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Abstract

The first cases of COVID-19 were reported in Wuhan, China, in December 2019. Skin manifestations of COVID-19 vary,
among which herpes zoster has recently been found to be associated with the infection. We studied the available literature
regarding COVID-19-associated herpes zoster (HZ). We searched the PubMed and Scopus databases for available literature
till 20th of May 2021 using the following terms: ‘Herpes zoster’ or ‘Varicella zoster virus” and “COVID-19” or “coronavirus
disease” or “SARS-CoV-2”. This search revealed 87 publications, of which 29 articles met the inclusion criteria. A total of
29 patients had HZ associated with COVID-19 infection. The patients’ ages ranged from 7 to 82 years, averaging 56 years.
Thirteen patients (45%) were men and 16 (55%) women. We summarized the demographic data, clinical data, comorbidities,
treatment used, lymphocyte count, and distribution and timeline of HZ rash in COVID patients. Lymphopenia was prevalent
in 86.6% of patients (where lymphocyte data were available). We discuss possible causes of HZ due to COVID-19. More
and larger studies are needed to confirm any relationship between these two infections; however, this study may pave the

way for similar studies on this topic.
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Introduction

The first cases of COVID-19 were reported in Wuhan,
China, in December 2019 [1] and it has spread widely and
rapidly across the world and was declared a pandemic in
March 2020 [2].

Cutaneous manifestations associated with COVID-19
are heterogeneous and can be classified into six main pat-
terns: maculopapular rash, urticarial pattern, chilblain-like
acral pattern, vesicular lesions, livedo reticularis-livedo rac-
emosa-like pattern, and purpuric “vasculitic” pattern [3].

HZ is a reactivation of varicella-zoster virus (VZV) pri-
mary infection (chickenpox). Reactivation of dormant VZV
infection can be caused by older age, immunosuppression,
mechanical trauma, and recent psychological stress [4]. HZ
cases have increased during the COVID-19 pandemic, which
may be attributed to lymphopenia resulting in impaired cell-
mediated immunity [5].
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HZ mainly appeared concurrently or after COVID-19
onset. However, HZ may precede the onset of COVID-
19, being the first manifestation of COVID-19 disease.
Therefore, herpes zoster may act as an indicator of latent
COVID-19 infection [6, 7]. This should raise the suspicion
of COVID-19 diagnosis in patients with asymptomatic HZ
during this pandemic, which is of paramount importance in
the management of COVID-19 and limiting the viral spread.

We present a literature review of HZ in patients with
COVID-19, emphasizing their demographic data, clinical
features, and associated immunological changes.

Material and methods

A literature search in Pubmed database and Scopus was
conducted till 20th May 2021 using the following terms:
‘Herpes zoster’ or ‘Varicella-zoster virus’ and “COVID-19”
or “coronavirus disease” or “SARS-CoV-2".

The search revealed 87 publications. We reviewed the
titles and abstracts, as well as case descriptions.

The exclusion criteria included articles in a non-English
language, no HZ reported, and HZ reported but unrelated
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to COVID-19. Extensive manual searches were performed
for papers from the references cited in the relevant papers.

We summarized the demographic and clinical data of
patients, comorbidities, the treatment used, lymphocyte
count, and distribution and timeline of HZ rash.

Results

After review, 14 articles met the inclusion criteria. A total
of 29 patients had HZ associated with COVID-19. Patient
age ranged from 7 to 82 years. Thirteen patients (45%) were
men, and 16 (55%) women (Table 1). A rash involving
trigeminal nerve distribution was observed in 12 patients
(41.3%), of whom 7 were reported to have HZ ophthalmicus
[8—12]. None of the cases had generalized HZ; however, one
patient was reported to have multi-metameric involvement
of the left scapular and right inguinal area [13]. Immuno-
suppression was reported in two patients: a 70-year-old man
with cardiac transplant and a 70-year-old woman with myas-
thenia gravis and diabetes mellitus (on prednisolone and
tacrolimus) [9, 14]. One patient was pregnant (32 weeks)
[11]. The onset of HZ rash related to COVID-19-associated
typical symptoms was variable, ranging from 2 days before
COVID-19 symptoms to 70 days after the symptoms, aver-
aging 17 days after COVID-19. Three patients (10%) had
HZ rash presented preceding or concurrently with the classic
COVID-19 symptoms [6, 15]. The most commonly reported
comorbidities were hypertension and diabetes mellitus in 8
patients (27.5%) and 3 patients (10%), respectively [6, 12,
14-17].

Systemic antiviral medications were used to treat all
patients, except two who were treated with analgesics only
[6, 8-15, 18-20]. Intravenous acyclovir was used to treat 3
patients [8, 14, 18]. Famciclovir was used for one patient
only [15]. Lymphocyte counts were reported in 15 patients,
13 (86.6%) of whom had lymphopenia.

