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Abstract

The aim of presenting this case was to show the difficulties in making the differential diagnosis of viral meningitis during the COVID
pandemic situation.

We report a case of a young man with clinical features of viral meningitis and with epidemiological history of COVID-19 in his family.
The patient complained of fever, headache, photophobia, nausea, myalgia, and fatigue. He gave a history of diarrhea and vomiting two
weeks before admission and close relatives with COVID-19. The neurological examination revealed a meningeal irritation syndrome.
The diagnostic tests we performed were as follows: nasopharyngeal swab and PCR of cerebrospinal fluid (CSF) for SARS CoV-2, com-
puted tomography scan of the head, general CSF examination, viral tests, and microbiology of CSE, enzyme-linked immunosorbent
assay (ELISA) IgM and IgG.

The results were consistent with viral meningitis due to HSV-1 in simultaneously found high titres of plasma SARS CoV-2 specific IgA

and SARS CoV-2 specific IgG and active viral serum infection for CMV and EBV.
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INTRODUCTION

Aseptic meningitis is an illness characterized by serous
inflammation of the linings of the brain (i.e., meninges),
usually with an accompanying mononuclear pleocytosis.
Clinical manifestations vary, with headache and fever pre-
dominating, stiff neck, photophobia, drowsiness, myalgias,
chills, sore throat, abdominal pain, nausea, and vomiting.
The illness is usually mild and runs its course without treat-
ment; however, some cases can be severe and life-threaten-
ing. Immunosuppressed patients are largely at a high risk
for developing the condition. Aseptic meningitis syndrome
is not caused by pyogenic bacteria. Although it is usually
caused by certain viruses, it has a number of other etiol-
ogies as well, both infectious and non-infectious. Hence,

the term aseptic meningitis is no longer synonymous with
viral meningitis, although the two are still often used nter-
changeably. Viral causes include the following: enterovirus-
es (coxsackievirus, echovirus, poliovirus), herpes simplex
virus types 1 and 2 (HSV-1, HSV-2), varicella-zoster virus,
arboviruses, the Epstein-Barr virus, HIV, influenza virus
types A and B, the mumps virus, lymphocytic choriome-
ningitis virus (LCMV), and rabies. Mollaret meningitis is
a recurrent disorder whose causative agent remains un-
known. However, recent data suggest that herpes simplex
virus (HSV-2 and, less frequently, HSV-1) may cause some
if not most cases.! It is characterized by repeated episodes
of meningitis, typically lasting two to five days, occurring
weeks to years apart.?

Viral meningitis is a relatively common disorder. The
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incidence of aseptic meningitis has been reported as 11
per 100,000 person-years, compared with a rate of 8.6 per
100,000 for bacterial meningitis.!

No specific treatment exists for most of the viruses that
cause meningitis; therefore, management, for the most part,
is supportive and includes analgesics, antinauseant medica-
tions, intravenous fluids, and prevention and treatment of
complications. Given the potential for serious neurologi-
cal morbidity and the persistently high mortality rates of
bacterial meningitis, a rapid institution of antibiotic cover-
age is essential when the diagnosis of bacterial meningitis
is suspected. A third-generation intravenous cephalosporin
is a customary choice. Effective antiviral therapy is avail-
able against HSV-1, varicella, and cytomegalovirus. In im-
munosuppressed patients, long-term therapy may be nec-
essary. Acyclovir is recommended for immunocompetent
hosts with HSV-2 meningitis and a primary genital herpes
infection. In patients with Mollaret meningitis, acyclovir
(intravenous or oral) or valacyclovir (oral only) are wor-
thy of consideration for both therapy and prophylaxis. In
general, corticosteroids are avoided in aseptic meningitis
because of their inhibitory effects on host immune
responses. Occasionally, glucocorticoids, such as dexa-
methasone, are useful when meningitis is associated with
signs of increased intracranial pressure.!

