein level (0.66 mg/dL), elevated D-dimer level (9.82 pg/mL),
mildly elevated antinuclear antibody level (titer of 40), and elevated anticardiolipin antibody (aCL) level (19.8 U/mL). Eosinophil
counts and immunoglobulin (Ig)E, C3, C4, myeloperoxidase-anti-neutrophil cytoplasmic antibody, proteinase 3-anti-neutrophil
cytoplasmic antibody, and double-stranded deoxyribonucleic acid antibody levels were within the reference ranges.
Histopathological examination of the edematous erythema revealed capillary dilation and perivascular cellular infiltration of the
upper dermis (Figure 1d). Additionally, perivascular neutrophil and eosinophil infiltration, vessel wall destruction, and fibrin
deposition in the upper dermis were observed in a high-power view (Figure 1¢). Direct immunofluorescence revealed no immune
cell deposition. Contrast-enhanced computed tomography revealed no clinical symptoms, organ dysfunction, or thrombotic
symptoms. Therefore, systemic vasculitis and antiphospholipid syndrome were not suspected. The combination of long-lasting
urticaria-like eruptions, normal complement levels, absence of systemic symptoms, and histopathological findings of urticaria and
leukocytoclastic vasculitis led to a diagnosis of normocomplementemic UV (NUV). In light of the report by Hughes et al* and
because our patient had no significant medical history and denied any medication use or infectious incidents in the preceding 6
months, we speculated that the influenza vaccination had triggered UV. Based on the first report of UV after influenza vaccination,”
treatment was initiated with oral bilastine (20 mg/day) without oral prednisone. The cutaneous conditions fluctuated over a span of 3
months but ultimately resolved despite no treatment with oral prednisone. In due course, the aCL level almost normalized. No
recurrence was noted over a 2-year observation period following the avoidance of influenza vaccination.

Literature Review

The onset of UV due to vaccination against viral or bacterial pathogens is a rare occurrence.” " To our knowledge, one case of
BCG vaccination-associated UV, one case of serogroup B meningococcal vaccination-associated UV, one case of influenza
vaccination-associated UV,* and nine cases of COVID-19 vaccination-associated UV>"'® have been documented thus far
(Table 1). Hughes et al reported that a 21-year-old woman with no relevant medical history developed UV 6 days after influenza
vaccination.” To our knowledge, this is the second reported case of influenza vaccination-induced UV.

Figure | Clinical and histopathological features. (a—c) Physical examination revealed wheals, edematous erythema, purpura, and livedo reticularis. (d) Histopathological
examination of the edematous erythema showing capillary dilation and perivascular cellular infiltration. (HE staining, x40) (e) Histopathological examination of the edematous
erythema showing perivascular neutrophil and eosinophil infiltration, nuclear dust, vessel wall destruction, and fibrin deposition in the upper dermis (HE staining, x400).
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Table |

I3 Cases of Vaccination-Associated Urticarial Vasculitis

Case Age | Sex Past Type of Number of | Onset Cutaneous Place of Systemic Laboratory data Treatment Treatment for
medical vaccination vaccination | time symptoms eruptions | symptoms period urticarial vasculitis
history

Misely L, 21 Male None Bacillus First 30 days Urticarial Upper Fever and Hyperleukocytosis and lowered C4 level 24 weeks None

etal? Calmette- after eruption limbs polyarthralgia

Guérin vaccination

Velasco- 6 Female | None Serogroup First 7 days Annular and Lower None None 2 weeks Antihistamines

Tamariz B meningococcal after arciform limbs

V, et a vaccination | urticarial

wheals
Hughes 21 Female | None Influenza Unknown 6 days Urticarial Trunk None None 2 weeks Antihistamines
R, et al* after plaques
vaccination

Ono H, 68 Male Diabetes COVID-19 Third 4 days Edematous Trunk and Fever and Hyperleukocytosis and elevated I week Oral prednisone and

etal® mellitus, and after erythema extremities | polyarthralgia C-reactive protein antihistamines
hyperlipidemia vaccination

Baraldi 78 Female | None COVID-19 First 7 days Urticarial rash Extremities [ None None 4 weeks Oral prednisone

C, et al® after

vaccination

Nazzaro 27 Female | None COVID-19 First 10 days Erythematous Trunk and None None 8 weeks Oral prednisone and

