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A B S T R A C T

Background: To prevent the invasion and transmission of SARS-CoV-2, mRNA-based vaccines, non-replicating viral
vector vaccines, and inactivated vaccines have been developed. The European Medicines Agency (EMA) autho-
rized the use of the anti-SARS-CoV-2 vaccine in January 2021, the date on which the vaccination program began
in Spain and across Europe. The aim of this study is to monitor the safety of anti-SARS-CoV-2 vaccines and report
any cases of undesirable effects that have occurred, that are not included in the health profile of mRNA-based
vaccines for commercialisation in humans. Furthermore, a brief review is given of the mechanism of action of
the anti-SARS-CoV-2 vaccine on the host's immune system in triggering the reactivation of the herpes varicella-
zoster infection.
Methods: Follow-up of patients under the care of the southern health district of Seville of the SAS (Andalusian
Health Service) during the Spanish state of alarm over the COVID-19 pandemic.
Results: Two patients, a 79-year-old man and a 56-year-old woman, are reported who, after 4 and 16 days
respectively of receiving the Pfizer-BNT162b2 vaccine against SARS-CoV-2, presented a state of reactivation of
herpes varicella-zoster virus (VZV).
Discussion: The immunosenescence of the reported patients, together with the immunomodulation generated by
administering the anti-SARS-CoV-2 vaccines, that depress certain cell subpopulations, could explain the awak-
ening of VZV latency.
1. Introduction

Since the declaration of a pandemic of the SARS-CoV2 virus, by the
World Health Organization on March 11, 2020, the international scien-
tific community has dedicated a vast amount of human and financial
resources to the achievement of a vaccine as, an instrument capable of
preventing, both the incidence of COVID-19 cases and the number of
deaths. The results have led to 4 vaccines approved by the European
Medicines Agency EMA for use in Europe, these are the vaccines of:
Moderna (mRNA-1273 vaccine), Pfizer-BioNTech (mRNA vaccine
BNT162b2), AstraZeneca (vector vaccine) and Johnson & Johnson
(vector vaccine). The Johnson& Johnson vaccine requires only one dose,
while all the others require two doses. Never in the history of humankind,
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have such rapid achievements been made, this is a true example of sci-
entific innovation and collaboration between the public and private
sectors around the world. Developing a vaccine takes between 10 and 15
years on average, but the anti-SARS-CoV-2 vaccines have been developed
in a mere a year and a half. All vaccines approved by the EMA have
passed the clinical trials and quality controls established for their use in
humans. However, like any other vaccine or drug, they are not exempt or
free from presenting undesirable or adverse effects (Walter et al., 1999;
Salmon et al., 2015). It is therefore, necessary to closely monitor these
vaccines. Hitherto, the most common undesirable effects described after
the administration of these vaccines have been: wheals and soreness at
the vaccine injection site; fever and chills; general malady with muscle
and joint fatigue; headache; digestive symptoms such as nausea,
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vomiting and/or diarrhoea (WHO 2019). However, clinical states of
thrombosis, serious anaphylaxis-type allergic reactions, other severe
adverse events, and unknown long-term effects of the vaccinations have
also been reported, which have caused a number of the population to be
reluctant to be vaccinated (Rzymski et al., 2021; Kerr et al., 2021).

Herpes viruses (Herpesviridae family) are among the microorganisms
that cause the most infections in the world population, ranking third
behind the influenza virus and rhinovirus (‘flu and common cold viruses)
(Cantan et al., 2019). Since the COVID-19 pandemic began, many articles
have pointed to an increase in the incidence of these herpes virus in-
fections compared to previous years without a pandemic (Verdoni et al.,
2020; Dursun and Temiz, 2020). These cases are probably due to a
reactivation of these viruses triggered by the invasion of SARS-CoV-2
itself and its role in depressing some branches of the host's immune
system and/or due to the psychological stress generated by the pandemic
period. The bibliography of this pandemic includes cases of herpes virus
infections before (Elsaie et al., 2020; Maldonado et al., 2021), during
(Tartari et al., 2020; Ferreira et al., 2020), and after (Brambilla et al.,
2020) suffering from the SARS-CoV-2 infection.

