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Unusual or unexpected effect of treatment

Herpes zoster is a condition in which there is reactivation of varicella zoster virus (VZV), which is usually seen
in the elderly and those with immunocompromised states. Recently, however, there have been many reports
of herpes zoster after administration of COVID-19 vaccines, although initial trials showed that these vaccines
have good safety and immunogenicity profiles. At the time of writing, about 5 billion people worldwide had re-
ceived their full course of COVID-19 vaccination. This case report describes an elderly man who developed her-
pes zoster after receiving a booster dose of the Pfizer-BioNTech (BNT162b2) vaccine, with no adverse effects
after the first and second dose.

An 82-year-old man with underlying type 2 diabetes mellitus, hypertension, dyslipidemia, and cerebrovascu-
lar disease presented with left-sided chest and upper back pain. The pain was intermittent, burning in nature,
and disturbed his sleep. A week prior to his presentation, he received a COVID-19 vaccine (BNT162b2) boost-
er dose. Examination revealed multiple vesicles along his anterior and posterior T3 dermatome. He was diag-
nosed with herpes zoster and treated with a course of oral acyclovir. Upon review 7 days later, he had recov-
ered well, with resolution of his vesicles and pain.

COVID-19 vaccination remains an important measure to prevent transmission of infection and to reduce the
mortality and morbidity caused by it. However, healthcare practitioners should be aware of the possible as-
sociation between COVID-19 vaccination and herpes zoster. Appropriate explanation and safety advice on the
possible adverse events following COVID-19 vaccination, including herpes zoster infection, should be given to
patients. This will facilitate early recognition and treatment of this condition.

BNT162 Vaccine ¢ COVID-19 ¢ COVID-19 Vaccine Booster Shot ¢ Herpes Zoster
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Background

Herpes zoster is caused by varicella zoster virus (VZV), which is
an alpha-herpes virus. Initially, this virus causes varicella (chick-
en pox), which is a common childhood illness. Following a peri-
od of latency, the virus may then reactivate and cause herpes
zoster among the elderly and those with immunocompromised
states. Recently, however, there have been many reports of
herpes zoster occurring after administration of COVID-19 vac-
cines [1-4]. A study conducted in Hong Kong found that the
incidence of herpes zoster-related hospitalization following
COVID-19 vaccination was 7.9 events per 1 million doses for
the BNT162b2 vaccine and 7.1 events per 1 million doses for
the CoronaVac® vaccine [5]. The presentation of herpes zoster
following COVID-19 vaccination varies from asymptomatic ve-
sicular lesions and mild symptoms of pruritus and pain [2] to
life-threatening conditions involving the ophthalmic and ner-
vous systems [5]. The occurrence of herpes zoster has been
reported for almost all types of COVID-19 vaccines including
the mRNA vaccines (BNT162b2 and mRNA-1273) [2,4,6], the
adenovirus-based vaccine (AZD1222) [7,8], and the inactivated
virus-based vaccines (CoronaVac® and BBV-152) [5,9]. These
reports documented that herpes zoster occurrences after the
first or second dose of COVID-19 vaccine [2,5,7-9]. To the best
of our knowledge, there are no published cases of herpes zos-
ter following a booster dose of a COVID-19 vaccine. This case
report describes an elderly man who developed herpes zos-
ter after receiving his booster dose of the BNT162b2 vaccine.

