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Incidence of brain infections in Human Immuno-
deficiency Virus (HIV) positive patients is reduced 
after the availability of current high active antiret-
roviral therapy (HAART). Herpes Simplex Virus 
type 2 (HSV-2) is an infrequent cause of encephali-
tis in HIV patients despite it is frequently involved 
in sexual transmitted infections. Here, we report a 
case of HSV-2 encephalitis occurring in a patient 
without full suppression of HIV replication within 
the brain.
A 38 year-old HIV infected man was admitted to 
our department because of recurrent generalized 
seizure and fever during the previous 24 hours. 
Eight months before our observation the patient 
was switched from a protease inhibitor based regi-
men to a rilpivirine-based regimen without any evi-
dence of HIV-RNA replication in the plasma.
When the patient was admitted in our hospital, he 
was febrile and moderately confused, no deficit 
of cranial nerves was reported, motility was con-
served, but he was unable to walk. Laboratory ex-
aminations performed at admission demonstrated 
an increase of cerebrospinal fluid (CSF) protein and 
cells with lymphocyte prevalence, and normal CSF 

SuMMarY

glucose. HSV-2-DNA and HIV-RNA were present 
within CSF at admission. Nuclear Magnetic Reso-
nance imaging of the brain revealed lesions of the 
medial part of both temporal lobes including hip-
pocampus without any sign of bleeding. A 21-day 
course of acyclovir therapy was administered with 
consistent improvement of clinical findings and 
disappearance of HSV-2-DNA within CSF. After the 
episode, HAART was switched to a regimen with 
high CSF penetrability containing abacavir, lamivu-
dine, darunavir and ritonavir. Twelve months after 
HSV-2 encephalitis neurologic evaluation was nor-
mal, but symptoms of depression were reported, 
HIV-RNA remained undetectable, both in the plas-
ma and CSF and CD4+ lymphocytes were above 
500/mL. No opportunistic infection was reported.
Patients switched to regimen well tolerated such 
those containing rilpivirine, that have poor drug 
concentration within CSF could be considered at 
risk for opportunistic infection of the brain. Further 
larger investigation needs to confirm this finding.

Keywords: HSV1, HSV2, viral encephalitis, acyclo-
vir, HIV.

n intrODuctiOn 

Encephalitis is an inflammatory process of the 
brain associated with neurologic dysfunction 

[1]. The inflammation can be favoured by differ-

ent processes: immune disorders, cancer, toxic 
or metabolic encephalopathies, vascular disor-
ders, or infectious diseases [2]. Most viral infec-
tions and some bacterial infections can result in 
encephalitis, but this form of brain inflammation 
remains a rare complication with regard to the 
incidence of these infections [3]. The individual 
risk factors for the development of a central ner-
vous system (CNS) infection after a benign infec-
tion are unknown, but recent data are consistent 
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investigation. Here, we report a case of HSE sus-
tained by HSV-2 in a patient recently switched to 
rilpivirine containing therapy, previously treated 
by a regimen containing darunavir.

n caSe rePOrt

A 38 years old man was admitted to our observa-
tion because of recurrent generalized seizure and 
fever during the previous 24 hours. His medical 
history was unremarkable until 3 years before, 
when HIV infection was diagnosed. A protease 
inhibitor (PI) based regimen was administrated 
after diagnosis of HIV infection and the patient 
experienced within 4 months from initiating 
HAART the complete disappearance of HIV-
RNA from plasma and a correspondent increase 
of CD4+ lymphocyte. No opportunistic infection 
was reported. Eight months before our observa-
tion HAART regimen was switched to a single 
tablet regimen with emtricitabine/rilpivirine/
tenofovir disoproxil, subsequent examination 
revealed again an undetectable HIV-RNA and 
CD4+ lymphocytes above 500/mL. No other sig-
nificant clinical event was reported before our ob-
servation.
When the patient was admitted in our hospital, 
he was febrile and moderately confused, no defi-
cit of cranial nerves was reported, motility was 
conserved, but he was unable to walk. Severe 
headache was reported and impairment of short 
term memory was evident as assed by Montre-
al Cognitive Assessment (MOCA) test. No other 
sign was reported by neurologic examination. 
Laboratory examinations performed at admis-
sion are reported in Table 1. Slight increase of 
cerebrospinal fluid (CSF) protein and cells with 

