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Background. Herpes zoster (HZ) has been observed to occur after COVID-19 infection and vaccination; however, knowledge
regarding the demographic data, clinical presentations, and treatment outcomes of HZ is limited. Objective. To compare the
demographic data, clinical manifestations, treatments, and outcomes of patients with and without HZ within 14 days of
COVID-19 infection or vaccination.Methods. Tis prospective cohort study involving patients diagnosed with cutaneous HZ was
conducted at a dermatology clinic fromOctober 2021 to January 2023. Results. Among a total of 232 patients with HZ, the median
age was 62.0 years and 59.1% were female. HZ developed in 23 (9.9%) and four (1.7%) patients after COVID-19 vaccination and
infection, respectively. Te mean duration from vaccination and the median duration from infection to HZ onset were 5.7 and
8.5 days, respectively. Te proportion of female patients was signifcantly higher in the group of patients with COVID-19
vaccination or infection than in those without such a history (P � 0.035). Patients who developed HZ following the recent
COVID-19 infection had a median age of 42.5 years, which was lower than that of the other groups. Dissemination occurred in
8.7% of the patients after COVID-19 vaccination. HZ recurrence was reported in fve cases, of which 80% had been vaccinated or
infected with COVID-19 during the previous 21 days. All patients had similar durations of antiviral treatment, crust-of time, and
duration of neuralgia. Conclusions. HZ after COVID-19 vaccination is more frequently observed in females, while HZ after
COVID-19 infection tends to occur in younger patients. Disseminated HZ is more common in patients recently vaccinated against
COVID-19. COVID-19 vaccination or infection may trigger recurrent HZ infection.

1. Introduction

Herpes zoster (HZ) is the reactivation of the varicella-zoster
virus (VZV) in the sensory ganglia after a long latency period of
the primary varicella infection. It presents as a group of painful,
erythematous, maculopapular, or vesicular rashes with a uni-
lateral dermatomal distribution [1, 2]. Te prevalence of HZ
increases with advancing age [3, 4] and is more common
among individuals with an immunocompromised status [5]
due to a decline in cell-mediated immunity (CMI) [1, 6, 7].
Furthermore, there have been reports of an increase in the
prevalence of HZ during the coronavirus disease (COVID-19)
pandemic [8, 9].

COVID-19 is caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) and is transmitted
through respiratory droplets, direct contact, and the fecal-
oral route [10–12]. Te clinical manifestations of COVID-19
range from asymptomatic to severe forms and mainly in-
volve the respiratory system, in which patients commonly
present with fever, cough, and dyspnea [13, 14]. Several
studies have reported lymphopenia (absolute lymphocyte
counts <1000/mm3) as one of the signs of COVID-19 in-
fection; yet, the exact underlying mechanism remains un-
clear [15–19]. While most patients have a return of
lymphocyte counts to normal within the frst seven days
after admission, some patients may have lymphopenia
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lasting for 2–4weeks [15, 16]. While specifc treatments for
COVID-19 are still under research and development, nu-
merous types of COVID-19 vaccines have been introduced
and widely distributed worldwide [20–22]. Tese vaccines
cannot completely prevent infection in vaccinated people;
however, they can alter the severity of the infection and
associated complications [23–25]. Several skin manifesta-
tions have been reported after COVID-19 infection and
vaccination, including HZ. A systematic review reported
that 3.4% of new-onset skin diseases after COVID-19 in-
fection were cases of HZ [8, 9].

To the best of our knowledge, there remains a gap in our
understanding of whether HZ that occurs following
COVID-19 infection or vaccination difers in its clinical
course from HZ in the general population. Tis prospective
study aimed to compare the demographic data, clinical
manifestations, treatments, and outcomes between patients
with HZ occurring within 14 days after COVID-19 infection
or vaccination and patients with HZ who had no history of
COVID-19 infection or vaccination within 14 days.