Of the three herpesviruses that can remain latent in
the host for a lifetime, herpes simplex virus 1 (HSV-1) is
more associated with encephalitis, whereas HSV-2 and
varicella-zoster virus (VZV) cause meningitis. These vi-
ruses cause primary infection of mucocutaneous surfaces,
establish latency in the peripheral sensory ganglia through
retrograde transportation, and reactivate periodically
with anterograde transmission to the nerve endings and
mucocutaneous surfaces. HSVs (HSV-1, HSV-2, VZV) en-
ter the brain mainly via the peripheral and cranial nerves.
Once inside the brain, the virus spreads through the sub-
arachnoid space in cerebrospinal fluid (CSF), and its rapid
replication can overcome the host defences. Inflamma-
tory WBCs such as lymphocytes accumulate and target
the virus. Consequently, inflammatory cytokines such as
interleukin (IL)-1pB, IL-6, and tumor necrosis factor-a are
released. Inflammatory responses can increase the perme-
ability of the blood-brain barrier, allowing the entrance of
circulating immunoglobulins.?

Novel coronavirus (SARS-Coronavirus-2; SARS-CoV-2)
emerged in December 2019 in Wuhan, China, and has be-
come a global health crisis. The SARS-CoV-2 virus affects
mainly the respiratory system, although other organs are
involved.* Symptoms are associated with lower respiratory
tract infection, including fever, dry cough, and shortness
of breath. Also, headache, dizziness, generalized weakness,
vomiting, and diarrhea may occur.” The neurological com-
plications described in SARS-CoV-2 are encephalitis and
meningitis, acute necrotizing encephalopathy, acute trans-
versal myelitis, cerebrovascular pathology, myopathy, and
Guillain Barre syndrome.®

Infection with SARS-CoV-2 is mediated by binding be-
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tween the receptor-binding domain of viral thorns and the
cellular angiotensin-converting enzyme-2 (ACE2) recep-
tor. ACE2 is expressed in many tissues (lungs, heart, kid-
neys, CNS, intestines, testicles), which suggests the emer-
gence of multiorgan complications.”

The T-cell response is initiated by antigen presentation
by dendritic cells and macrophages. CD4+ and CD8+ T
cells play a key role. CD4+ T cells activate B cells to stim-
ulate the production of a virus-specific antibody, while
CD8+ T cells can kill virus-infected cells.®?

CASE REPORT

A 23-year-old man without any concomitant diseases pre-
sented to the emergency room with a 3-day history of head-
ache, photophobia, nausea, myalgia, fever, and fatigue.
Painkillers had no effect on the symptoms. A CT scan was
performed 3 days before admission was without any patho-
logical findings. The patient had complained of diarrhea and
vomiting two weeks before admission, physical examination
was performed by a general practitioner, without additional
examinations.

Additional epidemiological history was obtained. The pa-
tient’s father died with acute respiratory distress syndrome
due to COVID-19 2 months prior to the event and his grand-
mother was hospitalized in ICU with COVID-19 acute respi-
ratory syndrome. The patient presented a negative result of the
ambulatory nasopharyngeal swab PCR - SARS-COV-2 test.

The physical examination was normal except for the high
temperature of 37.7°C. The neurological examination re-
vealed a meningeal irritation syndrome with neck stiffness,
positive Brudzinski's and Kernigs signs as well as signs of
altered consciousness - the patient was oriented but drowsy.

Diagnostic and therapeutic
management

On admission, a chest X-ray was performed with a normal
result. Nasopharyngeal swab for PCR-SARS-COV-2 was per-
formed with a negative result. Blood counts also remained
within the normal range, with only a slight increase in the
percentage of leukocytes relative to lymphocytes, with a nor-
mal total number of white blood cells (WBC 8.3 G/I; Lym
0.5 G/I; Lym% 6.8%; GRAN 7.6 G/l; GRAN% 90%). CRE,
D-dimer, and ferritin values were also within the reference
ranges. Brain CT angiography and brain magnetic resonance
tomography were also performed without any abnormalities.