Chickenpox is an infectious disease that usually occurs, for the first
time, in childhood due to the herpes varicella-zoster virus (VZV). After
recovery from the infection, the virus does not disappear, but remains
quartered in the neuronal ganglia of different nerve roots as a silent
resident for life, hiding inside human neurons and other cells. From this
hiding place, the VZV can be reactivated at any time, and can affect
different dermatomes, thereby giving a state of infection with the for-
mation of very itchy and sometimes very painful erythematous vesicles
(Madavaraju et al., 2020). The causes for the reactivation of this virus
remain unknown, but there are certain risk factors that can favour them,
such as: advanced age, insomnia, heat stroke, stress, taking immuno-
suppressive drugs, and debilitating therapies (chemotherapy and radio-
therapy). Neutralising antibodies, effector CD4 and CD8 T lymphocytes
and memory T cells are responsible for humoral and cellular protection
against VZV, and all the aforementioned factors, contribute towards a
decrease in the host's defences that affects both the innate, and the
adaptive immune systems (Weinberg and Levin, 2010).

In this article, two patients are reported who developed a clinical
situation consistent with the diagnosis of herpes zoster virus infection
after having received the Pfizer anti-SARS-CoV-2 vaccine. We have
reviewed the literature, on other reported cases, of herpes virus reac-
tivation after the administration of vaccines against SARS-CoV-2, which
speculate on themechanism of action of the vaccine on the host's immune
system, in that it alters the system and favour the reactivation of VZV. It is
hoped that this article of reported cases with the literature review will
trigger studies that improve the health profile of mRNA-based vaccines.

2. Material and methods

These involve the follow-up of patients under the care of the southern
health district of Seville of the SAS (Andalusian Health Service) during
the Spanish state of alarm over the COVID-19 pandemic.

2.1. Presentation of case 1: herpes zoster infection after having received the
anti-SARS-CoV-2 vaccine

A 79-year-old man was notified by the Health Services of his
Autonomous Community (Andalusia-Spain) to receive his first dose of
the Pfizer-BNT162b2 anti-SARS-CoV-2 vaccine on April 1, 2021. Until
then, the patient had been in good health with an active life that included
gardening as a hobby. Regarding his personal medical history, he re-
ported having hypercholesterolemia, which was well controlled with
20 mg/day of sinvastatin; hyperuricemia, treated with 100 mg/day of
allopurinol; hypertension, treated with 50/12,5 mg day of losartan/hy-
drochlorothiazide. The patient also specified that a pacemaker had been
implanted two years previously to which he was very well adapted. Ac-
cording to the agreed date, the patient received his first dose of the anti-
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SARS-CoV-2 vaccine, and four days later, he went to his Health Centre for
presenting elevated erythematous lesions with vesicles on his right-hand-
side lumbar area that quickly spread to his lower back, hip, groin, and
right-hand-side front and inner thigh (Fig. 1) corresponding to L1, L2 and
L3 dermatomes. The area around these blisters was warm and tender to
the touch with slight pain. The dermatological lesions were not accom-
panied by any other noteworthy symptoms. The diagnosis was herpes
zoster infection and treatment was initiated with: 800 mg/day of acli-
clovir taken orally for one week; 50 mg of acyclovir applied topically on
the vesicles; and non-steroidal anti-inflammatory drugs to reduce pain
and inflammation. On questioning, he emphasised that he had not had a
fever before, that he was not a drug addict, that he drank no alcoholic
beverages, that to the best of his knowledge, he had not been exposed to
hepatotoxins, or immunosuppressive drugs, or chemotherapy, and that
he had not travelled. The evolution of the patient, with the administered
treatment, was good with improvement in the dermatological lesions and
general clinical state. On April 22, 2021, the patient received his second
dose of the Pfizer-BNT162b2 anti-SARS-CoV-2 vaccine without
symptoms.