2. Methods

Tis prospective observational cohort study was conducted
at Siriraj Hospital Dermatology Clinic between October
2021 and January 2023. Te inclusion criteria were (i) pa-
tients diagnosed with HZ by clinical and/or laboratory
fndings, (ii) age of 18 years or older, and (iii) no previous
treatment of this HZ episode. Patients who were lost to
follow-up were excluded from the study. Informed consent
was obtained from patients who agreed to participate, in-
cluding the publication of the case details. Demographic
data, clinical manifestations, pain scores using a numerical
rating scale, and history of COVID-19 infection and
COVID-19 vaccination were collected during the frst visit.
Te duration of antiviral treatment, crusting of all lesions
(days), and pain scores were recorded at each visit until the
patients had no pain and their lesions healed. Disseminated
herpes zoster was defned according to the Centers for
Disease Control and Prevention’s (CDC) defnition, which
involves the presence of primary lesions in 1–3 dermatomes
and the presence of lesions outside the primary or adjacent
dermatomes or visceral involvement [26]. Confrmation was
achieved through an indirect immunofuorescence assay for
VZV using a commercial reagent kit containing VZV
monoclonal antibodies (Merck, Ltd.). Postherpetic neuralgia
was defned as constant pain, intermittent pain without
stimulus, and hyperalgesia lasting for at least three months
after the healing of skin lesions of HZ [27]. Te protocol was
approved by the Siriraj Institutional Review Board (Si 799/
2021).

2.1. Data and Statistical Analysis. Descriptive statistics were
used to describe the demographic data. Chi-square and
Fisher’s exact tests were used to compare the diferences in
the clinical characteristics between groups. Continuous data
with normal and nonnormal distributions were compared
using an independent t-test and the Mann–Whitney U test,

respectively. A Kaplan–Meier survival curve was applied to
show the diferences between the survival curves for crust-of
time and duration of neuralgia, which were compared using
the log-rank test. A P value (P< 0.05) was considered sta-
tistically signifcant. All statistical analyses were performed
using IBM SPSS Statistics for Windows, Version 28.0 (IBM
Corp., Armonk, NY, USA).

3. Results

A total of 232 patients with HZ were included in this study.
Teir median age (IQR) was 62 (46, 70) years, and 59.1% of
the patients were women. Only 2 (0.9%) patients had
a history of zoster vaccination. Te Tzanck smear was
positive in 180/185 (97.3%) cases. Tere were 42 (18%)
patients with systemic symptoms, most manifesting as fever
(54.8%), followed by eye (38.1%), and ear involvement
(0.9%). Only one patient had Ramsay–Hunt syndrome.
Systemic thymidine kinase-dependent antiviral agents were
prescribed to 229 (98.7%) patients for a median treatment
duration (IQR) of 7 days (7, 8). Gabapentin, pregabalin,
nortriptyline, and amitriptyline were administered for pain
control to 150 (64.7%) and 67 (28.9%) patients, respectively.
Te median duration (IQR) to crust-of was 13 (9–18) days.
Hyperpigmentation was observed in 110 (47.4%) patients,
and scars were detected in 24 (10.3%) patients. Postherpetic
neuralgia occurred in 19/212 (9%) patients, with a median
duration (IQR) of 35 (14, 46) days.

Among 232 patients with HZ, 23 (9.9%) patients de-
veloped HZ within 14 days of receiving the COVID-19
vaccination and 4 (1.7%) patients developed HZ within
14 days of being infected with COVID-19. Of the 23 patients
with HZ who had recently received vaccination, 12 (52.2%)
patients received mRNA vaccines (BNT162b2; Pfzer and
mRNA-1273; Moderna) and 11 (47.8%) received the non-
replicating viral vector (ChAdOx1 nCoV-19; AstraZeneca)
COVID-19 vaccine as the second to fourth dose. Te mean
duration (SD) between HZ and vaccination was 5.7 (4.6)
days. Tere have been four cases of HZ following a recent
COVID-19 infection. None had symptoms of deoxygenation
or pneumonia due to COVID-19, and all patients were
treated as outpatients with supportive therapy or the ad-
dition of antiviral drugs (i.e., favipiravir or molnupiravir).
Te median duration (IQR) between HZ and COVID-19
infection was 8.5 (5.3, 13.3) days.

Te demographic data, clinical characteristics, and
treatment outcomes of patients with or without COVID-19
vaccination or infection are shown in Table 1. Te pro-
portion of female patients with a history of COVID-19
vaccination or infection was signifcantly higher than that of
those without a history (P � 0.035). Patients with a recent
COVID-19 infection seemed to have a younger median age
(IQR) (42.5 [36.3, 58.5] years) than those in the control
group and the recent COVID-19 vaccination group (62
[46.0, 70.5] and 64.0 [58.0, 70.0] years, respectively). Te
clinical characteristics, systemic symptoms, and postherpetic
neuralgia were similar among the three groups of patients.
Te mean total lymphocyte count (SD) within one month of
HZ infection did not difer between patients with and
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without a history of COVID-19 vaccination or infection
(1817.4 (749.2) vs. 1720.9 (784.9), P � 0.775). Nine patients
were lost to follow-up after their initial visit. Te treatment
outcomes tended to be worse in patients with HZ and
a recent history of COVID-19 infection or vaccination. Te
median duration to crust-of was prolonged, and there was
the higher proportion of scar development; however, this
diference was not statistically signifcant (Table 1 and
Figure 1). Te duration of neuralgia after the onset of HZ
was similar between the two groups, as shown in Figure 2.