Case Report

An 82-year-old Chinese man with a background of type 2 dia-
betes mellitus, hypertension, dyslipidemia, and a cerebrovas-
cular accident in October 2021 presented to our primary care
clinic with left-sided chest and upper back pain of 1-week
duration. His regular medications consisted of metformin ex-
tended-release 1 g nocte, gliclazide modified-release 30 mg
once daily, amlodipine 5 mg once daily, atorvastatin 10 mg
nocte, and aspirin 100 mg once daily. The pain was intermit-
tent, burning in nature, rated as 7 out of 10 in severity, and
disturbed his sleep. He did not have fever, cough, or shortness
of breath, nor did he have palpitations, diaphoresis, or reduce
effort tolerance. The pain did not get worse on physical exer-
tion. He did not recall doing any heavy lifting or experiencing
any trauma to the area preceding the onset of the pain. As
he thought the pain was caused by muscle spasms, he only
took paracetamol 1 g when he needed to, which slightly re-
duced the pain to 5 out of 10 in severity. As the pain did not
resolve after 1 week, he decided to seek medical care. The only
significant recent event was receiving his BNT162b2 vaccine
booster dose 1 week before this pain started. He received his
first and second doses of the same vaccine on 21 May 2021
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and 11 June 2021, respectively. He had no recent direct con-
tact with anyone with active shingles prior to development of
his symptoms. He had no history of herpes zoster in the past
and did not know if he had varicella zoster during childhood.
He was not on any immunotherapy and had no risk factors for
human immunodeficiency virus (HIV) infection.

On examination, he looked well and was not tachypneic. His
temperature was 36.8°C, blood pressure was 125/66 mmHg,
pulse rate was 70 beats per minute, and oxygen saturation
was 98% on room air. Upon inspection of his chest wall, there
were crops of erythematous vesicular lesions within the left
T3 dermatome affecting the anterior and posterior regions
(Figures 1, 2). These rashes were only detected during clini-
cal examination and the patient did not notice them before
this. There was no rash seen elsewhere on his body. On aus-
cultation, there were normal first and second heart sounds.
Vesicular breath sounds were heard equally on both lung fields.

He was diagnosed with herpes zoster affecting the left T3 re-
gion. No investigations were ordered as the diagnosis was
made clinically. The latest blood investigation (taken a week
prior to his booster vaccine for monitoring of his chronic med-
ical conditions) showed that his HbA1c level was 7.3% (tar-
get level: <7.0%). Acyclovir 800 mg 5 times daily for 10 days
and gabapentin 300 mg daily were prescribed for his condi-
tion and for pain relief, respectively. He presented for follow-
up after 7 days. His pain score had decreased to 2 out of 10
and the vesicles had dried up (Figures 3, 4).

Discussion

We presented an interesting case of herpes zoster following
a booster dose of the BNT162b2 vaccine. The potential limi-
tation in our approach to this case is that a confirmatory test
was not performed for the diagnosis of herpes zoster. However,
the dermatomal rash distribution was classic for herpes zos-
ter, so we did not pursue any further investigation.

The pathogenesis of herpes zoster starts following the prima-
ry infection of varicella (chicken pox), when the VZV becomes
dormant in the neurons of the cranial nerve, dorsal root, and
autonomic ganglia [10]. The reactivation of VZV after a period
of latency causes herpes zoster and it usually appears when
the immune system fails to contain the latent VZV replica-
tion [11]. There are multiple factors that can trigger reactiva-
tion of the virus. In particular, viral reactivation is more com-
mon in older people due to decreased cell-mediated immunity,
a phenomenon known as immunosenescence [12]. Other trig-
gering factors include immunosuppression conditions such as
HIV or acquired immunodeficiency syndrome (AIDS) and malig-
nancies, physical trauma, psychological stress, and underlying
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Figure 1. Vesicles on the left chest wall along the T3 dermatome
during initial presentation.

Figure 3. Healed lesions on the left chest wall along the T3
dermatome during follow-up.
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Figure 2. Vesicles on the left upper back along the T3
dermatome during initial presentation.

Figure 4. Healed lesions on the left upper back along the T3
dermatome during follow-up.
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comorbidities such as chronic obstructive pulmonary disease
and chronic renal failure [13].