Discussion

Several cutaneous manifestations of COVID-19 have been
reported in the literature, making them important aids in
the diagnosis of HZ [3, 5]. Moreover, HZ zoster cases were
found to have increased during the COVID-19 pandemic [5].

Varicella-zoster virus (VZV) causes two known diseases,
chickenpox and HZ; after primary VZV infection (chick-
enpox), VZV remains latent in human neurons for years;
sufficient VZV-specific cell-mediated immunity (CMI) is
necessary to maintain its latency [4].

The incidence of herpes zoster increases with age, with
around 3 and 10 cases per 1000 in individuals aged 50 and
80, respectively [4], while other risk factors for HZ are CMI
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dysfunction (immunosuppressed individuals), diabetes, sex
(female), genetic susceptibility, mechanical trauma, recent
psychological stress, and Caucasian race [4]. The most
commonly involved sensory nerves in VZV reactivation are
trigeminal (cranial nerve), cervical and thoracic sensory
nerves [4].

An increased incidence of HZ during the COVID-19
pandemic has been reported in a study from Brazil, with an
overall Brazilian average increasing by +35.4% during the
pandemic (March to August 2020) when compared to the
same interval in pre-pandemic period in the years of 2017
to 2019 [5]. HZ in the setting of COVID-19 pandemic has
been reported in all age groups, including immunocompetent
young children, 7 and 9 years old with HZ ophthalmicus
[10].

We saw a high proportion of trigeminal nerve involve-
ment (41.3%), with more than half of the patients suffer-
ing from HZ ophthalmicus. This makes timely diagnosis
and prompt treatment essential to prevent ophthalmological
complications.

The onset of HZ in relation to COVID-19 infection varied
from 2 days before COVID-19 symptoms to 70 days after
the onset of infection, averaging 17 days after COVID-
19 infection. However, three patients (10%) had HZ rash
that presented preceding or concurrently with the classic
COVID-19 symptoms [6, 15]. Therefore, dermatologists and
other clinicians should consider the diagnosis of asympto-
matic COVID-19 in immunocompetent patients with HZ
during the pandemic.

The treatments used were mainly oral acyclovir and vala-
cyclovir [6, 8-15, 18-20]. However, intravenous acyclovir
has been used for treating more severe disease [8, 14, 18].
Famciclovir was used for only one patient with a mild local-
ized T4 dermatomal involvement HZ [15]. The response to
treatment was good.

Three components of immune responses to VZV infection
have been documented: innate immunity, humoral immunity,
and cell-mediated immunity (CMI). All these components
of immunity work against VZV infection, but the CMI is the
most important part as it is needed to eliminate intracellular
pathogen [4], which is evident in patients with defects in
CMI where varicella and HZ are severe. Moreover, HZ is
more frequent with increased age and more severe in T-cell-
immunocompromised patients [21].

