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Abstract
Background: Since the campaign of vaccination against COVID-19 was started, a wide 
variety of cutaneous adverse effects after vaccination has been documented world-
wide. Varicella zoster virus (VZV) reactivation was reportedly the most frequent cu-
taneous reaction in men after administration of mRNA COVID-19 vaccines, especially 
BNT162b2.
Aims: A patient, who had persistent skin lesions after BNT162b2 vaccination for such 
a long duration over 3 months, was investigated for VZV virus and any involvement of 
vaccine-derived spike protein.
Materials & Methods: Immunohistochemistry for detection of VZV virus and the 
spike protein encoded by mRNA COVID-19 vaccine. PCR analysis for VZV virus.
Results: The diagnosis of VZV infection was made for these lesions using PCR analy-
ses and immunohistochemistry. Strikingly, the vaccine-encoded spike protein of the 
COVID-19 virus was expressed in the vesicular keratinocytes and endothelial cells in 
the dermis.
Discussion: mRNA COVID-19 vaccination might induce persistent VZV reactivation 
through perturbing the immune system, although it remained elusive whether the 
expressed spike protein played a pathogenic role.
Conclusion: We presented a case of persistent VZV infection following mRNA 
COVID-19 vaccination and the presence of spike protein in the affected skin. Further 
vigilance of the vaccine side effect and investigation for the role of SP is warranted.
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1  |  INTRODUCTION

Global pandemic of severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2 or COVID-19), which was spread from China in 2019, 
urged development of COVID-19 vaccines. Until now, a number of 
cutaneous reactions after COVID-19 vaccination has been reported 
worldwide, including injection site reaction or so called COVID arm, 
urticarial reaction, morbilliform rash, vesicopapular lesions, pityria-
sis rosea-like lesion, purpura, vasculitis, thrombus, ulcer, and reacti-
vation of herpesviruses.1,2

Previous study revealed that the most frequent skin reactions 
were COVID arm in women (38.1%) and varicella zoster virus (VZV) 
reactivation in men (20%).2 The underlying pathomechanism for the 
mRNA COVID-19 vaccination-associated skin reactions (hereafter re-
ferred to as CVSRs) largely remains unknown. It should be noted that 
CVSRs resemble those associated with COVID-19 infection itself.1–3 
VZV reactivation frequently arises under immune-exhaustion, such 
as aging, or immunocompromised conditions caused by immunosup-
pressive drugs, HIV infection, or malignancies. Reports on VZV re-
activation associated with both COVID-19 infection and COVID-19 
vaccination suggested dysregulated cellular immunity against VZV 
to allow reactivation from latent state.2,4,5 Here, we present a case 
of persistent VZV infection after COVID-19 vaccination.

2  |  CASE PRESENTATION

A 64-year-old man, who had rheumatoid arthritis (RA) under the 
treatments with prednisolone (5 mg daily), tacrolimus (1.5 mg daily), 
and methotrexate (10 mg weekly), developed painful skin eruptions 
in both legs and hands. The eruptions started 13 days after the first 
dose of mRNA COVID-19 vaccination, BNT162b2. The lesions were 
exacerbated after the second dose of BNT162b2 vaccination, and he 
was referred to our clinic 2 days later. At the first visit, there were 
vesicopapules in the legs, necrotic nodules in the dorsum of the right 
hand and the left popliteal fossa (Figure 1A). He did not have a fever 
or any systemic symptoms. Laboratory examination revealed no re-
markable change in blood counts, liver, or renal function except for 
mild increase of d-dimer suggesting abnormal coagulation. Because 
the patient had painful vesicopapular lesions, we empirically treated 
him with valacyclovir at a dose of 1000 mg daily for 5 days under the 
diagnosis of herpes simplex; however, it was marginally effective. 
Then, we took a biopsy from the necrotic nodule in the left popliteal 
fossa. Histopathology revealed necrotic epidermis and underlying 
occlusive vasculopathy in the middle to deep dermis with inflamma-
tory infiltrates with neutrophils, leukocytoclasia, fibrin exudation, 
extravasated erythrocytes, and microthrombi (Figure  1B,C). Also, 
there were lymphocytic infiltrates into the subcutaneous fat tissue 
(Figure 1D). Histological diagnosis of necrotizing vasculitis was made. 
In 88 day of the disease onset, some of the vesicopapular lesions 
turned to be necrotic nodules (Figure 2A) and groups of vesicles on 
red macules newly developed in the both legs (Figure 2B). In addi-
tion, there was a tender, palpable, cord-like subcutaneous nodule in 

his right popliteal fossa, which we suspected to be superficial throm-
bophlebitis (Figure  2C). The vesicopapular eruption was biopsied 
and the histopathology revealed intraepidermal vesicles associated 
with giant cells and mononuclear cells infiltrating around vessels in 
the dermis (Figure 2D). Immunostaining with anti-VZV was positive 
for the degenerated keratinocytes in the vesicle, making a final diag-
nosis of VZV infection (Figure 2E). Accordingly, we confirmed VZV 
with PCR using extracted DNA from two biopsied specimens taken 
at the early and late stages of 2-month intervals, that is, necrotic 
nodules and vesicles, respectively (Figure 2F). We treated him with 
valacyclovir at a dose of 3000 mg daily for 7 days, which improved 
all of his skin lesions. Together, we diagnosed him with persistent, 
multi-dermatomal VZV as long as 3  months. Therefore, sporadic 
necrotic nodules and painful subcutaneous nodules were also diag-
nosed as VZV-related small vessel vasculitis after mRNA COVID-19 
vaccination as recently reported.6