At the time of writing, about 5 billion people worldwide had
been fully vaccinated against the COVID-19 virus [14]. Full vac-
cination status refers to when a person has completed the pri-
mary series for a particular vaccine. For a 2-dose vaccine, a per-
son is said to be fully vaccinated 2 to 4 weeks after receiving
the second dose of the vaccine [15]. The vaccines that are cur-
rently available on the market have an established safety pro-
file. However, a variety of mild to moderate adverse effects are
experienced by some individuals receiving the vaccines [16].
Based on the initial clinical trials, there were no document-
ed cases of herpes zoster from mRNA-based vaccines [17,18].
However, there are an increasing number of herpes zoster cas-
es reported worldwide following COVID-19 vaccinations, espe-
cially those associated with mRNA-based vaccines.

According to the European EudraVigilance database, 15 887
cases of herpes zoster infection after BNT162b2 vaccination
had been documented, accounting for 1.5% of total reported
events following this vaccine [19]. On the other hand, there
were 1257 reports of herpes zoster infection (0.5% of total
reported events) following BNT162b2 vaccination according
to the United States’ Vaccine Adverse Event Report System
(VAERS) [20]. Several published case reports also suggested
a link between the BNT162b2 vaccine and herpes zoster in-
fection [2,4,21].

A nationwide cross-sectional study conducted in Spain found
that there was a greater number of herpes zoster cases fol-
lowing administration of mRNA vaccines (BNT162b2 and
mRNA-1273) as compared to the the adenovirus-based vac-
cine (AZD1222) [7]. Of these 2 mRNA vaccines, BNT162b2 was
found to be more strongly associated with herpes zoster than
was mRNA-1273 [7,22]. Furthermore, a study in Hong Kong
found that there were more events of herpes zoster-related
hospitalization following the BNT162b2 vaccine as compared
to the CoronaVac® vaccine [5].

Interestingly, our patient only developed herpes zoster infec-
tion following his booster dose but did not have any adverse
effects from his first 2 BNT162b2 vaccine doses. Findings from
the literature showed various patterns of onset for herpes zos-
ter infection. A systematic review [8], including a case report in
Spain and Israel, found that most of these infections occurred
after receiving the first dose as compared to the second dose
of COVID-19 vaccines [4,21]. On the other hand, a case report
from Las Vegas, USA found similar numbers of herpes zoster
cases after both the first and second doses of the BNT162b2
vaccine [2]. However, at the time of writing, there were no pub-
lished cases of herpes zoster occurring after a booster dose of
this COVID-19 vaccine.
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A study on the safety and immunogenicity of the BNT162b2
vaccine found that there was a transient decrease in lympho-
cyte count following either the first or the second dose of the
vaccine [23]. This reduction resolved 1 week after the vaccina-
tion [23]. The lymphopenia might be caused by an increase in
the level of type 1 interferon, as hypothesize by Sahin et al [24].
This may also be due to the observation that mRNA vaccines
can boost cytokines such as type 1 interferons via Toll-like re-
ceptor signalling [25]. Therefore, it is feasible that varicella
zoster virus (VZV) reactivation occurs following immunization
due to a brief phase of lymphopenia. In addition, the mRNA-
based COVID-19 vaccines could potentially trigger herpes zos-
ter infections, as these vaccines stimulate Toll-like receptor
signalling, a pathway involved in the latency and reactivation
of varicella zoster virus [25,26]. On the contrary, theoretically,
vaccines trigger a CD8+ T cell response, which boosts the im-
mune system. An increase in the response of CD4+ T cells and
CD8+ T cells was observed after 2 doses of the BNT162b2 vac-
cine [24]. The possible explanation for this paradoxical phe-
nomenon is that VZV-specific CD8+ cells are unable to main-
tain the VZV latent state following the massive shift of naive
CD8+ cells during vaccination [7].

