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Abstract:

Herpes simplex virus type 1 is the first cause of acute focal encephalitis with necrosis of the cerebral parenchyma
in children and adults, with high morbidity. Herpes simplex virus type 2 is the main cause of herpetic meningitis in
adults, with a good evolution. Herpetic meningoencephalitis is rarely caused by HSV-1. We report three observa-
tions of PCR-confirmed HSV-1 meningoencephalitis in cerebrospinal fluid in young immunocompetent adults aged
27, 53, and 58. They presented with a meningoencephalitis picture consisting of a meningeal syndrome and ence-
phalic involvement. Lumbar puncture confirmed lymphocytic clear-fluid meningitis, with a median white blood cell
count of 97, red blood cell count of 69, proteinorachia of 0.78, and glycorachia of 0.62. Cerebral magnetic reso-
nance imaging is the gold-standard neuroimaging technique in the management of herpetic meningoencephalitis.
Early initiation of acyclovir has contributed significantly to improved patient outcomes and prognosis. Herpetic
meningoencephalitis is a diagnostic and therapeutic emergency, with a very poor functional prognosis, particular-

ly in terms of complications.
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Introduction

Herpes simplex viruses 1 (HSV-1) and 2 (HSV-2) are
the main causes of central nervous system infections,
with very different frequencies and severities [1-3].
HSV-1 is the main cause of herpetic encephalitis,
accounting for 5% to 15% of encephalitis in children
under 5 years of age following initial infection, and in
adults over 50 years of age following reactivation,
with high morbidity and mortality in excess of 70%,
and a worldwide incidence of 2-6 cases/million in-
habitants/year [1,2]. HSV-2 is the main cause of be-
nign and sometimes recurrent genital herpes meningi-
tis in adult females, with a worldwide incidence of 7
cases/million population/year [3]. The main clinical
manifestations of HSV-1 herpetic encephalitis are
encephalopathy, fever, convulsions, headache and
focal neurological deficits [4]. Herpetic meningoen-
cephalitis is rarely caused by HSV-1. We report three
observations of PCR-confirmed HSV-1 meningoen-
cephalitis in cerebrospinal fluid in young immuno-

competent adults admitted to the Infectious Diseas-
es Department of Ibn Rochd University Hospital in
Casablanca.

Observations

Case 1

Mr. TA, aged 53, with a history of seizures in
2003, was admitted on July 22, 2022, to the Infec-
tious Diseases Department at Ibn Rochd University
Hospital for a meningeal syndrome consisting of
headache in the form of a helmet, resistant to anal-
gesics, emesis and an infectious syndrome consist-
ing of fever and a syndrome of encephalitis, in-
cluding disturbed consciousness (Glasgow 12/15)
and combativeness, which had been progressing
for three days. Neurological examination revealed
a stiff neck and positive Kernig's and Brudzinski's
signs. A cerebral computed tomography (CT) scan
revealed no abnormalities, complemented by a
cerebral magnetic resonance imaging (MRI) scan



showing bilateral limbic signal abnormalities and an
electroencephalogram showing foci of middle tem-
poral slowing. Lumbar puncture identified clear-fluid
meningitis with 20 white blood cells/mm3 (80% lym-
phocytes) and 35 red blood cells/mm3, hyperprotei-
norachia at 0.75 g/L and normoglycorachia at 0.66 g/
L (R = 70%). HIV-1 and -2 serologies and lupus
work-up were negative. Treatment was initiated with
acyclovir 15 mg/Kg/day every 8 hours (750 mg in 3
infusions), third-generation cephalosporin 100 mg/
Kg/day (3 g in 2 infusions), and an antiepileptic (1
tablet in two doses). HIV-1 and -2 serology and lupus
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work-up were negative. PCR-Herpes simplex virus-1
in the cerebrospinal fluid (CSF) came back positive
after three days, and only the antiviral treatment was
maintained. Ganciclovir replaced acyclovir, follow-
ing a stock shortage, on the ward at a dose of 10 mg/
kg, equivalent to 400 mg in two infusions. The pa-
tient progressed well after 21 days of treatment, with
no sequelae.