The cerebrospinal fluid leaked under normal pressure,
clear, colourless. The general CSF examination was normal
and the microbiological culture remained sterile. The CSF
SARS-CoV-2 PCR was negative. Positive antibody titres were
detected for EBV IgG (+) and IgM (+), CMV IgM (+) IgG (+),
VZV IgM (+), HSV-1 IgM (+) IgG (+) in serum and CSF.
Immunoglobulins are glycoproteins that act as antibodies in
the body. IgM antibodies appear in the serum between 7-12
days after infection, and IgG antibodies appear in the serum
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after 14 days of meeting with the infectious agent. The pres-
ence of both IgM and IgG in the serum may mean that the
patient is in the active phase of the infection or the recovery
period. The presence of antibodies in the CSF indicates a neu-
roinfection.

Because of the epidemiological history and recent gastro-
intestinal complaints we suspected COVID-19. Therefore we
performed an ELISA SARS-CoV-2 IgM/IgG in serum and
cerebrospinal fluid. The results were as follows: serum SARS
CoV-2 specific IgA 2.03 (reference values <1.1), serum SARS
CoV-2 specific IgG 1.7 (reference values <1.1), normal results
for CSF ELISA tests. This proved that the patient had under-
gone an intestinal form of SARS-Cov-2 infection. Addition-
ally, the patient was tested for tuberculosis and HIV and the
samples were negative. Based on these data the final diagno-
sis was viral HSV-1 meningitis in an immunocompromised
patient due to COVID-19.

The patient was treated with antibiotic therapy (intrave-
nous ceftriaxone 2x2 g), antiviral therapy (acyclovir 400 mg
5 times daily), antiedema therapy (mannitol 4x125 ml intra-
venously, and dexamethasone 2x8 mg intravenously), symp-
tomatic therapy with antipyretic and analgesic medications.
The patient was discharged fully recovered after 10 days of
hospital treatment. Therapy with acyclovir was prescribed for
10 days.

DISCUSSION

The first reported case of SARS CoV-2 meningitis and en-
cephalitis was described by Moriguchi et al.!° in May 2020.
They described a 24-year-old man with typical symptoms
of meningoencephalitis with negative nasopharyngeal
SARS CoV-2 PCR and positive CSF PCR, abnormalities
consistent with encephalitis on brain MRI.!0

The first differential diagnosis we suspected was SARS-
CoV-2 associated meningitis. Moreover, both epidemio-
logical history and gastrointestinal complaints supported
this theory. The results of nasopharyngeal and CSF SARS-
CoV-2 PCR were not consistent with this suggestion. But
serum ELISA SARS CoV-2 confirmed that our patient was
“immune” and had undergone COVID-19 recently. As a
result of severe inflammation, it is possible to reach an “ex-
hausted immune system” T-cell exhaustion is term char-
acterizing the progressive loss of T-cell functions and can
culminate in the physical deletion of the responding cells.
Exhaustion is well-defined during chronic lymphocytic
choriomeningitis virus infection, severe viral infections,
and commonly develops under conditions of antigen-per-
sistence, which occur following many chronic infections
that are of significant public health concern including
hepatitis B virus, hepatitis C virus, and human immuno-
deficiency virus infections, as well as during tumor out-
growth.!! This makes the body susceptible to many other
infectious agents.

We tend to assume that this is exactly what happened in
the clinical case presented above. To date, numerous data

have been reviewed and presented on how a decline in the
immune system can lead to more serious manifestations of
SARS-CoV-2 infection. But let’s assume the opposite - is it
possible that this viral infection contributes to the clinical
manifestation of other infectious diseases? To date, no re-
port has denied or confirmed this two-way link. The ques-
tion remains open for further research.

We performed a wide viral assessment in the patient’s se-
rum and CSE Despite its high cost, polymerase chain reac-
tion (PCR) can rapidly and accurately detect EV, HSV, VZV,
EBV, and SARS-CoV-2. The results proved the presence of
HSV-1 in CSF and positive serum IgM CMV and EBV.

HSV-1 meningitis is extremely rare. Encephalitis is the
most frequent clinical central nervous system (CNS) mani-
festation of HSV-1. HSV-2 typically causes meningitis.

