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We report a case of varicella zoster virus (VZV) meningitis following BNT162b2 mRNA COVID-19 vac-
cination in an immunocompetent patient. A final diagnosis was made based on identification of VZV
via positive polymerase chain reaction of cerebrospinal fluid along with characteristic symptoms such
as fever, headache, and stiff neck. This phenomenon has been reported elsewhere; this is the 13th such
case reported worldwide and the 7th case in immunocompetent patients, indicating the need for careful
monitoring after COVID-19 vaccines.
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Introduction

Since December 2019, COVID-19, caused by SARS-CoV-2 infec-
tion, has been a major health threat worldwide (Hayakawa et al.,
2020). The mRNA-based BNT162b2 mRNA COVID-19 vaccine has
demonstrated a high efficacy rate with an acceptable safety pro-
file (Polack et al., 2020). In Japan, a nationwide mass BNT162b2
mRNA vaccination campaign was launched and rolled out at an ex-
ceptionally rapid pace with high vaccine acceptance. As of June 13,
2021, 14.0% (n=17 580 587) and 4.9% (n=6 104 732) of the popula-
tion had received their first and second vaccine dose, respectively
(Ministry of Health, Labour and Welfare, Japan, 2021).

Although vaccination is expected to be one of the most
important COVID-19 infection prevention and control measures
(Polack et al., 2020), several adverse reactions have been reported
(Chen et al., 2021), including a few cases of varicella zoster virus
(VZV) reactivation in Israel, Finland and Spain (Furer et al., 2021;
Rodriguez-Jiménez et al., 2021; Tessas et al., 2021). Herein, we re-
port a case of VZV meningitis following BNT162b2 mRNA COVID-19
vaccination and discuss the potential mechanisms.
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Case Report

A 71-year-old woman with immunoglobulin A (IgA) nephritis
presented to the hospital with fever and headache, which had per-
sisted for 1 week since the day after her first BNT162b2 mRNA
COVID-19 vaccination. She had regular visits to the hospital for
IgA nephritis but had never used immunosuppressive drugs. She
had a history of chickenpox in childhood but no history of vacci-
nation for herpes zoster virus. On admission, she was conscious,
and her temperature, blood pressure, heart rate, respiratory rate,
and percutaneous arterial oxygen saturation were 38.1°C, 122/78
mmHg, 91 bpm, 16 breaths/min, and 98% (while breathing ambi-
ent air), respectively. Her physical examination tests revealed stiff
neck, jolt accentuation and Kernig’s sign. However, there were no
obvious neurodegenerative finding. Five days post-vaccination, she
developed painful vesicles and erythematous patches on the right
side of her umbilicus and on her back (Figure 1). Blood test re-
sults showed a normal level of C-reactive protein (0.04 mg/dL)
and white blood cell count (4860 cells/uL) with no lymphope-
nia (23%). The patient had 1.92 IU /mL and >128 IU /mL of VZV
IgM and IgG antibodies, respectively. Notably, the patient was HIV-
negative. Cerebrospinal fluid (CSF) examination revealed a nor-
mal opening pressure level (160 mmH,0), a high leukocyte count
(289 cells/uL) with lymphocytic predominance (95.8%), a high pro-
tein level (295 mg/dL), and a normal glucose level (60 mg/dL).

A final diagnosis of VZV meningitis was made based on positive
rapid immunochromatography (abdominal vesicles tested) and CSF
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Figure 1. Vesicles and erythematous patches of varicella zoster virus infection.
Skin lesions with crusting and vesiculation, and surrounding erythema (white ar-
row) affecting the abdomen (A) and back (B) in the Th10 dermatome.

polymerase chain reaction (PCR) results (1.86 x 10% /uL). The pa-
tient’s skin rash was confined to a single location, so she did not
meet the diagnostic criteria for disseminated herpes zoster. How-
ever, because of the presence of meningitis and the skin rash, stan-
dard, contact, and airborne infection control measures using a pri-
vate room were conducted based on the hospital infection preven-
tion and control manual. These infection control measures were
continued until her skin rash crusted over. Her SARS-CoV-2 PCR
results were negative for both nasal swab and CSF samples. She
was started on intravenous acyclovir treatment; as of hospital day
3, she became afebrile, and her headache improved. On hospital
day 14, she was discharged without any complications. Because the
first vaccination did not cause potentially fatal allergic symptoms,
we recommended the second vaccination after discharge based on
our policy. The patient provided written informed consent to have
her clinical details presented in this report.

Discussion

We encountered a patient who developed VZV meningitis
shortly after receiving the first dose of the BNT162b2 mRNA
COVID-19 vaccine. Although the association between vaccination
and VZV meningitis may be coincidental, this case is noteworthy
for the following three reasons.

First, several cases of VZV reactivation following BNT162b2
mRNA COVID-19 vaccination have been reported worldwide
(Furer et al., 2021; Rodriguez-Jiménez et al., 2021; Tessas et al.,
2021). Similar to our case, VZV reactivation occurred after vacci-
nation in immunocompetent patients in two of the previous re-
ports involving a total of six patients (Rodriguez-Jiménez et al.,
2021; Tessas et al., 2021); the other report involved VZV reacti-
vation in patients with autoimmune inflammatory rheumatic dis-
eases. In these previous cases, the duration from vaccination to
VZV reactivation ranged from 1 to 16 days, and VZV reactivation
was reported after administration of either the first or second vac-
cination dose (Furer et al., 2021; Rodriguez-Jiménez et al., 2021;
Tessas et al., 2021). These findings imply that VZV reactivation may
develop in the BNT162b2 mRNA COVID-19 vaccinated population.

Second, patients infected with SARS-CoV-2 have been reported
to naturally develop VZV reactivation (Xu et al, 2020). A cy-
tokine storm involving release of proinflammatory cytokines, such
as interleukin-6, tumor necrosis factor-alpha, and interleukin-12,
disturbs the function of CD4+ T cells and promotes excessive ac-
tivation, and possibly subsequent exhaustion of CD8+ T cells, may
be one of the mechanisms of SARS-CoV-2-associated VZV reactiva-
tion (Zheng et al., 2020).

Third, vaccinations to prevent diseases other than COVID-
19, such as hepatitis A, influenza, rabies, and Japanese en-
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cephalitis, can also result in VZV reactivation (Bostan and Yalici-
Armagan, 2021). Therefore, it is conceivable that this new
BNT162b2 mRNA COVID-19 vaccine may have the same effect as
observed with natural infection in the long run.

Our report has several limitations. First, this is the only case
report thus far. Second, VZV meningitis after BNT162b2 mRNA
COVID-19 vaccination may be coincidental. However, due to sup-
porting evidence of similar cases (Furer et al., 2021; Rodriguez-
Jiménez et al., 2021; Tessas et al., 2021), BNT162b2 mRNA COVID-
19 vaccine-associated VZV reactivation cannot be ruled out. Im-
mune dysregulation by mRNA vaccines may cause VZV reactiva-
tion, even in immunocompetent patients with no lymphopenia
(Rodriguez-Jiménez et al., 2021; Tessas et al., 2021).

In conclusion, we observed a case of VZV meningitis follow-
ing BNT162b2 mRNA COVID-19 vaccination in an immunocompe-
tent patient. Although there are only a few such reports to date,
these cases suggest that the possibility of VZV reactivation (includ-
ing meningitis) should be carefully monitored as a potential phe-
nomenon occurring after vaccination. With the large numbers of
people being vaccinated with the BNT162b2 mRNA COVID-19 vac-
cine, further studies on the relationship between COVID-19 vacci-
nation and VZV reactivation after vaccination should be conducted.
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