Since we suspected the association of his lesions with mRNA 
COVID-19 vaccination, which doses were given 13 days prior to 
and 8 days after the onset of disease, any expression of the en-
coded spike protein in the lesion was investigated. Surprisingly, 
immunostaining with anti-coronavirus spike protein (SP) antibody 
revealed the SP expression in the intravesicular cells in the epider-
mis (Figure 3A,B) and endothelial cells of the inflamed vessels in the 
dermis (Figure 3A,C,D). It was not specified whether VZV infected 
keratinocytes co-expressed the SP protein since the double staining 
strategy was not performed in this study. In addition, the SP was 
also found in the endothelial cells of venules in the subcutaneous fat 
tissue underlying the herpetic vasculitis lesion (Figure S1). Note that 
the SP expression was not because of nonspecific staining of the 
antibody, since no signal was observed by the same antibody in the 
vesicular lesion in an mRNA COVID-19 vaccine-unrelated patient, 
while VZV expression was clearly detected (Figure S2).

3  | DISCUSSION

Generally, intact cellular and humoral immunity plays a major role 
in the protection against reinfection of viruses. However, recent 
study revealed that cellular but not humoral immunity was es-
sential for the protection of VZV reactivation.7 VZV reactivation 
is reportedly one of the most frequent CVSRs.2 Although the re-
lationship between VZV reactivation and mRNA COVID-19 vac-
cination remains unclear, dysregulation of the cellular immunity 
may play a pathogenic role.2,4,5,8 Further, a recent study demon-
strated a case of disseminated, multi-dermatomal VZV infection 
after vaccination.9 The present study represented a very rare case 
of persistent VZV infection exhibiting atypical clinical manifesta-
tions, including multi-dermatomal vesicles, necrotizing vasculitis 
and superficial thrombophlebitis-like lesions, which lasted as long 
as 3 months possibly associated with two doses of BNT162b2. 
COVID-19 infection-associated VZV reactivation was also described 
and included multi-dermatomal herpes zoster (HZ) and atypical HZ 
mimicking vasculitis,10,11 suggesting that the suppressive state of 
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T-cell-mediated immunity might be the shared condition induced by 
both COVID-19 infection and mRNA COVID-19 vaccine.4 Therefore, 
the SP could be the culprit for immunosuppression that allowed VZV 

reactivation and its persistence, as well as skin vasculopathy and 
thrombosis.12,13 Recent literatures revealed that mRNA COVID-19 
vaccination-associated VZV reactivation preferentially occurred in 

F I G U R E  1  Clinical manifestations and histopathology. (A) Clinical features at the first visit (the day 10 of disease onset, 2 days after the 
second dose of BNT162b2). Painful necrotic nodules and vesicopapules in the extremities. R, right: L, left. (B) Histopathology of the necrotic 
nodule on the right popliteal fossa (the day 24 of disease onset). (B) Necrotic changes in the epidermis and dermis. (H&E staining. Original 
magnification ×40). (C) Occlusive vasculopathy in the middle to deep dermis with inflammatory infiltrates of neutrophils, leukocytoclasia, 
fibrin exudation (×200). (D) Focal mononuclear cell infiltrates in the adipose tissue (×100)
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patients with autoimmune diseases, including rheumatoid arthritis 
(RA) who were treated with immunosuppressive drugs.14,15 Our pa-
tient with RA had been taken prednisolone, tacrolimus, and metho-
trexate for over a decade, which possibly contributed to prolonged 
VZV infection after mRNA vaccination. Cases with persistent VZV 
activation longer than months have been described in three litera-
tures, in which two cases were comorbid with HIV infection16,17 and 
another with severe immunocompromised condition as a result of 
chemotherapy for lymphoma, showing decrease of CD4 cell number 
down to less than 100/mm3.18 However, our patient was not immu-
nocompromised clinically despite therapies for RA before COVID-19 

vaccination, which therefore we suppose severely affected T cell 
immunity.

The detected SP in the affected skin in our patient has never 
been described before. Indeed, the vesicular keratinocytes and the 
underlying dermal endothelial cells in the vesicle lesion expressed 
the SP. In addition, the SP was also found in the endothelial cells 
in the vasculitis lesion. Although the pathogenic role of the SP in 
the lesion remained unclear, a plausible hypothesis was that the sta-
bilization of RNA by substituting methyl-pseudouridine for all the 
uridine nucleotides for BNT162b2 might result in long-time pro-
duction of the encoded SP from any cells, persistently affecting the 

F I G U R E  2  Clinical manifestations 
on the day 88 of disease onset and 
detection of VZV. (A) Necrotic nodule. 
(B) Group of vesicopapules. (C) Painful 
subcutaneous nodule (dotted circle). (D) 
Histopathology of the vesicopapule (H&E, 
×100). Rectangle area was enlarged in (E) 
immunostained with anti-VZV antibody 
(×400). (F) Detection of VZV DNA by 
PCR. 1, 2; biopsied skins of the present 
case (S.T.) taken on the day 24 and 88 of 
disease onset, respectively. 3-5; controls 
as indicated. Beta globin gene was a 
loading control

(A)

(D)

(F)

(E)

(B) (C)

 25744593, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cia2.12278, W

iley O
nline L

ibrary on [27/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    | 5YAMAMOTO et al.

microenvironment for the protective immune system including the 
skin. Weakness of our study was that the presence of SP was sug-
gested only by immunohistochemistry. Therefore, any future scru-
tiny would be necessary for the identification of SP by using other 
methods, for example, Western blotting.

In summary, we presented a case of persistent VZV infection 
following mRNA COVID-19 vaccination and the presence of SP in 
the affected skin. Further vigilance of the vaccine side effect and 
investigation for the role of SP is warranted.
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