Te subgroup comparison of demographic data, clinical
characteristics, and treatment outcomes between patients
with a history of COVID-19 vaccination (N� 23) and those
with no history of COVID-19 infection or vaccination
(N� 205) revealed a signifcantly higher proportion of fe-
males in the former group (78.3%) than in the latter group
(56.6%, P � 0.045). Other parameters, including age, im-
munological status, pain score at the frst visit, clinical
presentation, duration to crust-of, healing outcomes, du-
ration of postherpetic neuralgia, and the proportion of cases
with postherpetic neuralgia, did not show any statistically
signifcant diferences.

Five patients (2.2%) in this study experienced these episodes
as second recurrent episodes of HZ. Teir mean age (SD) was
62.8 (10) years, and 80% were women. None of the patients had
received a herpes zoster vaccine previously. Te mean duration
(SD) between the frst HZ episode and these recurrent episodes
was 170.2 (107.9) weeks. Four patients had recurrent HZ within
six weeks post-COVID-19 vaccination; two had received
mRNA vaccines, and two had received ChAdOx1 nCoV-19
vaccines. Te mean duration (SD) from vaccination to the
development of HZ was 12.5 (9.7) days. One patient experi-
enced recurrent HZ 21days after the onset of COVID-19.

Eight (3.4%) patients had disseminated HZ, including fve
(62.5%) women, and their mean age (SD) was 55.5 (16.8) years.
Most patients (87.5%) were immunocompetent. One patient
developed disseminated HZ 16days after COVID-19 onset.
Among the other seven patients with a history of COVID-19
vaccination, three (42.9%) patients had disseminated HZ
within one month after vaccination. Two of these patients
received a nonreplicating viral vector (ChAdOx1 nCoV-19;
AstraZeneca) COVID-19 vaccine, and one patient received
mRNA (BNT162b2; Pfzer).

4. Discussion

Tis prospective cohort study provides comprehensive
comparisons of demographic data, clinical manifestations,
treatments, and treatment outcomes among three groups of
patients with HZ divided according to the onset of HZ after
COVID-19 infection or vaccination within 14 days. Of the
232 patients in this study, 9.9% of HZ patients had a history
of recent booster doses of COVID-19 vaccination and 1.7%
had a history of recent COVID-19 infection. A signifcantly
higher proportion of patients with HZ, who had a history of
recent COVID-19 vaccination or infection, were women
compared to those with no history. Te median age of
patients with recent COVID-19 infections tended to be
lower than that of other patients. Prodrome symptoms,

lesion morphology, dermatomal involvement, complication
rates, duration of antiviral drug use, duration to crust-of,
and time to remission of postherpetic neuropathic pain were
similar among the three groups. Te dissemination and
recurrence rates of HZ after COVID-19 vaccination were
higher than those in controls.
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Figure 1: Kaplan–Meier curve of the duration to crust-of of herpes
zoster patients with and without a history of recent COVID-19 in-
fection or vaccination within 2weeks (log rank of the P value� 0.151).

30 60 90 120 150 1800
Duration of neuralgia (Days)

0.0

0.2

0.4

0.6

0.8

1.0

Pr
ob

ab
ili

ty
 o

f c
ur

e

Herpes zoster patients without history of
recent COVID-19 infection or vaccination
within 2 weeks
Herpes zoster patients with history of recent
COVID-19 infection or vaccination within
2 weeks

P-value log rank = 0.078

Figure 2: Kaplan–Meier curve of the duration of neuralgia between
the onset of herpes zoster and cure in patients with and without
a history of recent COVID-19 infection or vaccination within
2weeks (log rank of the P value� 0.078).
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With regard to HZ after COVID-19 vaccination, this
association remains controversial. Some studies found an
increased risk of HZ after COVID-19 vaccination [28, 29],
and some did not [30–34]. HZ could be reactivated after
receiving several types of COVID-19 vaccines, such as
inactivated, nonreplicating viral vector, and mRNA vaccine
[34–36]. Te most commonly reported type includes mRNA
vaccines, especially BNT162b2, which could be caused by
diferent proportions of COVID-19 vaccine types, available
in diferent countries. Studies in Hong Kong reported that
almost half of the HZ events occurred from inactivated
vaccines [35], while studies in Italy reported that more than
90% of HZ cases presented after mRNA vaccines [37].
Similarly, in these studies, a nearly equivalent percentage of
patients received mRNA and nonreplicating viral vector
vaccines prior to HZ reactivation.