The results of CSF cytochemical tests are presented
in tabular form (Table I)

Table I: Cytochemical examination of cerebrospinal fluid of patients

Observation Aspect Cytology Bacteriologic Proteinora- Glycorachia
examination examination chia

Case 1 Clear 20 WBC DE - 0,75 g/L 0,66 g/L
(80% L) Sterile culture
35 RBC

Case 2 Clear 30 WBC DE — 1,08 g/L 0,59 g/L
(100% L) Sterile culture
20 RBC

Case 3 Clear 20 WBC DE — 0,70 g/L 0,61 g/L
(90% L) Sterile culture
73 RBC

Case 2 ment was continued. As disorders of consciousness

Mr DA, aged 58, a chronic smoker (22 packs/year)
for 30 years, was admitted on August 28, 2022 to the
infectious diseases department of Ibn Rochd Univer-
sity Hospital Rochd with a meningeal syndrome con-
sisting of headache resistant to analgesics, emesis,
infectious syndrome with fever and encephalitis syn-
drome, including disturbed consciousness (Glasgow
13/15) and hallucination-type behavioral disturbance,
which had been progressing for eight days before
admission. Neurological examination revealed a stiff
neck and positive Kernig's and Brudzinski's signs. A
cerebral CT scan revealed areas of non-systematized
hypodensity in the temporal and insular regions
(Figure 1), complemented by a cerebral MRI scan
showing a gyriform hypersignal on T2, Flair, and
diffusion sequences, with a drop in the apparent dif-
fusion coefficient in the frontal and right parietal re-
gions, as well as bilaterally in the insular region
(Figure 2). Lumbar puncture revealed clear-fluid
meningitis with 70 white blood cellsy'mm3 (100%
lymphocytes) and 10 red blood cells/mm3, hyperpro-
teinorachia at 0.89 g/L. and normoglycorachia at 0.60
g/l (R = 52%). HIV-1 and 2 serologies and lupus
work-up were negative. Treatment was initiated with
acyclovir 15 mg/Kg/day every 8 hours (750 mg in 3
infusions) and third-generation cephalosporin 100
mg/Kg/day (3 g in 2 infusions). As CSF PCR for her-
pes simplex virus-1 was positive, only antiviral treat-

and behavior persisted one week after treatment, a
follow-up lumbar puncture was performed, revealing
a clear-fluid meningitis with 30 white blood cells/
mm3 (100% lymphocytes) and 20 red blood cells/
mm3, a hyperproteinorachia at 1.08 g/L and a normo-
glycorachia at 0.59 g/L (R = 54%) After three weeks
of treatment, the patient's hallucinations persisted and
a second lumbar puncture revealed minus 3 white
blood cells/mm3, hyperproteinorachia at 1.07 g/L and
normoglycorachia at 0.71 g/L. The patient was trans-
ferred to neurology for additional management of the
hallucinations.
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Figure 1: Areas of temporal and insular hypodensity

Case 3

Mr AB, aged 27, with no particular pathological his-
tory, was admitted on October 07, 2022, to the Infec-
tious Diseases Department of CHU Ibn Rochd for a
meningeal syndrome consisting of headache that was
resistant to analgesics, vomiting and an infectious
syndrome consisting of fever with no figures, and an
encephalitis syndrome with disturbed consciousness
(Glasgow score 13/15), and hallucinations, which had
been progressing for ten days. A cerebral CT scan
showed a small intra-parenchymal hematoma of ex-
ternal capsular origin, and a lumbar puncture revealed
clear-fluid meningitis with 20 white blood cells/mm3
(90% lymphocytes) and 73 red blood cells/mm3, hy-
perproteinorachia at 0.70 g/L and normoglycorachia
at 0.61 g/L (R = 65%). HIV-1 and -2 serology and
lupus work-up were negative. Treatment was initiated
with acyclovir 15 mg/Kg/day every 8 hours (750 mg