G, et al’ after wheals extremities antihistamines

vaccination

Dash S, 27 Male None COVID-19 Second | day after | Urticarial Trunk and None Elevated C-reactive protein level | week Oral indomethacin and

etal® vaccination | plaques extremities antihistamines

Daldoul 73 Male Chronic COVID-19 Second 2 days Purpuric and Trunk and None Hyperleukocytosis and elevated | week None

M, et al’ urticaria after reticulated extremities C-reactive protein level

vaccination plaques

LarsonV, | 35 Female | None COVID-19 First | day after | Erythematous Trunk and None Unknown Unknown Oral prednisone,

etal'® vaccination | and extremities dapsone, and

edematous antihistamines
plaques

Tihy H, 73 Male None COVID-19 Second 21 days Papules and Trunk None Unknown Unknown Unknown

etal' after urticarial

vaccination | plaques

Holmes 86 Female | None COVID-19 Second 5 days Purpuric rash Face, trunk | None None 2 weeks Oral prednisone and

GA, after and antihistamines

etal'? vaccination extremities

Imamura 6l Male None COVID-19 First 14 days Purpura and Extremities | Fever, Pancytopenia, increase in ferritin and More than Steroid pulse with

N, et al'? after urticaria-like polyarthralgia, C-reactive protein level, and decrease in 40 weeks tapered oral prednisone,

vaccination rash and swollen CHS50, C3, and C4 levels and oral cyclosporine
lymph nodes

Our case | 67 Female | None Influenza More than 3 days Purpura and Trunk and None Elevated C-reactive protein, D-dimer, and 12 weeks Antihistamines

five times after urticaria-like extremities anticardiolipin antibody level
vaccination | rash

aro(q

|e 32 ewipy


https://www.dovepress.com
https://www.dovepress.com

Mima et al Dove

Among the 13 patients examined,” '? six (46%) were men and seven (54%) were women. The age range was 686
years, with an average age of 49.5 years and a median of 61 years. Six (46%) were over 60 years and four (31%) were in
their twenties, highlighting notable occurrences in both older and young adults; 11 (85%) had no relevant medical history,
one (7.7%) had chronic urticaria, and one (7.7%) had diabetes mellitus and hyperlipidemia. Six (46%) patients developed
UV after the first vaccination, with five among them developing UV more than 1 week after vaccination. Contrarily, six
(46%) developed UV after two or more vaccinations, with five of them developing UV within 5 days. The average UV
onset time in patients after the first vaccination was 11.5 + 9 days, while the average time after the second or later
vaccination dose was 6 £ 6.8 days. However, a statistically significant difference was not observed between the two
groups (P = 0.308) (Figure 2a). A purpuric rash was prominently observed in four patients (31%).

While most patients presented with urticaria-like or purpuric eruptions on the trunk and extremities, in some patients,
the rashes appeared only on the lower limbs, only on the upper limbs, or on the face. Ten (77%) patients had no systemic
symptoms, whereas three (23%) had fever and arthralgia. Eleven (85%) patients had normal complement levels, while
two (15%) had lowered complement levels. Two patients with hypocomplementemic UV (HUV) experienced systemic
symptoms such as arthralgia and fever and were treated for more than 6 months; one of them developed hemophagocytic
lymphohistiocytosis (HLH) during the course of HUV treatment and required steroid pulse therapy with tapered oral
prednisone and cyclosporine.

The condition of 11 patients with NUV improved within 2 weeks to 3 months. The average treatment period for HUV
was 32 £ 11.3 weeks, while that for NUV was 3.78 = 3.77 weeks. However, the difference between the two groups was
not statistically significant (P= 0.168) (Figure 2b). Moreover, the average treatment period of NUV after the first
vaccination was 4.67 + 3.06 weeks, while that of NUV after the second or third vaccination was 1.25 + 0.50 weeks.
However, the difference between the two groups was not statistically significant (p = 0.190) (Figure 2¢). In our patients,
the treatment period for NUV might have been longer because oral prednisone was not initiated.

The average of treatment period

(P=0.168)

— (®)

f treatment period

(p=0.190)

5
. (UV: urticarial vasculitis. NUV: Normocomplementemic urticarial
) (©) vasculitis, HUV: Hypocomplementemic urticarial vasculitis )

Figure 2 Graph data features (a) Graph of the data regarding onset time of urticarial vasculitis following the first vaccination versus that following second or later
vaccination, showing no statistical difference between the two groups. (b) Graph of the data regarding treatment periods of normocomplementemic urticarial vasculitis
versus hypocomplementemic urticarial vasculitis, showing no statistical difference between the two groups. (c) Graph of the data regarding treatment periods of
normocomplementemic urticarial vasculitis following the first vaccination versus that following the second/third vaccination, showing no statistical difference between
the two groups.

