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Herpetic meningoencephalitis
following inactivated
COVID-19 vaccine:

a coexistence or coincidence?
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ABSTRACT:

—  Objective: Herpetic meningoencephalitis is characterized by a severe prognosis. Neurological involve-
ment is secondary to recurrence in adults. We report the first case of meningoencephalitis caused by the
herpes simplex virus 1 (HSV-1) which occurred immediately after vaccination against the coronavirus dis-
ease 2019 (COVID-19).

—  Case presentation: A 42-year-old woman with no previous medical history received her first dose of
the SARS-CoV-2 vaccine [heterologous rAd26 and rAd5 vector-based SARS-CoV-2 vaccine (Sputnik®)]
while asymptomatic. Two weeks later, the patient presented with asthenia and obnubilation requiring
hospitalization in the Intensive Care Unit of the Infectious Diseases Department (Hedi Chaker Hospital,
Sfax, Tunisia). Magnetic resonance brain imaging showed an abnormal signal from the inner side of the
right temporal lobe in T1 iso-signal and T2 hyper-signal. The patient tested positive for HSV-1; thus, the
diagnosis of herpetic meningoencephalitis was retained. The patient’s general condition and her labora-
tory test results improved after receiving treatment with acyclovir. The treatment was maintained for 14
days and the patient was discharged from the hospital without any central nervous system impairment.

——  Conclusions: The recurrence of HSV-1 infection following SARS-CoV-2 vaccine is exceptional. We re-
port the first possible link between SARS-CoV-2 vaccination and the recurrence of herpetic meningoen-
cephalitis.

—  Keywords: COVID-19, Vaccine, Herpetic meningoencephalitis, Acyclovir.

INTRODUCTION Viruses are the main infectious cause of meningo-
encephalitis worldwide?. According to the literature, the

Meningoencephalitis (ME) is defined by the presence of  main virus causing ME is the Herpes Simplex Virus

an inflammatory process of the brain in association with
clinical evidence of neurologic dysfunction!. It includes
concomitant meningeal inflammation, in addition to the
encephalitic component.

ME is characterized by the association of fever,
headache, and altered level of consciousness'. Other
findings in patients with ME include acute cognitive
dysfunction, behavioral changes, focal neurologic signs,
and seizures.

(HSV-1). It is responsible for 20% to 50% of viral ME.
About 30% of herpetic meningoencephalitis is due to a
primary HSV-1 infection, whereas the remaining cases
are attributed to viral reactivation or reinfection®.
Between 52% and 84% of the human adult population
is latently infected by HSV-14. The interaction between
HSV-1 and the immune system allows the virus to remain
dormant in the host for a lifetime. However, disruptions
in the immune system can activate the virus with the po-
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tential of meningoencephalitis’. Reactivation has been
associated with increasing age, HIV infection, physical
or emotional stress, fever, exposure to ultraviolet light,
tissue damage, and immunosuppression®’. Vaccination
seems to be a rare cause of herpetic reactivation.

According to studies®®, herpetic meningoencephalitis
was rarely described after the influenza vaccine®. It can be
hypothesized that this clinical condition develops due to the
activation of an autoimmune mechanism after vaccination®s,

Currently, vaccination is a topical issue since it is the
most efficient solution to end the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) pandemic. Thus,
it becomes critical to know whether these vaccines are
safe or not. Common side effects are pain at the injection
site, fever, fatigue, headache, chills, and diarrhea. The
frequency of these side effects varies depending on the
vaccine concerned’. Cutaneous reactions seem to be fre-
quent after SARS-CoV-2 vaccines and include erythema,
swelling, itching, and generalized rashes'.

SARS-CoV-2 vaccines can cause neurologic dis-
orders like demyelinating diseases, fever-induced sei-
zures, and other possible side effects!'.

Here, we report the first case of herpetic meningo-
encephalitis in a young adult, two weeks after receiving
the heterologous rAd26 and rAd5 vector-based SARS-
CoV-2 vaccine (Sputnik®).