2.2. Presentation of case 2: herpes zoster virus after having received the
anti-SARS-CoV-2 vaccine

Our second case is of a 56-year-old Spanish woman diagnosed with
COVID-19 by RT-PCR on October 29, 2020 with a symptomatic state of
general malady, fever, and generalised muscle and joint pain. She was
treated with symptomatic treatment at home and in isolation for the
whole month of November. The patient was discharged and went back to
work. Her personal medical history reports that she is hypertensive, a
condition well controlled with enalapril [(IACE) Angiotensin-Converting
Enzyme Inhibitor]. She received her first dose of the Pfizer-BNT162b2
vaccine on January 28, 2021, with no mention of reactions. On
February 18, 2021, she received her second dose of the Pfizer vaccine,
and on March 6, 2021, a state of fever began, with haemorrhagic vesicles
upon an erythematous base spreading on her arm, hand, and left side of
her chest, with chest pain, and pain in her arm on the same side, that
forced her to be taken in the hospital emergency room. The patient took
sick leave from work and was diagnosed with herpes zoster infection.
After recovering from herpetic dermatological lesions, she suffered,
during the following 5 months, postherpetic neuralgia (Fig. 2) treated
with 400 mg/8 h of gabapentin and 25 mg/12 h of a vitamin B complex
administered orally.

3. Discussion

In recent months, due to the massive administration of anti-SARS-
CoV-2 vaccines to the population, a series of adverse effects have been
observed that were not initially described in the safety data sheet of these
vaccines or had not been detected in previous clinical trials for its com-
mercialisation in humans. For example, the AstraZeneca vaccine can
cause thrombosis in certain people. Fortunately, it is a highly unusual
reaction and the benefits of the vaccine far outweigh the risks involved
(Ledford, 2021). In relation to the Pfizer-BioNTech vaccine, cases have
been described of myocarditis in vaccinated patients especially with the
second dose (Ammariti et al., 2021). It is difficult to establish a link be-
tween the vaccine and these conditions of cardiac inflammation, which in
turn can be caused by different viruses and subsequently may disappear
without complications.

One of the most common causes of reluctance, of the general popu-
lation, and even of healthcare personnel, to having the anti-SARS-CoV-2
vaccine was the adverse effects that these could generate. Anti-SARS-
CoV-2 vaccine refusal has been triggered by outbreaks of reactivation
of the herpes virus family (Beekmann et al., 2021). As with other unde-
sirable effects of vaccines, it is difficult to establish the link between the
administration of the vaccine and the appearance of these infectious
outbreaks due to herpes viruses (Walter et al., 1999). Hence, authors such



Fig. 1. Tthe macroscopic examination showed some scabby and erythematous lesions with vesicles on the right-hand-side lumbar area and gluteus. Images B and C)
show lesions on the anterior part of the right thing corresponding to the L1-L3 dermatomes.
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as Bostan and Yalici-Armagan, 2021 from Turkey, question whether the
appearance of the herpes zoster virus following inactivated
anti-SARS-CoV-2 vaccine is a coexistence or whether it is simply a
coincidence. These authors reported a clinical case of a 78-year-old man,
hypertensive and with vascular problems, who five days after receiving
the anti-SARS-CoV-2 vaccine, presented haemorrhagic vesicles occu-
pying an area corresponding to T3-T4 dermatomes, diagnosed as herpes
zoster. Furer et al. (2021) from Israel reported 6 cases of female patients
with stable rheumatological autoimmune diseases, who showed clinical
states of VZV reactivation after vaccination against COVID-19
(BNT162b2 mRNA vaccine). Five of these women, presented symptoms
after the first vaccine dose and one woman after the second dose. All
cases evolved favourably and received their full vaccination. Psichogiou
et al. (2021) from Greece, describe 7 cases of immunocompetent patients
over 50 years of age who presented a state of VZV infection in an average
of 9 days (range 7–20 days) after having received the Pfizer vaccine
against SARS-CoV-2. Tessas and Kluger, 2021 from Finland, provide a
new case of ipsilateral herpes zoster virus after the first dose of
BNT162b2mRNA anti-SARS-CoV-2 vaccine in a 44-year-old male patient
that affected C5–C6 dermatomes. An increasing number of clinicians,
from different parts of the world, are reporting cases of herpes virus in-
fections after the administration of the anti-SARS-CoV-2 vaccine. For this
reason, the possibility should be considered that this may constitute, one
more undesirable effect of the vaccine, and anti-herpes treatment should
be made available (acyclovir and anti-inflammatories) as soon as
possible, within 24–48 h, for its greater effectiveness.

