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Disseminated varicella-zoster virus infections
following messenger RNAebased
COVID-19 vaccination
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INTRODUCTION
The novel messenger RNA (mRNA)ebased

COVID-19 vaccines protect individuals from SARS-
CoV-2 infection and severe forms of the disease.1

Clinical trials data and observational evidence have
reported diverse cutaneous responses to these vac-
cines, including local injection site erythema, urti-
caria, and morbilliform eruptions.2 Delayed
localized hypersensitive reactions have also been
reported; however, these do not preclude subse-
quent vaccination, emphasizing that serious cuta-
neous reactions to the vaccines are rare.3 We report 2
cases of de novo disseminated varicella-zoster virus
(VZV) infection, without expansion from a preced-
ing dermatomal presentation, after receiving an
mRNA-based COVID-19 vaccine in patients who
were not actively on immunosuppression.

CASE REPORTS
Case 1

A 58-year-old man with a history of acute myeloid
leukemia off immunosuppression for 12 months and
in clinical remission following umbilical cord blood
stem cell transplantation 20 months ago presented
with a new-onset diffuse eruption. Thirty-one days
prior, he received the first dose of the BNT162b2
(Pfizer-BioNTech) COVID-19 vaccine without cuta-
neous or systemic side effects. Twenty-one days
later, he received the second dose, which was
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followed by 24 hours of fatigue and chills. On day
3 after vaccination, diarrhea and a painful wide-
spread skin eruption developed in him for 24 hours.
No previous dermatomal eruption was noted; he
denied other systemic or respiratory symptoms.

The skin examination demonstrated discrete round
erosions and intact vesicles and pustules on erythem-
atous bases over the scalp, neck, trunk, genitalia,
and extremities (Fig 1, A). Notably, the patient
completed recombinant zoster vaccination (Shingrix,
GlaxoSmithKline) 8 months ago. An intact vesicle of
the left arm was biopsied (Fig 1, B). The patient was
started on oral valacyclovir 1000 mg 3 times daily.
Laboratory evaluation revealed mild leukocytosis
(12.14 K/�L, lymphocyte-predominant), positive find-
ings of polymerase chain reaction for VZV DNA from
blood, and elevated VZV immunoglobulin M and IgG
antibody titers. Dermatopathology demonstrated
extensive epidermal ulceration and a florid, mixed
dermal inflammatory infiltrate (Fig 2, A and B);
findings of immunohistochemistry for VZV were pos-
itive (Fig 2, C ). His eruption completely resolved
2 weeks after the initiation of oral valacyclovir.
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Fig 1. A, Diffuse vesicles and erosions on erythematous bases spread over the neck, shoulders,
chest, and lower extremities of the patient in case 1. B, Two vesicles on erythematous bases on
the right arm of the patient in case 1. C, Diffuse thin pink and erythematous papules and
vesicles on the lateral aspect of the left arm of the patient in case 2. D, Scattered erythematous
vesicles on the right elbow and forearm of the patient in case 2.
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Case 2
A 70-year-old woman with a history of giant cell

arteritis and resolved SARS-CoV-2 infection
10 months ago presented with a diffuse erythema-
tous vesicular rash. Eighteen days ago, she
completed a 20-week low-dose methylprednisolone
taper for giant cell arteritis, initiated at 10 mg daily.
Eight days prior to presentation, she received the first
dose of the mRNA-1273 (Moderna) COVID-19 vac-
cine; 5 days later, a pruritic skin eruption with
associated daily fevers developed in her.

The examination demonstrated thin erythema-
tous papules and vesicles over the forehead, trunk,
and extremities (Fig 1, C and D). No antecedent
dermatomal eruption was noted; of note, the patient
had received a live zoster vaccine (Zostavax, Merck)
10 years ago. Dermatopathology demonstrated
papillary and mid-dermal lymphocytic infiltrate
with admixed neutrophils and foci of lymphocytic
vasculitis; findings of VZV immunohistochemistry
were negative; however, findings of polymerase
chain reaction from a sampled vesicle were positive
for VZV DNA. The patient was initiated on oral
valacyclovir 1000mg 3 times daily; the following day,
she was admitted to the hospital for intravenous
acyclovir (10 mg/kg, every 8 hours for 5 days). One
week after hospital discharge, she had a near-
complete resolution of her infection with diffuse
postinflammatory hyperpigmentation. One week
after completing valacyclovir and 4 weeks after her
first dose, she received the second vaccine dose
without complications.