The occurrence of herpes zoster 7 days after receiving BNT162b2
vaccine, as in our case, supports the likelihood of a relation-
ship between the infection and this vaccine. Studies have doc-
umented the onset of herpes zoster infection to be within 7 to
11 days [1,6,27]. Our case is consistent with a systematic re-
view of the literature on 54 patients [28], as well as a review
of 35 cases [22] of VZV reactivation after COVID-19 vaccina-
tion that were recorded in an international dermatology reg-
istry. In these 2 reviews, the median time to onset was 7 days.

Most cases of VZV reactivation following administration of
the BNT162b2 vaccine occurred among those with immuno-
compromised conditions, including advanced age and autoim-
mune disease, and in those on immunosuppressants [11,21]
and those with comorbidities such as hypertension and dys-
lipidemia [2,11]. Our patient also had multiple medical comor-
bidities. Rodriguez et al, however, reported that 5 individuals
without any comorbidities developed herpes zoster after re-
ceiving the BNT162b2 vaccine [4]. Two other case reports also
described herpes zoster infection after COVID-19 vaccination in
individuals with no comorbidities [1,3]. A national study con-
ducted in Israel found that irrespective of underlying comor-
bidities, there was an increased risk in herpes zoster infec-
tion of 15.8 events per 100 000 people for those receiving the
BNT162b2 vaccine compared to non-vaccinated people [29].

Herpes zoster can affect any part of the body. The distribu-
tion of the herpes zoster in our patient was at the left T3 der-
matome. A systematic review of case reports on VZV reactiva-
tion following COVID-19 vaccination found that the mammary
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region was the most commonly affected anatomical site [8].
Our patient’s presentation was consistent with this.

Herpes zoster infection following COVID-19 vaccination can also
mimic hypersensitivity reactions. It is important to differenti-
ate these 2, as their management differ. A meta-analysis re-
ported that COVID-19 vaccines can cause hypersensitivity reac-
tions ranging from mild allergic reaction to more severe forms
of anaphylaxis reaction [30]. The symptoms vary from pruritus
and urticarial rash to more severe symptoms of wheezing and
shortness of breath [30]. These reported hypersensitivity reac-
tions were seen after the first and second doses of COVID-19
vaccines [30]. The time interval between vaccine administration
and the occurrence of the symptoms was from few minutes to
a few days [30]. A case report from Brazil found that COVID-19
vaccines led other medical substituents to cause a hypersensi-
tivity reaction [31]. That case report described several patients
who had developed hypersensitivity reactions in the form of
edema and induration around the application sites of their hyal-
uronic acid dermal fillers, after their COVID-19 vaccination [31].

In summary, COVID-19 vaccination is one of the important mea-
sures to prevent the transmission of the infection as well as to
reduce the mortality and morbidity caused by it. Since there
is increasing evidence suggesting a link between COVID-19
vaccinations, particularly the BNT162b2 vaccine, and herpes
zoster, certain steps can be considered prior to vaccination to
decrease the chances of developing it. Prophylactic antivirals
had been proposed as an option prior to vaccination in those
at high risk of VZV reactivation [8]. Another recommendation
is to advise vaccination against shingles (zoster vaccine) prior
to COVID-19 vaccination for those who are immunocompro-
mised. This is in line with the Centers for Disease Control and
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Prevention of the United States (CDC)’s recommendation for
routine vaccination against herpes zoster for people age 19
years and above with immunocompromised states [32]. In ad-
dition, health care providers should be vigilant for symptoms
or signs suggestive of VZV infection after COVID-19 vaccina-
tion. Appropriate explanation and safety advice on the possi-
ble adverse events following COVID-19 vaccination, including
herpes zoster infection, should be given to patients.

Conclusions

This case adds to the body of literature suggesting a link be-
tween COVID-19 vaccination, in particular the BNT162b2 vac-
cine, and herpes zoster infection. However, this must not
deter the continuous effort for widespread COVID-19 vacci-
nation, as the benefits of vaccination still outweigh the pos-
sible adverse effects. Instead, healthcare practitioners should
be aware of this possible adverse effect to guide early recog-
nition and treatment.
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