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Abstract

Background Although there is literature reporting correlations between varicella zoster

virus (VZV) infections and COVID-19, insufficient evidence exists in this regard. This

scoping review aims to identify the existing evidence regarding clinical characteristics of

primary VZV infection or reactivation in COVID-19.

Methods Following the PRISMA Extension for Scoping Reviews, MEDLINE and EMBASE

were searched for all peer-reviewed articles with relevant keywords including “Zoster,”

“Herpes,” and “COVID-19” from their inception to November 20, 2021.

Results A total of 19 articles with three observational studies and 16 case reports or

series were included. Primary VZV infections or reactivation were observed in 25 patients.

Forty-eight percent of the patients had disseminated VZV infection. The median time of

VZV-related rash after the onset of respiratory symptoms was 7.0 days (interquartile range:

0–18.8). Those with COVID-19 and primary VZV infection or reactivation had low

lymphocyte counts with a median of 0.67 9 103/ll.

Conclusion This scoping review identified uncertainty and a lack of strong evidence to see

the association between primary VZV infection or reactivation and COVID-19. However,

those with COVID-19 may be more likely to have disseminated VZV, which poses an

additional challenge from an infection prevention standpoint. Future studies are warranted

to determine the association between primary VZV infection or reactivation and long-term

consequences related to COVID-19.

Introduction

Coronavirus disease 2019 (COVID-19) is associated with severe

respiratory illness; however, the spectrum of the clinical syn-

drome includes a high prevalence of cutaneous findings, with an

estimated prevalence of up to 20.4%.1–3 A Spanish research

team reported 375 cases of COVID-19 with cutaneous manifes-

tations during the early period of the COVID-19 pandemic and

divided them into categories of acral areas with vesicles or pus-

tules (pseudo-chilblain), vesicular eruptions, urticarial lesions,

maculopapular eruptions, and livedo or necrosis.4 Although the

interaction between cutaneous changes and the COVID-19 dis-

ease burden is not fully understood, reporting COVID-19-related

cutaneous manifestations is important for physicians given their

possible correlations with unrecognized medical complications

with COVID-19, especially in the inpatient setting.5

Among the cutaneous manifestations, varicella zoster (VZV)

has attracted the attention of some researchers, with hypothe-

ses that the reactivation of VZV might be associated with the

severity of COVID-19, the initial symptoms of COVID-19, or

could be a harbinger of future post-acute sequelae of COVID-

19 (PASC).1,6–9 During the early period of the COVID-19 pan-

demic in 2020, some researchers hypothesized that VZV

reactivation in COVID-19 patients might have been associated

with immunosuppression related to COVID-19. A number of

case reports have been published reporting the herpesvirus

infection in COVID-19 patients.

Despite the attention, there is insufficient evidence regarding

the relationship between VZV and COVID-19. In this study, we

summarized current evidence available regarding VZV in

COVID-19 to identify the clinical characteristics and utility of the

infections in COVID-19 patients with a systematic scoping

review.

Materials and methods

Study design

We performed a systematic scoping review in accordance with

the Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) extension for scoping reviews

(PRISMA-ScR).10,11 Appendix S1 is the PRISMA-ScR checklist

of the present study.

Search strategy

MEDLINE and EMBASE searches were conducted for all

peer-reviewed articles from inception to November 20, 2021.

ª 2022 the International Society of Dermatology. International Journal of Dermatology 2022

1

https://orcid.org/0000-0003-0224-7501
https://orcid.org/0000-0003-0224-7501
https://orcid.org/0000-0003-0224-7501
mailto:


We employed no filters for study design and language.

Additional relevant articles were screened with the reference

lists of all articles that satisfied the eligibility criteria. The

search strategy harbored relevant keywords, including

“Herpes,” “Shingles,” and “COVID-19.” Two authors (TC and

YN) conducted the search independently. See Appendix S2

for detailed search terms.