Tis study demonstrated that among cases with HZ who
had a recent history of COVID-19 vaccination or infection,
the proportion of females was signifcantly higher than that
of those without a history. Similarly, previous studies have
reported that the female sex is an additional risk factor for
the development of HZ [1, 38]. Additional studies are needed
to understand whether women are more likely to develop
HZ after COVID-19 vaccination or infection. Te mean age
of patients with HZ after COVID-19 vaccination was
comparable to that of previous studies [35, 36, 39] (range
58.9–62 years). A previous systematic review reported
a higher percentage of cases of autoimmune diseases (13.2%)
[39], whereas the current study observed only 4.3% cases.
Tree studies reported that the mean or median duration
after COVID-19 vaccination, regardless of the number of
doses, to the onset of HZ ranged from 5.8 to 8 days
[36, 39, 40].Tis is consistent with this study, which reported
a duration of 5.7 days after the second to fourth dose of
vaccination.

Te association ofHZ reactivation andCOVID-19might be
caused by the reaction between SARS-CoV-2 virus infection
andT-cell immune dysfunction, which contributes to a decrease
in VZV-specifc CMI and subsequently reactivates HZ [41–43].
When patients are infected with COVID-19, a cytokine storm
(releasing a large amount of several proinfammatory cytokines)
often occurs [44] and is followed by lymphopenia, functional
impairment of CD4+ T cells, and a quantitative decrease in
monocytes, eosinophils, and especially, CD3+ and CD8+ Tcells
[37, 41]. Tis study showed that the age of HZ patients with
a recent history of COVID-19 infection was lower than that of
the other two groups, which may be explained by the extreme
immune response in the young population compared to the
elderly. Furthermore, since this study did not fnd a signifcant
diference in the total lymphocyte count between individuals
with and without a history of COVID-19, this suggests that the
problem may be related to functional defects rather than the
quantity.

Te median time from COVID-19 symptoms to the
onset of HZ was approximately one week in both this study
and a systematic review by Czech and Nishimura [45]. Te
current study demonstrated that the clinical manifestations
of HZ after COVID-19 infection and vaccination did not
seem to be more severe than those in the control group. In

addition, the treatment duration and the duration of neu-
ralgia were similar. Oral thymidine kinase-dependent an-
tiviral drugs are still the main specifc monotherapy in this
study and in previous studies [36, 39, 40, 46]. Regarding the
treatment outcomes, HZ patients with a recent history of
COVID-19 vaccination or infection tend to have a pro-
longed median duration to crust-of and scar development;
however, this diference was not statistically signifcant.
Close observation and prolonged follow-up may be required
in cases with HZ and a history of COVID-19 vaccination or
infection.

Disseminated HZ was more likely to be reported in
patients with recent COVID-19 vaccinations than in con-
trols; however, this fnding was not statistically signifcant.
Several previous studies have reported that HZ was dis-
seminated after COVID-19 vaccination, including inacti-
vated vaccines, nonreplicating viral vectors, and mRNA
vaccines, in patients older than 65 years of age or in im-
munocompromised hosts [47–51]. However, this study re-
ported that only one patient with disseminated HZ after
vaccination was immunocompromised, and only 28.6% of
patients were older than 65 years of age. Future studies
should investigate whether COVID-19 vaccination increases
the risk of disseminated HZ. However, physicians should be
vigilant about the development of disseminated HZ after
COVID-19 vaccination, especially in elderly or immuno-
suppressed patients.