in 3 infusions), third-generation cephalosporin 100
mg/Kg/day (3 g in 2 infusions), anticonvulsant Gar-
denal 100 mg (one tablet in two doses) and neurolep-
tic Haldol 5 drops in three doses. CSF Herpes sim-
plex virus-1 PCR was positive after three days, and
only antiviral treatment was maintained. On the 8th
day of treatment, we observed hepatic cytolysis
(AST: 321 UI/L and ALT: 422 UI/L), for which anti-
viral treatment was stopped and resumed after six
days, i.e., the duration of antiviral treatment was 22
days. After three weeks of treatment, the patient
showed no memory impairment and persistent visual
hallucinations. A cerebral MRI scan was completed,
showing a gyriform hypersignal on T2 sequences in
the temporal and insula bilateral regions. The patient
was transferred to the neurology department for man-
agement of the sequelae.
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Figure 2: gyriform hypersignal on T2, Flair, and diffusion sequences with reduced apparent diffusion coef-
ficient in right frontal and parietal areas and bilateral insular areas.

Discussion

Herpetic encephalitis affects all age groups, but is
more common and more severe in children and the
elderly [5]. Some 33% of patients are under 20 years
of age, and 50% are over 50 [6]. In our study, the first
two patients were over 50 years of age, one of them
217.

HSV-2 is the main cause of herpetic meningitis, ei-
ther as a primary infection or as a reactivation
(recurrence) of a dormant virus in the central nervous
system (CNS) [7]. It is related to genital herpes and is

frequent in adults, particularly women [3].

To replicate once in the central nervous system
(CNS), the virus can either reside in a quiescent la-
tent state in this tissue or eventually actively lead to
severe acute necrotizing encephalitis, which is char-
acterized by aggravated neuroinflammation and pro-
longed neuro-immune activation producing a poten-
tially fatal disease [9].

Cytochemical examination of the cerebrospinal fluid
shows hyperproteinorachia, normoglycorachia, and a
predominantly lymphocytic pleocytosis, pointing to a
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ther as a primary infection or as a reactivation
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frequent in adults, particularly women [3].

To replicate once in the central nervous system
(CNS), the virus can either reside in a quiescent latent
state in this tissue or eventually actively lead to se-
vere acute necrotizing encephalitis, which is charac-
terized by aggravated neuroinflammation and pro-
longed neuro-immune activation producing a poten-
tially fatal disease [9].

Cytochemical examination of the cerebrospinal fluid
shows hyperproteinorachia, normoglycorachia, and a
predominantly lymphocytic pleocytosis, pointing to a
diagnosis of meningoencephalitis when the clinical
picture is favorable (febrile neurological symptoms

(9]

Cerebral computed tomography in the setting of her-
petic meningoencephalitis is normal [9], but in our
case series, it helped orient the diagnosis by showing
areas of temporal and insular hypodensity

Magnetic resonance imaging (MRI) of the brain is the
reference radiological examination, showing T2
hypersignals in the temporal lobes (present in 90% of
cases) and the cingulate gyrus. The confirmatory test
for herpetic meningoencephalitis is the polymerase
chain reaction (PCR) in CSF, with a sensitivity of
98%, a specificity of 94%, a positive predictive value
0f 95%, and a negative predictive value of 98% [9].

Early initiation of acyclovir has been shown to im-
prove outcome and prognosis in patients with proven
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herpetic meningoencephalitis [10]. In cases of acy-
clovir-related renal failure or acyclovir rupture,
ganciclovir also makes a significant contribution to
the management of herpetic meningoencephalitis

[11].

As bacterial meningoencephalitis can often not be
ruled out on clinical grounds, and septic encephalo-
pathy is a common mimic of herpetic encephalopathy
[12], the addition of broad-spectrum antibiotics is
recommended until bacterial infection can be ruled
out. This approach is supported by recent UK guide-
lines for the empirical management of encephalitis
[13].

Immunodeficient patients were less likely to present
prodromal symptoms or focal neurological deficits,
and it was not uncommon to observe an absence of
pleocytosis in the CSF. Morbidity and mortality were
significantly higher in the immunodeficient group,
with 35.7% mortality versus 6.7% in the immuno-
competent group [14].

Conclusion

Herpetic meningoencephalitis is a rare clinical mani-
festation of HSV-1 infection, with a good prognosis
if antiviral treatment is initiated early.
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