Eligibility criteria

The criteria for the inclusion of articles are as follows:

1 Peer-reviewed articles describing the relationship between

VZV and COVID-19, or cases of primary VZV infection or

reactivation in patients with laboratory-confirmed COVID-19.

2 Randomized controlled trials, case–control studies, cohort

studies (prospective or retrospective), cross-sectional studies,

and case series

The exclusion criteria included the following:

1 Qualitative studies, review articles, and commentaries

2 Conference abstracts

3 Diagnosis of COVID-19 made without confirmatory

polymerase chain reaction testing

Study selection

TC and YN assessed selected articles for full-text assessment

independently using EndNote 20 reference management

software. Articles considered eligible were subsequently

evaluated at full length.

Data extraction and definition

We used a standardized data collection form that followed the

PRISMA and Cochrane Collaboration guidelines for systematic

reviews to obtain the following information from each study:

title, name of authors, year of publication, country of origin,

study characteristics, target outcome, aims, study and

comparative groups, key findings, and limitations. We also

summarized data from included cases to identify clinical

characteristics of primary VZV infection or reactivation in

COVID-19. Disseminated VZV infection is defined as >3

dermatomes or ≥2 nonadjacent dermatomes or >20 skin lesions

beyond the primary or adjacent dermatomes.12

Results

Search results and study selection

Figure 1 illustrates a PRISMA flow diagram that depicts the pro-

cess of identification, screening, eligibility, and inclusion or

Figure 1 PRISMA flowchart of the search

strategy
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exclusion of the studies. The initial search of MEDLINE and

EMBASE databases yielded 184 and 393 articles, respectively.

One hundred and fourteen duplicate studies were removed, and

463 articles were screened based on their relevance and type

of article. Four hundred and ten articles that were either review

articles, editorials, or conference abstracts were excluded from

the study, and 53 articles were then evaluated for full-text

review for study inclusion per our eligibility criteria. Reviews,

opinion articles, and articles with irrelevant topics were

excluded. A total of 19 articles with three observational studies

and 16 case reports or series were included in the review.6,13–30

Description of included studies

Table 1 describes the main characteristics of three observational

studies from the scoping review. Giavedoni et al. conducted a ret-

rospective analysis of COVID-19 skin lesions in order to character-

ize the clinical patterns of the lesions. Among the included 58

patients, one had herpes zoster and two had varicella. The time

from the beginning of respiratory symptoms to the onset of derma-

tologic findings was 14 days in two patients, and the one with vari-

cella had skin lesions simultaneously with the respiratory

symptoms.18 Katz et al. performed a retrospective case–control

study to evaluate the incidence of herpes zoster in COVID-19

patients compared with those without COVID-19.27 They found 16/

889 (1.8%) had primary VZV infection or reactivation with COVID-

19, compared with 4228/987,849 (0.43%) in those without COVID-

19 based on International Classification of Diseases (10th edition).

However, no details about individual patients were included. Matar

et al. conducted a single-center retrospective observational study

to see the incidence of cutaneous lesions in COVID-19 patients,

which included eight herpetiform rashes including herpes reactiva-

tion (no details noted) among 759 COVID-19 patients.19

Review of included cases

Table 2 presents baseline demographics and clinical character-

istics of patients with primary VZV infection or reactivation and

COVID-19 (n = 25) with a slight female predominance (44.0%

male and 52.0% female, one patient with unspecified sex).

Rash was mainly found in the trunk (60.0%) or trigeminal areas

(40.0%) with only a small number of patients with lesions on

extremities (12.0%). The vesicular eruption was the most com-

mon type of rash, but 16.0% of the patients had necrotic

lesions. The onset of the dermatologic manifestations varied,

but with the median of 7.0 days (interquartile range [IQR]: 0–

18.8) after the onset of respiratory symptoms. While only 40.0%

of the included cases described the lymphocyte counts of the

patients, patients had low lymphocyte counts with a median of

0.67 9 103/ll (IQR: 0.51–1.55 9 103/ll).