CASE PRESENTATION

A 42-year-old woman presented to the Emergency De-
partment (Sfax Center, Tunisia) complaining of fever
and confusion. She had no previous medical history.

No previous SARS-CoV-2 infection was reported
and no influenza vaccine was received. She received
her first dose of the heterologous rAd26 and rAd5 vec-
tor-based COVID-19 vaccine (Sputnik®) while she was
asymptomatic.

Two weeks after vaccination, the patient suffered
from asthenia and obnubilation requiring her hospi-

talization in the Intensive Care Unit of the Infectious
Diseases Department (Hedi Chaker Hospital, Sfax,
Tunisia). On admission, she had a body temperature of
38,5°C, a heart rate of 100 beats/minute, and a Glasgow
Coma Score of 10/15. The evolution was marked by the
onset of a generalized seizure.

Full blood count (FBC) was normal. Elevated inflam-
matory markers were noted, with a C-reactive protein lev-
el of 100 mg/L (normal level should be less than 6 mg/L).
The Transaminase level was normal. Blood cultures were
collected on admission. HI'V serology was negative.

Magnetic resonance brain imaging has shown an ab-
normal signal from the inner side of the right temporal
lobe in T1 iso-signal and T2 hyper-signal (Figure 1).

The cerebrospinal fluid was clear, containing 15
white elements/mm?3, normoglycorachia with 3.55
mmol/l for a concomitant glycemia at 6 mmol/l, and hy-
perproteinorachia at 0.51 g/I.

At the Intensive Care Unit, the patient was initially
treated with an intravenous third-generation cephalospo-
rin (cefotaxime at a dose of 300 mg/kg/day), corticoste-
roid (Dexamethasone 10 mg, 4 times per day for 4 days),
and acyclovir (at a dose of 10 mg/kg 3 times per day). On
the 4" day of hospitalization, the positivity of HSV-1 on
the cerebrospinal fluid was notified, so the diagnosis was
rectified and only treatment with acyclovir was contin-
ued. The evolution was marked by the normalization of
the neurological exam and the treatment was maintained
for 14 days. She was discharged from the hospital without
any central nervous system impairment.

DISCUSSION

The most efficient solution to SARS-CoV-2 pandemic
is a safe and efficient vaccine. The vaccine’s goal is to
produce antibodies that can neutralize pathogens or flag
them for destruction by the immune system. An array of
modalities including novel techniques are being utilized
as the mRNA vaccine platforms, inactivated virus, viral

Figure 1. Axial image of cerebral MRI showed (a) high signal intensity on FLAIR imaging within right insular regions. Diffusion-
weighted imaging (b) showed restricted diffusion in the right temporal region. Post-contrast T1-weighted images (¢) showed no en-
hancement in the right temporal cortex.
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vector, and protein subunit'?2, Regardless of platform used,
vaccines could bare the risk of neurological side effects!!.

Actually, vaccine-related neurological adverse
events have previously been reported. For example,
demyelinating diseases was linked to Hepatitis B vac-
cine'®, Guillain-Barré syndrome (GBS) to the Influenza
vaccine* and Tetanus vaccines®.

Reactivation of herpetic ME has also been described
after influenza vaccine administration'®!®. The patho-
genesis of reactivation of HSV could be explained by
the temporary loss of immunologic control during influ-
enza A (HIN1) vaccination.

Gonzéalez et al® reported a recurrent case of HSV
meningoencephalitis reactivation in two consecutive
years, occurring a few weeks after his annual vaccine
(Vaxigrip®, Sanofi, K7375-2) and (Influval®, Abbott,
HYO01N), respectively. Hassman et al® presented a pa-
tient who suffered from HSV-1 reactivation related
episodes (encephalitis, seizure, and retinitis), for three
consecutive years within few days after influenza vac-
cination. The vaccine received each year were respec-
tively Fluvarix (2012-2013 formula, GlaxoSmithKline,
London, England), Agriflu (2013-2014 formula, Novar-
tis, Basel, Switzerland) and Fluzone (2014-2015 formu-
la, Sanofi Pasteur, Paris, France)’.