Te rate of recurrence of HZ was reported to be ranging
from 5.3 to 6.4% of patients with initial HZ, and the sig-
nifcant risk factors were older age, female sex, and
immunosuppressed status [38, 52, 53]. Tis fnding is
consistent with the current study, where four of fve cases of
recurrence were in women. A study with the longest follow-
up period of 13 years reported that the mean interval be-
tween episodes was 1,062.9 days or 151.8 weeks, which was
slightly diferent from that in this study, in which the interval
was 170.2 weeks. Notably, four out of fve patients with
a history of HZ had been vaccinated or infected with
COVID-19 prior to this episode, within a range of 1–21 days.
Te mean interval between HZ episodes in patients with
a recent COVID-19 vaccination was less than that in those
without by approximately 10weeks. Tis raises the question
of whether vaccination or COVID-19 is associated with HZ
recurrence.

4.1. Limitations. Tis prospective cohort study was con-
ducted in an outpatient dermatology clinic. Hospitalized
patients, such as those with HZ prior to or simultaneously
diagnosed with COVID-19, were not included. Te associ-
ation interval between COVID-19 infection or vaccination
and HZ has varied in previous studies. Tis study examined
the period within 14 days of COVID-19 vaccination/infection
to elucidate the efect of COVID-19 and HZ. Terefore,
a small sample size was allocated to the post-COVID-19
group, which may have occurred during hospitalization. Near
the end of the study period, booster vaccinations were not
encouraged, resulting in a limited sample size of patients with
HZ receiving recent vaccinations.
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5. Conclusions

HZ after COVID-19 vaccination was more common in
females compared to those without a history, while HZ after
COVID-19 infection tended to occur in younger patients.
Most patients developed HZ after COVID-19 vaccination or
infection within 5–10 days. Although the clinical manifes-
tations, treatment outcomes, and complications were not
signifcantly diferent from those of patients with HZ and
without recent infection or vaccination, recurrent HZ and
HZ dissemination were reported in a higher proportion of
patients with HZ after COVID-19 vaccination or infection.
Physicians should be aware of the potential for disseminated
or recurrent HZ infection following COVID-19 vaccination
or infection, especially in elderly or immunocompromised
patients.

Data Availability

Te datasets generated or analyzed in this study are available
from the corresponding author upon reasonable request.

Ethical Approval

Te study protocol was reviewed and approved by the Siriraj
Institutional Review Board of the Faculty of Medicine at
Siriraj Hospital, Mahidol University, Bangkok, Tailand (Si
799/2021). Tis study was conducted in accordance with the
Declaration of Helsinki 1964 and its subsequent amendments.

Consent

Informed consent was obtained from patients who agreed to
participate, including the publication of the case details.

Conflicts of Interest

Te authors declare that they have no conficts of interest
regarding the publication of this article.

Authors’ Contributions

All authors contributed to the conception and design of the
study. All the authors have read and approved the fnal
version of the manuscript.

Acknowledgments

Te authors express their gratitude to Assistant Professor
Chulaluk Komoltri for providing statistical analysis con-
sultations throughout this study. Te authors thank the
Dermatological Society of Tailand for granting funding to
support this research.

References

[1] E. J. Cohen and B. H. Jeng, “Herpes zoster: a brief defnitive
review,” Cornea, vol. 40, no. 8, pp. 943–949, 2021.

[2] B. P. Yawn and D. Gilden, “Te global epidemiology of herpes
zoster,” Neurology, vol. 81, no. 10, pp. 928–930, 2013.

[3] S. J. Stankus, M. Dlugopolski, and D. Packer, “Management of
herpes zoster (shingles) and postherpetic neuralgia,” Ameri-
can Family Physician, vol. 61, no. 8, 2000.

[4] A. E. Bardach, C. Palermo, T. Alconada et al., “Herpes zoster
epidemiology in Latin America: a systematic review andmeta-
analysis,” PLoS One, vol. 16, no. 8, 2021.

[5] R. P. Insinga, R. F. Itzler, J. M. Pellissier, P. Saddier, and
A. A. Nikas, “Te incidence of herpes zoster in a United States
administrative database,” Journal of General Internal Medi-
cine, vol. 20, no. 8, pp. 748–753, 2005.

[6] J. M. Weinberg, “Herpes zoster: epidemiology, natural his-
tory, and common complications,” Journal of the American
Academy of Dermatology, vol. 57, pp. S130–S135, 2007.

[7] W. Jianbo, E. Koshy, L. Mengting, and H. Kumar, “Epide-
miology, treatment and prevention of herpes zoster: a com-
prehensive review,” Indian Journal of Dermatology Venereology
and Leprology, vol. 84, no. 3, pp. 251–262, 2018.