Discussion

The present study is the first systematic scoping review and analy-

sis of existing case reports and a series of HSV and VZV

cutaneous manifestations in those with COVID-19. Our results

underscore that HSV reactivation occurs at various times in rela-

tion to COVID-19 without certain trends. Interestingly, we also

found that 42.4% of the patients had disseminated disease.

The dermatologic manifestations of COVID-19 are variable

with unclear underlying pathogenesis. Some have hypothesized

that findings including mottling, livedo reticularis, petechiae, pur-

pura, and chilblain might be associated with microthrombosis

related to disseminated intravascular coagulation, acral ische-

mia, and thrombocytopenia.31–33 VZV reactivation is one of the

skin manifestations, likely due to lymphopenia causing

decreased cytotoxic T lymphocytes in COVID-19.34 In primary

VZV infection, VZV viremia can occur as early as 10 days, and

the production cycle of VZV in a cell was noted to be around 9

hours.35,36 Thus, the timing of a viral replication cycle or viremia

could still coincide with the onset of COVID-19 symptoms. VZV

reactivation may be an epiphenomenon that reflects immune

failure; however, given the considerable variability in the timing

of the onset of rash, it is still unclear whether VZV reactivation

may be associated with COVID-19 being a preceding phe-

nomenon or a consequence of physical and psychological

stress associated with the respiratory illness.

Interestingly, more than 40% of the included cases had dissemi-

nated VZV infection. VZV dissemination may occur as a primary

infection, nearly exclusively in immunocompromised adults includ-

ing those with age-related immunosenescence.37,38 While dissem-

inated VZV infection is uncommon and typically seen in

immunocompromised individuals, patients with COVID-19 had a

high prevalence of the disseminated disease. It could be due to

iatrogenic immunosuppression in COVID-19 patients with medica-

tions such as corticosteroids or effects of COVID-19 itself, which

might be related to lymphopenia seen in severe COVID-19.

Although it could be due to tissue infiltration or destruction of lym-

phocytes, the exact mechanism of the lymphopenia in COVID-19

has not been elucidated to date.39 Future studies are warranted to

see a relationship between the COVID-19-related lymphopenia

and cellular immunity against viral infection or reactivation.

Patients with disseminated VZV infection should be placed

on airborne and contact precautions until lesions are dry and

crusted. While physicians tend to clear patients from isolation

based solely on the duration of COVID-19, recognition of dis-

seminated VZV infection is also crucial from an infection control

standpoint.

Several limitations in the current study should be noted. First,

reactivation of VZV is a clinical diagnosis. Thus, there may be

either under- or overdiagnosis of VZV reactivation. Next, rash

related to VZV reactivation could be asymptomatic or too mild

to be noticed by clinicians, leading to selection bias that severe

cases may be more likely to be reported. Third, VZV-related

rash is common, with an incidence rate of 3.1–11.8 per 1000

person-years depending on the age group.37 Thus, patients

might have had VZV-related rash and COVID-19 within a close

time period solely by coincidence. Also, included studies did not
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specify whether their patients had either VZV reactivation or pri-

mary diseases. Another limitation is that there was a small num-

ber of observational studies with low-quality evidence and some

cases with missing data, lowering the precision of the results.

Despite the limitation, our results suggest a possible correla-

tion between VZV reactivation and COVID-19. However, given

the increased incidence of disseminated VZV infection, clini-

cians need to be aware of the importance of skin examinations

in COVID-19 patients. Future research areas related to VZV

reactivation in COVID-19 may include the detailed analysis of

the extent of cellular immunity in COVID-19 patients with a

focus on VZV-specific cytotoxic T lymphocytes as well as

prospective analysis of patients with a history of COVID-19 to

see if there is an increased incidence of VZV reactivation as

well as the association between PASC and VZV.
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