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First reports of monkeypox and varicella-zoster virus coinfection in the global human monkeypox [ wdaes |

outbreak in 2022

Monkeypox (MPX) is a zoonotic virus closely related to smallpox
responsible for the sudden increase in the number of MPX cases in
humans in non-endemic countries during 2022. Most cases of disease in
the current multi-country outbreak have been associated with sexual
risk behaviors among men who have sex with men, with a higher
prevalence of lesions in the anogenital region and oral mucosa due to
skin-to-skin contact during unprotected sexual intercourse. Further-
more, it has been found that two out of every five individuals with MPX
are living with HIV, and that the prevalence of concurrent sexually
transmitted infections (STIs), such as syphilis, gonorrhea, and herpes
simplex virus infection, is approximately 20% [1]. However, reports of
coinfection with other viruses have been extremely rare.

Here, we described the first cases of MPX and varicella-zoster virus
(VZV) coinfection in the current global human MPX outbreak. All cases
were diagnosed between August 22 and November 11, 2022, in Sergipe
state, Northeast Brazil. Samples were obtained from skin lesions and
were all positive for MPX and VZV using real-time polymerase chain
reaction (RT-PCR). Molecular diagnosis was described in detail previ-
ously [2] and processing of clinical samples was performed using a
5-plex assay (Kit Molecular 5Plex OPV/MPXV/VZV/MOCV/RP,
Bio-Manguinhos/Fiocruz, Brazil). Positive samples had cycle threshold
(Ct) values less than 37.

During the study period, 25 patients were diagnosed with MPX, of
which five (20%) were also coinfected with VZV. Four patients were
heterosexual men and the age ranged from 13 to 44 years. The most
common systemic symptoms were fever and headache. All patients had
skin lesions, mainly on the limbs and trunk, which ranged from papules
to umbilicated pustules. None of the patients had lesions in the oral
cavity or genital region and reported any known contact with a
confirmed case, people experiencing similar symptoms, or recent travel
abroad. The patients were in good clinical condition and did not require
hospitalization. Serology tests for HIV and other STIs (syphilis and
herpes simplex virus) were negative. Although three patients reported
having been immunized against smallpox as a child, the other patients
were unable to provide this information. None of the patients had a
history of shingles vaccination. The clinical and epidemiological char-
acteristics of the patients are detailed in Table 1.

To the best of our knowledge, this is the first study to report cases of
MPX and VZV coinfection during the current outbreak. VZV is a common
and ubiquitous human neutrotropic alphaherpesvirus that causes two
distinct diseases, varicella (chickenpox) as a primary infection and
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shingles (herpes zoster) as a result of VZV reactivation. Most cases of
varicella occur among children and adolescents, while age is considered
a major risk factor for herpes zoster, whose incidence increases signifi-
cantly in people over 50 years of age [3]. In African countries, where
MPX is endemic and vaccine coverage against VZV is low, the
co-occurrence of these two diseases has been common, particularly
among children and adolescents [4,5]. In Brazil, the varicella vaccine
has been made available free of charge by the National Immunization
Program since 2013 [6], but herpes zoster vaccine is only offered in
private clinics at a high cost. Therefore, the co-occurrence of MPX and
VZV infections in Brazil should not be overlooked.

The mechanisms underlying the co-occurrence of MPX and VZV are
unknown. However, VZV cutaneous lesions could serve as an entry point
for MPX after direct contact with infected individuals, or MPX infection
could reactivate latent VZV. Given the clinical characteristics and
epidemiological context, it is possible to speculate that the positive
samples for VZV DNA in this study are the result of virus reactivation
even though there is no typical shingles manifestation. Although herpes
zoster is an opportunistic infection that increases the risk of complica-
tions and hospitalization, the patients in this study were immunocom-
petent and had a limited clinical course. It has been suggested that MPX
and VZV coinfection could modulate the severity of the overall infection
[5]. Further studies need to estimate the rates of MPX and VZV coin-
fection during the current outbreak, elucidate the pathophysiological
mechanisms, and better understand the clinical repercussions in
immunocompetent and immunocompromised patients.
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Table 1
Clinical and epidemiological characteristics of patients with monkeypox and varicella-zoster virus coinfection.

Variables Case 1 Case 2 Case 3 Case 4 Case 5
Sex Male Male Male Female Male
Sexual orientation Heterosexual Heterosexual Heterosexual Heterosexual Heterosexual
Age 44 years 20 years 21 years 13 years 46 years
MPX Diagnosis

Method RT-PCR RT-PCR RT-PCR RT-PCR RT-PCR

Sample Skin swab Skin swab Skin swab Skin swab Skin swab

Days between the onset of lesions and testing 4 8 5 4 1

Ct values 29.8 34.4 33.5 35.0 36.0
Systemic symptoms

Lymphadenopathy Yes No No No No

Fever Yes No Yes Yes Yes

Asthenia No No No No No

Headache Yes Yes No Yes No

Myalgia No No No No Yes

Sore throat No No No No No
Cutaneous lesions Yes Yes Yes Yes Yes
Location

Hands/feet Yes Yes Yes No No

Arms/legs Yes Yes Yes No No

Trunk No No Yes Yes Yes

Face No No No No No

Genital No No No No No

Anal/perianal No No No No No

Oropharynx/oral mucosa/lips No No No No No
Hospitalization No No No No No
Prior vaccination against varicella NR NR Yes Yes Yes
Prior vaccination against shingles No No No No No
Known contact with a confirmed case No No No No No
Travel abroad No No No No No
Sexual exposure before onset of symptoms No No No No No
Concomitant sexually transmitted infection

Syphilis and herpes simplex virus infection No No No No No

HIV No No No No No
Concomitant varicella zoster virus infection Yes Yes Yes Yes Yes

Ct values 20.6 22.3 17.6 14.0 21.0

Ct, cycle threshold. NR, not reported.
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