[8] D. E. McMahon, E. Amerson, M. Rosenbach et al., “Cuta-
neous reactions reported afterModerna and Pfzer COVID-19
vaccination: a registry-based study of 414 cases,” Journal of the
American Academy of Dermatology, vol. 85, no. 1, pp. 46–55,
2021.

[9] L. Chularojanamontri, P. Tuchinda, C. Rujitharanawong et al.,
“New-onset and exacerbated skin diseases after COVID-19
infection: a systematic review,” Te Journal of Dermatology,
vol. 49, no. 11, pp. e419–e421, 2022.

[10] Q. Li, X. Guan, P. Wu et al., “Early transmission dynamics in
wuhan, China, of novel coronavirus-infected pneumonia,”
New England Journal of Medicine, vol. 382, no. 13,
pp. 1199–1207, 2020.

[11] J. Liu, X. Liao, S. Qian et al., “Community transmission of
severe acute respiratory syndrome coronavirus 2, shenzhen,
China, 2020,” Emerging Infectious Diseases, vol. 26, no. 6,
pp. 1320–1323, 2020.

[12] A. G. Harrison, T. Lin, and P. Wang, “Mechanisms of SARS-
CoV-2 transmission and pathogenesis,” Trends in Immu-
nology, vol. 41, no. 12, pp. 1100–1115, 2020.

[13] W. J. Guan, Z. Y. Ni, Y. Hu et al., “Clinical characteristics of
coronavirus disease 2019 in China,” New England Journal of
Medicine, vol. 382, no. 18, pp. 1708–1720, 2020.

[14] R. da Rosa Mesquita, L. C. Francelino Silva Junior, F. M. Santos
Santana et al., “Clinical manifestations of COVID-19 in the
general population: systematic review,” Wiener Klinische
Wochenschrift, vol. 133, no. 7-8, pp. 377–382, 2021.

[15] J. Lee, S.-S. Park, T. Y. Kim, D.-G. Lee, and D.-W. Kim,
“Lymphopenia as a biological predictor of outcomes in
COVID-19 patients: a nationwide cohort study,” Cancers,
vol. 13, no. 3, p. 471, 2021.

[16] Z.-Y. Zou, D. Ren, R.-L. Chen et al., “Persistent lymphopenia
after diagnosis of COVID-19 predicts acute respiratory dis-
tress syndrome: a retrospective cohort study,” European
Journal of Infammation, vol. 19, Article ID 205873922110368,
2021.

[17] A. Signore, C. Lauri, M. Colandrea et al., “Lymphopenia in
patients afected by SARS-CoV-2 infection is caused by
margination of lymphocytes in large bowel: an [18F]FDG
PET/CT study,” European Journal of Nuclear Medicine and
Molecular Imaging, vol. 49, no. 10, pp. 3419–3429, 2022.

[18] S. Tavakolpour, T. Rakhshandehroo, E. X. Wei, and
M. Rashidian, “Lymphopenia during the COVID-19 in-
fection: what it shows and what can be learned,” Immunology
Letters, vol. 225, pp. 31-32, 2020.

[19] E. A. Ghizlane, M. Manal, E. K. Abderrahim et al., “Lym-
phopenia in Covid-19: a single center retrospective study of

6 Dermatology Research and Practice



589 cases,” Annals of medicine and surgery, vol. 69, Article ID
102816, 2021.

[20] Y. Dong, T. Dai, Y. Wei, L. Zhang, M. Zheng, and F. Zhou, “A
systematic review of SARS-CoV-2 vaccine candidates,” Signal
Transduction and Targeted Terapy, vol. 5, no. 1, p. 237, 2020.

[21] F. P. Polack, S. J.Tomas, N. Kitchin et al., “Safety and efcacy
of the BNT162b2 mRNA covid-19 vaccine,” New England
Journal of Medicine, vol. 383, no. 27, pp. 2603–2615, 2020.

[22] J. L. Gerberding and B. F. Haynes, “Vaccine innova-
tions—past and future,” New England Journal of Medicine,
vol. 384, no. 5, pp. 393–396, 2021.

[23] A. Pormohammad, M. Zarei, S. Ghorbani et al., “Efcacy and
safety of COVID-19 vaccines: a systematic review and meta-
analysis of randomized clinical trials,” Vaccines, vol. 9, no. 5,
p. 467, 2021.