Lymphopenia is characteristically associated with
COVID-19 infection, where T cells were found significantly
reduced in numbers, and the surviving T cells were func-
tionally exhausted [22]. Wang et al. analyzed the levels of
lymphocyte subsets by flow cytometry in whole blood. They
found that patients with COVID-19 had significantly lower
total lymphocytes, CD4*" T cells, CD8* T cells, B cells, and
NK cells [23]. Moreover, a study investigating lymphocyte
counts in HZ patients and healthy controls reported that
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Table 1 Articles reported herpes zoster associated with COVID-19
Authors Patients’ age Distribution Onset in relation ~ Comorbidities Treatment Lymphocyte Count
(years) and sex to COVID-19
infection
Ferreira, et al. 39M Trigeminal NR Nil Acylovir oral and  Lymphopenia
2020 [8] intravenous
Tartari, et al. 2020 68 F Trigeminal NR NR Acylovir Lymphopenia
[9] 74 F Trigeminal
71F Trigeminal
70M The dorsum of
hand
Elsaie, Youssef, 68 M right loin 2 days before HTN and Dyslipi- Valacyclovir NR
and Nada 2020b 60 F Left side of chest ~ Simultaneous demia Acyclovir
[6] and nape of the HTN
neck
Xu, et al. 2020 73M right lateral arm, 36 days NR intravenous acy- NR
[18] shoulder and after clovir
neck
Nofal, et al. 2020 42 M Herpes zoster 4 days after NR Oral acyclovir Lymphopenia
[10] 7F ophthalmicus 5 days after
28M 5 days after
IM 4 days after
Elsaie, Youssef, 36 F Lt forehead and 7 days after Nil Valacyclovir
and Nada 2020a upper eyelid Acetaminophen
[11]
Cao, et al. 2020 70F Right side of the =~ 46 days after Type 2 diabetes Aciclovir 0-5 g Lymphopenia
[14] waist and myasthenia intravenous
gravis
Brambilla, et al. 68 F Multi- 8 weeks NR Valacyclovir Lymphopenia
2020 [13] 44 F metameric((left 8 weeks Valacyclovir
64 F scapular and 10 weeks Only paracetamol
right inguinal)
Intercostal
Thoraco-abdom-
inal
Saati, et al. 2020 57T M Thoraco-dorsal simultaneous HTN Famciclovir NR
[15] with residual
neuralgia
Fernandez-Nieto, 56 F!212121212121212 1 qcalized (not 22 days after Nil Valacyclovir NR
etal. 2020 [12] 52M specified) 14 days after Nil Valacyclovir
63 F Localized (not 26 days after HTN Valacyclovir
56 M specified) 26 days after Dyslipidaemia Valacyclovir
82 M Ophthalmic 7 days after HTN, DM Acyclovir
73 F Ophthalmic 12 days after Dyslipidaemia Acyclovir
8 M Localized (not 6 days after HTN Acyclovir
specified)
Localized (not
specified)
Localized (not
specified)
Shors 2020 [19] 49 F Trigeminal 1 week after Nil Valacyclovir NR
Elsaie and Nada 44 M Left upper chest 1 week after NR Valacyclovir NR
2020 [20] and back
Pona, et al. 2020 70 F!616161616161616 1 ot hip 1 week after HTN Gabapentin Normal
[16] DM No antiviral Lymphocyte
Count
Desai, et al. 2021 62 F Right lower abdo- 20 days after HTN Acyclovir Normal
[17] men in an iliac Lymphocyte
region Count

DM diabetes mellitus, F' female, HTN hypertension, M male, F’ female, NR not reported
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CD3" T cells, CD4* T cells and CD8" T cells were signifi-
cantly lower in the HZ group [24].

This, in turn, is known to favor the reactivation of VZV,
resulting in HZ [4]. It is thought that the occurrence of HZ
infection correlates with a drop in the threshold of VZV-
specific CMI below an unknown level, while the severity of
HZ correlates with the remaining level of this VZV-specific
CMI at the time of reactivation [4]. So, this hypothetically
can cause the increased occurrence of HZ and more severe
disease in patients with COVID-19 infection.

Lymphopenia was present in 13 (86.6%) of patients
where lymphocyte counts were reported [8-10, 13, 14, 16,
17]. This could make them vulnerable to VZV reactivation
and HZ. Physicians should be aware of such an association
between HZ and COVID-19 infection, which is possible in a
few weeks following COVID-19 infection and diagnose and
treat HZ early to prevent complications, especially when a
considerably large proportion of HZ involves the trigeminal
nerve and HZ ophthalmicus [8—12].

In 2006, herpes zoster vaccine was licensed and in 2008
it was advised to be used for people aged 60 years or more
to prevent HZ and its complications including [25]. With
increased age, not only the risk of HZ increases but also
the risk of its complications including post-herpetic neu-
ralgia, hospitalizations and impaired daily activities [25].
Efficacy of HZ vaccine for prevention of HZ and PHN were
studied on a large scale of population [26]. In a randomized
controlled trial which followed 38,546 subjects for up to
4.9 years after vaccination found a vaccine efficacy of 51.3%
for prevention of herpes zoster and 66.5% for prevention of
PHN [26].

Given its favorable safety profile and high efficacy, HZ
vaccine should be recommended for all elderly and during
the pandemic with the overload of health services, the risk of
catching COVID-19 infection while in hospital and the pos-
sible increased incidence of HZ during the pandemic makes
HZ vaccine essential for given its favorable safety profile and
significant efficacy.

Moreover, we believe that zoster vaccination should be
considered during this pandemic, especially for the elderly
and fragile patients, to prevent HZ and its considerable mor-
bidity in this subset of patients.

A limitation of our study is that the number of reports
and the available data was not sufficient to draw strong,
generalizable conclusions. However, based on the available
data, reports of an increased number of HZ cases during the
COVID-19 pandemic, and the lymphopenia associated with
COVID-19 infection, which favours VZV reactivation, we
think that there is a causal relationship between COVID-
19 infection and HZ. Nevertheless, such a causal relation-
ship needs further epidemiological studies for confirmation.
We hope our study paves the way for further studies on this
topic. We also emphasize the importance of the available,
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safe and very effective HZ vaccine for elderly, fragile and
immunocompromised people during the COVID-19 pan-
demic which can prevent the debilitating HZ and its com-
plications and save them from the need for the currently
overwhelmed health services.
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