There are two main types of HSV CNS infection, prima-
ry and recurrent. In more than 70% of cases, HSV menin-
goencephalitis is caused by the reactivation of a latent virus
in individuals who have previously been infected. Once
reactivation has occurred, viral particles are transported
via the anterograde axonal transport via the olfactory and
trigeminal pathways to the CNS. In 30% of cases, HSV me-
ningoencephalitis is caused by a primary infection, and the
virus also reaches the CNS by the olfactory and trigeminal
nerves. In immunocompetent hosts, HSV meningoenceph-
alitis affects brain regions such as the limbic system, mesi-
al temporal, and frontal regions (amygdala, hippocampus,
parahippocampal gyrus, temporal uncus, insula, and cin-
gulate gyrus) earlier and most severely. The putamen and
basal ganglia are usually unaffected.!?

Poesy Payal et al. report a clinical case of a 47-year-old
male, an alcoholic with a previous history of tuberculous
lymphadenitis, who presented with headache, fever, and al-
tered speech. CSF analysis proved positive PCR HSV-1 and
Cryptococcus neoformans.'?

Somayeh Azadfar et al. evaluated HSV meningitis in 45
children in Gorgan province, Iran. Forty-five cerebrospinal
fluid samples taken from children with negative bacterial
culture results were tested for viral, biochemical, and cyto-
logical assays. DNA extraction and PCR were performed.
HSV-1 was detected in 4 (8.8%) samples without any HSV-
2 infections. Their conclusion was that the distribution of
HSV types in children with meningitis in Gorgan province
was predominantly type 1 compared with type 2, which
was reported more in other areas.!?

HSV-1 meningitis is extremely rare. In most reported
cases, meningitis is due to coinfection with HSV-1 and oth-
er agent or it is found in patients with immunodeficiency.
The treatment obligatory includes antiviral medications. In
our case, both key findings are the COVID-19 “terrain” and
rare HSV-1 cause for meningitis.
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Pe3tome

Ilenb mpepcTaBaeHNs 9TOTO CIy4as COCTOSA/NA B TOM, YTOOBI ITOKa3aThb TPYAHOCTY AM¢epeHINaNbHOi NUATHOCTUKY BUPYCHOTO

MeHMHTUTA BOo BpeMd maHgemun COVID-19.

MBI coobliraeM 0 CIydae MOTOOTO YelOBeKa ¢ KIMHUYECKVMI XapaKTePUCTUKAMI BUPYCHOTO MEHWHTUTA U SINeMUOIOTIeCKIM
anamue3oM COVID-19 B cembe. bonpHOII penbsABIsI >)kanobsl Ha JIMXOPAaJKY, TOTIOBHYIO 6071b, CBETOOO0SA3Hb, TOILHOTY, MUA/ITUIO U
OBICTPYIO yTOM/IsIEMOCTD. OH COOOILIIIT O Auapee U PBOTE 3a iBe Hefle/y A0 TOCIUTANIN3ALNN 1 67U3KUX PoAcTBeHHMKax ¢ COVID-19.
IIpy HEBPOIOTMIECKOM OCMOTPE BBIAB/IEH CHHIPOM pasfpaXkKeHNs MO3TOBBIX 000/104eK. Bbiin IpoBefeHb! cenyIolie [UarHOCTIYe-
cKue TecTbl: HazodapuHreanbHbiit cekpet u ITIIIP cnnuroMo3rooit xxupkocti (CMIK) Ha SARS CoV-2, koMnbioTepHas ToMorpadus
ronoBbl, obiee uccregosanue CMIK, BUPYCHbIE TECThI I mukpobuonorns CMK, MMMyHocbepMeHTHbHZ anamm3 (ELISA), IgM n IgG.

PesynbTaThl COOTBETCTBOBAMM BUPYCHOME MEHMHIUTY, BbIsBaHHOMY BIII-1, Ipu OZHOBpEMEHHO OOHAPY>KEHHBIX BBICOKMX TUTPAX
mw1asMel crienudndeckux IgA xk SARS CoV-2 u cneundnyecknx IgG x SARS CoV-2 1 aKTUBHOM BUPYCHON MHQEKIUM BUPYCOM
SmTeliHa-Bapp 1 TOMeranoBMpyCHOM MHEKIMIL.

KnwoueBble cnoBa

COVID-19, BIIT-1, MEHMHTUT
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