[24] A. Vitiello, F. Ferrara, V. Troiano, and R. La Porta, “COVID-19
vaccines and decreased transmission of SARS-CoV-2,”
Infammopharmacology, vol. 29, no. 5, pp. 1357–1360, 2021.

[25] D. A. Swan, C. Bracis, H. Janes et al., “COVID-19 vaccines that
reduce symptoms but do not block infection need higher
coverage and faster rollout to achieve population impact,”
Scientifc Reports, vol. 11, no. 1, Article ID 15531, 2021.

[26] CDC, “Clinical overview of shingles,” 2023, https://www.cdc.
gov/shingles/hcp/clinical-overview.html.

[27] T. Mallick-Searle, B. Snodgrass, and J. M. Brant, “Postherpetic
neuralgia: epidemiology, pathophysiology, and pain man-
agement pharmacology,” Journal of Multidisciplinary
Healthcare, vol. 9, pp. 447–454, 2016.

[28] N. Barda, N. Dagan, Y. Ben-Shlomo et al., “Safety of the
BNT162b2 mRNA covid-19 vaccine in a nationwide setting,”
New England Journal of Medicine, vol. 385, no. 12,
pp. 1078–1090, 2021.

[29] M. Hertel, M. Heiland, S. Nahles et al., “Real-world evidence
from over one million COVID-19 vaccinations is consistent
with reactivation of the varicella-zoster virus,” Journal of the
European Academy of Dermatology and Venereology, vol. 36,
no. 8, pp. 1342–1348, 2022.

[30] M. Birabaharan, D. C. Kaelber, and M. Y. Karris, “Risk of
herpes zoster reactivation after messenger RNA COVID-19
vaccination: a cohort study,” Journal of the American Acad-
emy of Dermatology, vol. 87, no. 3, pp. 649–651, 2022.

[31] T. Brosh-Nissimov, N. Sorek, M. Yeshayahu et al., “Oro-
pharyngeal shedding of herpesviruses before and after
BNT162b2 mRNA vaccination against COVID-19,” Vaccine,
vol. 39, no. 40, pp. 5729–5731, 2021.

[32] D. Shasha, R. Bareket, F. H. Sikron et al., “Real-world safety
data for the Pfzer BNT162b2 SARS-CoV-2 vaccine: historical
cohort study,” Clinical Microbiology and Infection, vol. 28,
no. 1, pp. 130–134, 2022.

[33] I. Akpandak, D. C. Miller, Y. Sun, B. F. Arnold, J. D. Kelly, and
N. R. Acharya, “Assessment of herpes zoster risk among
recipients of COVID-19 vaccine,” Journal of the American
Medical Association Network Open, vol. 5, no. 11, 2022.

[34] C. W. Chu, Z. L. Jiesisibieke, Y. P. Yang, P. C. Wu, H. L. Lin,
and T. H. Tung, “Association of COVID-19 vaccination with
herpes zoster: a systematic review and meta-analysis,” Expert
Review of Vaccines, vol. 21, no. 5, pp. 601–608, 2022.

[35] E. Y. F. Wan, C. S. L. Chui, Y. Wang et al., “Herpes zoster
related hospitalization after inactivated (CoronaVac) and
mRNA (BNT162b2) SARS-CoV-2 vaccination: a self-

controlled case series and nested case-control study,” Te
Lancet Regional Health – Western Pacifc, vol. 21, 2022.

[36] J. Iwanaga, H. Fukuoka, N. Fukuoka, H. Yutori, S. Ibaragi, and
R. S. Tubbs, “A narrative review and clinical anatomy of
herpes zoster infection following COVID-19 vaccination,”
Clinical Anatomy, vol. 35, no. 1, pp. 45–51, 2022.

[37] M. Gringeri, V. Battini, G. Cammarata et al., “Herpes zoster
and simplex reactivation following COVID-19 vaccination:
new insights from a vaccine adverse event reporting system
(VAERS) database analysis,” Expert Review of Vaccines,
vol. 21, no. 5, pp. 675–684, 2022.

[38] K. Shiraki, N. Toyama, T. Daikoku, M. Yajima, and Miyazaki
Dermatologist Society, “Herpes zoster and recurrent herpes
zoster,” Open Forum Infectious Diseases, vol. 4, no. 1, 2017.

[39] K. Katsikas Triantafyllidis, P. Giannos, I. T. Mian,
G. Kyrtsonis, and K. S. Kechagias, “Varicella zoster virus
reactivation following COVID-19 vaccination: a systematic
review of case reports,” Vaccines, vol. 9, no. 9, p. 1013, 2021.