826 hetps: International Medical Case Reports Journal 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Mima et al

Among the patients with NUV, two (15%) showed improvements without any treatment, four (31%) showed
improvements primarily with antihistamines without oral prednisone, and six (46%) required oral prednisone. Other
treatments included oral administration of indomethacin or dapsone.

Discussion
UV is classified into idiopathic cases with no known cause and secondary cases that occur due to triggers such as
autoimmune diseases, medications, infections, or malignancies.1

Both UV and systemic lupus erythematosus (SLE) are believed to primarily involve inflammation and tissue damage
due to immune complex deposition associated with complement activation, including Clq activation. Consequently,
reports suggest that UV can coexist with autoimmune diseases such as SLE and Sjogren’s syndrome.'® Additionally,
drugs, such as diltiazem, cimetidine, antibiotics, interferon, NSAIDs, and potassium iodide, have been implicated in
approximately 10% of UV cases.'” Viral infections, such as hepatitis C and COVID-19, also trigger UV by activating the
complement system.'®'? Furthermore, the onset of UV sometimes precedes the development of malignancies, and it may
appear as an initial symptom of malignancy.”® Cases where UV improved after surgical removal of malignancy have been
reported, suggesting a potential link between UV and malignancies.”' Malignancy-associated UV tends to be resistant to
various treatments, including oral corticosteroid therapy.*

Recently, vaccinations against viral or bacterial pathogens have also been found to induce UV.>"'? For example, both
influenza and COVID-19 vaccinations can cause a wide variety of vasculitis, including UV.'***> Maronese et al reported that
between 2021, when COVID-19 vaccination was introduced, and 2022, a total of 63 cases of vasculitis following COVID-19
vaccination were documented.”” This included 42 cutaneous leukocytoclastic vasculitis, 12 IgA vasculitis, 4 lymphocytic
vasculitis, 4 UV, and 2 anti-neutrophil cytoplasmic antibody-associated vasculitis cases.** In contrast, during the 40 years from
1966 to 2016, only 65 cases of vasculitis were reported following influenza vaccination.'® Comparing the two virus
vaccinations, it appears that COVID-19 vaccination is more likely to induce vasculitis than influenza vaccination.'**?

The exact mechanism underlying the development of UV following vaccination remains unclear." The development of
vasculitis following vaccinations may be related to immune complex deposition and subsequent complement activation.”**
Vaccine components that share structural similarities with host proteins could trigger an inflammatory response, leading to the
activation of autoreactive B/T cells and antibody formation, which in turn results in the deposition of immune complexes in
cutaneous blood vessels and complement activation, ultimately causing vasculitis.>***

Recently, molecular mimicry has also been proposed as a factor. Segal et al considered that molecular mimicry might
be the factor that induces post-vaccination autoimmune phenomena.”” This theory suggests that the notable similarities
between the pathogenic elements of vaccines and specific human proteins lead to immune cross-reactivity.'* As a result,
the immune system response to vaccine-derived pathogenic antigens can inadvertently target analogous human proteins,
ultimately leading to the onset of various autoimmune conditions.””> UV is considered a consequence of a type III
hypersensitivity reaction, in which antigen—antibody complexes are deposited in the vascular lumina, triggering comple-
ment activation and neutrophil infiltration." Therefore, in the present case, considering the elevated aCL levels, molecular
mimicry might have produced vaccine-derived pathogenic antigen antibodies, leading to the development of UV,
manifested by vascular destruction and inflammatory cellular infiltration. Differences in the degree of immune complex
deposition, complement activation, and molecular mimicry among vaccines may contribute to variations in the suscept-
ibility to vasculitis following vaccination, as seen with influenza and COVID-19 vaccines.

In this review, no significant differences were observed in the data of P-values, which may be attributed to the small
number of cases. Although cases of UV following vaccination are rare, one case was severe enough to require treatment with
steroid pulses due to HLH; thus, recognizing the potential for developing UV following vaccination is crucial. Accumulation
of further cases and research is required to investigate the clinical course and underlying mechanisms of vaccine-induced UV.

Data Sharing Statement

All statistical data are presented in Table 1, showing 13 examined cases. The P-values were calculated using the
independent two-sample #-test. Additional data concerning this article may be requested from the corresponding author
for reasonable reasons.
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