The mechanism of action by which mRNA-based vaccines act consists
of the administration of a transcript mRNA, wrapped in a lipid capsule,
3

that encodes one or more immunogens [spike glycoprotein (S- protein)]
in the cytoplasm of the host cell. This is where translation generates
immunogenic proteins of SARS-CoV-2 itself, which are subsequently
phagocytosed and processed by professional antigen presenting cells
(APC) and are presented, together with HLA-II or HLA-I molecules to Th
or Tc lymphocytes respectively, to activate and produce the corre-
sponding cellular and humoral defence (Kowalzik et al., 2021).

We provide two clinical cases that presented dermatological lesions,
days after receiving the vaccines. In the first of our cases (Fig. 1), it seems
that the determinant of VZV reactivation was the administration of the
first dose of the Pfizer mRNA-based vaccine, which stimulated the host's
immune system, thereby awakening cellular and humoral immunity and
leaving protection memory. Although we cannot fully confirm the asso-
ciation between the vaccine and the reactivation of VZV in our patient in
case 1, it is known that, until the administration of the vaccine, the pa-
tient had been in good health, which suggests a causal link.

In the second of our clinical cases (Fig. 2), there are other factors, in
addition to the administration of the 2nd dose of the Pfizer mRNA-based
vaccine that could explain the reactivation of VZV. For example, the
patient suffered from a SARS-CoV-2 infection in October 2020 with two
positive RT-PCR at different times and symptoms that, without being
serious, kept the patient confined to her home for the entire month of
November under symptomatic treatment. Therefore, although the herpes
zoster virus appeared after the second dose of the vaccine, the initial
infection by SARS-CoV-2 could have caused an altered immune system in
the patient. Indeed, cases of herpes virus reactivation in the post-COVID-
19 period have already been described in the literature (Brambilla et al.,
2020).



Fig. 2. Dermatological photographs showed some crusted and aggregated vesicles upon an erythematous base spreading over an area corresponding to the C3–C5
dermatomes on the arm, hand and left chest.
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The exact mechanism by which our patients' immune systems are
depressed, after vaccination, remains difficult to understand. The mRNA
vaccines against the SARS-CoV-2 virus activate the host's immune sys-
tem, by mimicking the action of the virus but without generating infec-
tion. This supposes an immunomodulation of the host's immune system
in which some branches or compartments of immunity are activated,
while others are inhibited. Thus, for example, for the humoral immune
response, Th2 lymphocytes, B lymphocytes and antibody-releasing
plasma cells are activated, but other subpopulations, such as Th1 and
Th17 lymphocytes, are inhibited. Furthermore, the reactivation of the
herpes virus latency is more frequent in the elderly, although not
exclusively. People with an ageing immune system have different char-
acteristics to those of middle adulthood. The elderly therefore tends to
present a decrease in naïve lymphocyte production, lymphocyte reper-
toire diversity, effector cell functionality, lymphocyte proliferation, and
post-vaccination antibody titers; concomitantly, there is an increase in
populations of differentiated memory cells, lymph node fibrosis, and
altered cytokine production. This immunosenescence has been associ-
ated with a decreased response to vaccines and an increased suscepti-
bility to viral infections (Crooke et al., 2019). Hence, debates and
discrepancies are taking place in relation to the administration of the
various vaccines according to the age of the population.

Our work has certain limitations. This potentially causal link between
vaccines and the reactivation of the varicella-zoster virus should be
tested in larger cohorts of patients who have received the SARS-CoV-2
vaccination. Indeed, it is very difficult to confirm the link of a partic-
ular vaccine to an observed undesirable effect. Nevertheless, these types
4

of clinical states should be monitored closely, and vigilance must be
maintained since these new vaccines have yet to be tested in long-term
that have and therefore no references are available for comparison
purposes.

4. Ethics statement

Informed consent was obtained from all subjects involved in the
study, according to the specifications established by the Ethics Com-
mittee of the University of Seville for the publication of clinical cases.

5. Data availability statements

Data supporting the findings of this study are available at SAS
(Andalusian Health Service Spain). Restrictions apply to the availability
of these data, which were used under license for this study. The data have
been made available, to the authors, with the permission of affected
patients.
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