[40] R. A. Fathy, D. E. McMahon, C. Lee et al., “Varicella-zoster
and herpes simplex virus reactivation post-COVID-19 vac-
cination: a review of 40 cases in an International Dermatology
Registry,” Journal of the European Academy of Dermatology
and Venereology: JEADV, vol. 36, no. 1, pp. e6–e9, 2022.

[41] J. Diez-Domingo, R. Parikh, A. B. Bhavsar, E. Cisneros,
N. McCormick, and N. Lecrenier, “Can COVID-19 increase
the risk of herpes zoster? A narrative review,” Dermatologic
Terapy, vol. 11, no. 4, pp. 1119–1126, 2021.

[42] A. Pona, R. A. Jiwani, F. Afriyie, J. Labbe, P. P. Cook, and
Y. Mao, “Herpes zoster as a potential complication of
coronavirus disease 2019,” Dermatologic Terapy, vol. 33,
no. 6, 2020.

[43] K. Haberthur, F. Engelmann, B. Park et al., “CD4 T cell
immunity is critical for the control of simian varicella virus
infection in a nonhuman primate model of VZV infection,”
PLoS Pathogens, vol. 7, no. 11, 2011.

[44] R. Mulchandani, T. Lyngdoh, and A. K. Kakkar, “Deciphering
the COVID-19 cytokine storm: systematic review and meta-
analysis,” European Journal of Clinical Investigation, vol. 51,
no. 1, 2021.

[45] T. Czech and Y. Nishimura, “Characteristics of herpes zoster
infection in patients with COVID-19: a systematic scoping
review,” International Journal of Dermatology, vol. 61, no. 9,
pp. 1087–1092, 2022.

[46] P. K. Tada, F. Ata, M. Ali et al., “Clinical characteristics and
outcomes of patients with Herpes Zoster Infection in the
context of SARS-CoV-2 infection. A case report and a sys-
tematic review,” Qatar Medical Journal, vol. 2022, no. 3, p. 41,
2022.

[47] L. W. Zhang, L. X. Fu, H. M. Meng, Y. H. Lu, and T. Chen,
“Disseminated herpes zoster following inactivated SARS-
CoV-2 vaccine in a healthy old man,” European Journal of
Dermatology, vol. 32, no. 3, pp. 415-416, 2022.

[48] Z.-H. Jiang, L.-S. Wong, C.-H. Lee, T.-J. Hsu, and Y.-H. Yu,
“Disseminated and localised herpes zoster following Oxford-
AstraZeneca COVID-19 vaccination,” Indian Journal of
Dermatology, Venereology and Leprology, vol. 88, 2022.

[49] C. Zengarini, C. Misciali, T. Ferrari et al., “Disseminated
herpes zoster in an immune-competent patient after SARS-
CoV-2 vaccine (BNT162b2 Comirnaty, Pfzer),” Journal of the
European Academy of Dermatology and Venereology: JEADV,
vol. 36, no. 8, pp. e622–e623, 2022.

Dermatology Research and Practice 7

https://www.cdc.gov/shingles/hcp/clinical-overview.html
https://www.cdc.gov/shingles/hcp/clinical-overview.html


[50] J. T. Said, C. A. Virgen, C. G. Lian, C. S. Cutler, J. F. Merola,
and N. R. LeBoeuf, “Disseminated varicella-zoster virus in-
fections following messenger RNA-based COVID-19 vacci-
nation,” JAAD Case Reports, vol. 17, pp. 126–129, 2021.

[51] M. Riazuddin, M. H. Jefri, M. I. Butt, H. I. Alsalamah, and
A. N. M. Ali Sheikh, “A case of disseminated herpes zoster
with polyneuropathy following the third dose of the pfzer-
BioNTech vaccine,” Cureus, vol. 15, no. 1, 2023.

[52] Y. J. Kim, C. N. Lee, M. S. Lee et al., “Recurrence rate of herpes
zoster and its risk factors: a population-based cohort study,”
Journal of Korean Medical Science, vol. 34, no. 2, 2019.

[53] J. Qian, K. Macartney, A. E. Heywood, S. Sheridan, and B. Liu,
“Risk of recurrent herpes zoster in a population-based cohort
study of older adults,” Journal of the American Academy of
Dermatology, vol. 85, no. 3, pp. 611–618, 2021.

8 Dermatology Research and Practice