Regarding SARS-CoV-2 vaccines, some neurologi-
cal side effects were reported. Referring to Vaccine Ad-
verse Event Reporting System (VAERS) database, there
were cases of stroke, Guillain-Barré syndrome (GBS),
facial palsy, transverse myelitis, and acute disseminated
encephalomyelitis®'. However, these data were based on
passive monitoring, thus biased.

Although rare, mild, and severe neurological side ef-
fects have been occasionally reported?, their type and
frequency depend on the type of vaccine.

For inactivated vaccines, a febrile reaction after vac-
cines is a common side effect? but no febrile seizure
was reported so far during the vaccines trials''. Con-
cerning autoimmune disorders frequently related to
other inactivated vaccines, many reviews'**?* found no
relationship between SARS-CoV-2 inactivated vaccines
and autoimmune disorders.

Protein subunit vaccine, such as the Novavax vaccine,
was considered to be safer because its components contain
only recombinant proteins or synthetic peptides without
the involvement of infectious viruses'!. Regarding nucle-
ic acid-based vaccines consisting of DNA or mRNA, the
clinical trial published by Polack et al*> explored the safety
of the BNT162b2 mRNA SARS-CoV-2 Vaccine (Pfizer®).
Their study® including 43,448 participants showed no neu-
rological adverse events in the vaccine group.

Concerning viral vector vaccines, such as in our
case, vaccines consist of a recombinant virus (for ex-
ample Adenovirus) in which genes coding for viral an-
tigens of SARS-CoV-2 have been cloned using recom-
binant DNA techniques. This vaccine will enter cells
and produce the antigen without new viral replication®.
According to the phase 3 trial published by Voysey et
al?’, there are 3 cases of transverse myelitis reported af-
ter the ChAdOx1 nCoV-19 vaccine (AstraZeneca®), but
only one was possibly related to vaccination.

The pathogenesis of transverse myelitis remains un-
certain. It can be caused by either SARS-CoV-2 anti-
gens or chimpanzee adenovirus antigens inducing im-
mune mechanisms leading to myelitis®®,

In addition, two patients presented neurological ad-
verse events after vaccination with Janssen Ad26.COV2
Vaccine: a case of GBS and a case of facial paralysis.
However, both cases had no sufficient data to establish
a direct link with vaccination®. Despite different neuro-
logical side effects related to all types of SARS-CoV-2
vaccines, no case of ME caused by HSV reactivation
was reported. However, a few cases of Varicella Zoster
Virus (VZV) reactivation were reported in the litera-
ture. According to the publication of Bostan et al*, a
case of VZV reactivation in a 79-year-old patient was
noted, 5 days after receiving an inactivated SARS-
CoV-2 vaccine (COVAXIN). A more recent publication
by Furer et al*! reported the experience of six immuno-
compromised patients who developed the first episode
of zoster closely after vaccination with the BNT162b2
mRNA vaccine (Pfizer). In a recent study published in
July 2021 concerning cutaneous reactions reported af-
ter Pfizer or Moderna SARS-CoV-2 vaccination, only
10 out of 414 patients presented zoster™.

Our study seems to be the first case of a possible
link between the first dose of a viral vector SARS-
CoV-2 vaccine and herpetic meningoencephalitis. The
exact mechanism remains elusive, but vaccine-induced
immunomodulation may be involved. However, some
limitations are present. First, we reported a single case.
Moreover, a confident connection between the heterol-
ogous rAd26 and rAd5 vector-based SARS-CoV-2 vac-
cine (Sputnik®) and ME cannot be assured.

CONCLUSIONS

SARS-CoV-2 vaccines have been proven to be effective
and safe, but at the same time, it is crucial to keep in mind
the potential neurological side effects of these vaccines.

Our case reported the first possible case of reactiva-
tion of herpetic meningoencephalitis after SARS-CoV-2
vaccine. This case highlights, not the perils of SARS-
CoV-2 vaccination, but the complexity of the HSV-1-host
interface. In conclusion, more epidemiological studies are
needed to elucidate the possible link between vaccination
and the reactivation of herpes virus infections.
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