DISCUSSION
Although dermatome-limited VZV reactivation

has been reported as a rare SARS-CoV-2



Fig 2. Case 1: dermatopathology images. A and B, Hematoxylin-eosin staining of intact vesicle
of the upper portion of the arm at the papillary (A) and reticular (B) dermal levels of the patient
in case 1. Both sections demonstrate extensive epidermal ulceration with overlying impetigi-
nized scale crust and mixed dermal florid inflammatory infiltrate. C, Immunohistochemical
staining with alkaline phosphatase (red ) of the intact epidermis away from the ulcerated area is
positive for the varicella-zoster virus in case 1. (A and B, Hematoxylin-eosin stain; C,
immunohistochemical stain.)
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vaccineeassociated adverse event, disseminated
VZV infections following SARS-CoV-2 vaccination
have yet to be reported. An observational study of 2
large rheumatology departments identified only 6
cases of nondisseminated VZVreactivation following
BNT162b2 vaccination.4 A study of the American
Academy of Dermatology registry of postvaccination
cutaneous reactions reported 10 VZV infections,
none specified as disseminated.2 To date, at least
52 cases of SARS-CoV-2 mRNA vaccineeassociated
VZV reactivation have been reported.5 As of August
11, 2021, the US Centers for Disease Control and
Prevention Vaccine Adverse Event Reporting System
included only 11 cases of ‘‘disseminated varicella
zoster virus infection’’ or ‘‘herpes zoster, cutaneous
disseminated,’’ emphasizing the rarity of this adverse
event.6

The relationship between the mRNA-based
COVID-19 vaccines and dormant VZV is unknown.
VZV reactivation has been documented following
influenza, hepatitis A, and rabies vaccination, as well
as after live herpes zoster vaccination.7,8 With the
exception of stabilizing salts and buffer solutions, the
ingredients in the novel mRNA-based COVID-19
vaccines are largely distinct from those in the
aforementioned vaccines, given the use of novel
lipid vehicles for mRNA delivery. A consistent
ingredient-related mechanism is thus unlikely. This
phenomenon is hypothesized to be attributed to
vaccine-induced immune system attenuation toward
humoral immunity, reducing the suppression of
dormant viruses by VZV-specific CD81 T cells in
sensory ganglia.5,7

These 2 cases are distinct from previously re-
ported cases of dermatomal herpes zoster following
SARS-CoV-2 mRNAebased vaccination, given de
novo disseminated disease. Risk factors for dissem-
inated VZV include stem cell transplantation and
systemic immunosuppressive/immunomodulatory
medications9; although both patients had immuno-
modulating conditions, neither was receiving immu-
nosuppressants when vaccinated. Both patients
received adulthood VZV vaccination, yet presented
with nondermatomal, acutely disseminated VZV.
Patients reported thus far with post-SARS-CoV-2
vaccine VZV reactivation have been highly hetero-
geneous in terms of sex, childhood VZV infection,
and adult VZV vaccination.5 Considering immuno-
suppression, a single reported patient was taking
ruxolitinib—a Janus kinase 1/2 inhibitor—for poly-
cythemia vera, which may have contributed to VZV
reactivation.10

These cases were managed with appropriate
antiviral therapy; in case 2, valacyclovir between
vaccine doses may have been protective against a
similar reaction following the second dose. Thus, it is
our opinion that disseminated VZV reactivation
should not be a contradiction to completing the
mRNA-based SARS-CoV-2 vaccine regimens.

A high index of suspicion for disseminated VZV
infection should be maintained for diffuse pustular/
vesicular eruptions followingmRNA-based COVID-19
vaccination. Given the limited number of our reported
cases and evolving understanding of SARS-CoV-2
vaccineeassociated adverse events, we acknowledge
that the disseminated nature of these VZVreactivation
cases could be coincidental; however, we emphasize
that these patient cases stand in contrast to SARS-CoV-
2 vaccineeassociated dermatomal VZV reactivation
cases reported thus far. Further research is needed to
approximate the incidence of this vaccine-associated
adverse event, as well as to determine whether
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antiviral prophylaxis may be warranted in especially
vulnerable populations.
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