with host-related risk factors such as impairment 
of immune response (either increased or reduced 
in the different forms) [4]. Infectious encephalitis 
is mainly caused by viruses with herpes simplex 
virus (HSV) being the most frequently involved 
[5-7].
The incidence of herpes simplex encephalitis 
(HSE) is 1 per 250 000 to 500 000 population per 
year [8]. The age specific incidence is bimodal, 
with peaks in the young and the elderly [9]. Ap-
proximately 33% of the cases occur in patients un-
der the age of 20 years, and about 50% in those 
over 50 years [3]. More than 90% of the HSE cases 
are caused by HSV-1. A study from the UK shows 
that HSV-2 accounts for only 2% of cases. HSV-1 
and HSV-2 report two forms of encephalitis that 
differ on the basis of pathological and clinical 
findings [9-11].
HSE, although rare, can cause devastating and 
debilitating disease. Despite treatment, the as-
sociated mortality rate is still high (∼20%), with 
only 2.5% of survivors returning to normality. 
Permanent disability, particularly cognitive and 
memory impairment, is common when HSV-1 is 
involved [11, 12].
Patients immunocompromised, such those living 
with Human Immunodeficiency Virus (HIV) in-
fection are considered at high risk for a number 
of opportunistic infections of the brain including 
fungal infections and viral encephalitis [13-19]. 
After the introduction of the High Active Antiret-
roviral Therapy (HAART), a substantial decrease 
in the risk of opportunistic infections and an in-
crease in survival rate are reported [13]. In some 
cases, HIV-RNA can be undetectable in the plas-
ma, but may be present in the CSF, the relation-
ship between such HIV replication and the risk 
of brain opportunistic infection is currently under 

table 1 - Findings of virologic, haematologic and CSF evaluation at admission.

At admission After 4 weeks 

CSF cells 60 (90% lymphocytes)/μL 10 (100% lymphocytes)/μL

CSF protein 73.1 mg/dl 43 mg/dl

CSF glucose 76 mg/dl 63 mg/dl

White Blood cells 10300/μL 8700/ μL

Lymphocytes CD4+ 399/μL 429/μL

HIV-RNA plasma <20 copies/μL <20 copies/μL*

HIV-RNA CSF 185 copies/μL <20 copies/μL*

*HIV-RNA was evaluated 3 months after admission on both plasma and CSF.
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lymphocyte prevalence, and normal CSF glucose 
were reported. Blood and CSF cultures were neg-
ative, an extensive virologic examination on CSF 
specimens performed by real-time PCR showed 
the presence of HSV-2-DNA without any sign of 
other neurotropic viruses replication. HIV-RNA 
search by RT-PCR showed the presence of the 
virus within CSF, but not in the plasma. Elec-
troencephalographic investigation revealed the-
ta waves particularly expressed in the temporal 
regions. Nuclear Magnetic Resonance imaging 
of the brain revealed lesions of the medial part 
of both temporal lobes including hippocampus 
without any sign of bleeding (Figure 1). A 21-day 
course of acyclovir therapy was administered 
with consistent improvement of clinical findings 
and disappearance of HSV-2-DNA within CSF. 
After the HSE episode, HAART was switched to 
a regimen with high CSF penetrability containing 
abacavir, lamivudine, darunavir and ritonavir. 
Twelve months after HSE neurologic evaluation 

was normal, but symptoms of depression were 
reported, HIV-RNA remained undetectable, and 
CD4+ lymphocytes were above 500/mL. No op-
portunistic infection was reported.

n DiScuSSiOn

HSV-1 and HSV-2 generally produce different 
neurological syndromes, being herpetic encepha-
litis usually due to HSV-2. In immunocompetent 
adults HSV-2 usually causes uncomplicated gen-
ital disease, but occasional cases of neurological 
involvement are recognized, whose clinical man-
ifestations range from self-limiting aseptic men-
ingitis like illness to radiculomyelitis, and rarely 
encephalitis. HSV-2 encephalitis in adults is diag-
nosed in less than 2% of all HSV cases of enceph-
alitis, but a growing body of evidence demon-
strates that HSV-2 brain infection can result in a 
clinical picture suggesting encephalitis more than 

Figure 1 - Bilateral middle 
temporal lobe damage as 
assessed by FLAIR sequenc-
es without any evidence of 
contrast enhancement.
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a meningitis and can be associated with an unfa-
vourable outcome [20-22].
In a mouse model, HSV-2 causes higher death 
rates than HSV-1 through all routes of inocula-
tion. Data deriving by murine model suggest that 
HSV-2 has a greater capacity to enter, transport 
and replicate within the CNS, as well as an en-
hanced ability to enter sensory nerves, followed 
by ganglial transportation. These findings are not 
reflected in human cases, where HSV-2 does not 
appear to have a greater capacity to involve the 
CNS. As is reported in humans, HSV-2 predomi-
nantly leads to meningitis, whereas HSV-1 causes 
a disseminated necrotizing meningoencephalitis, 
in animal models [23].
Although the prognosis of herpes simplex en-
cephalitis has been dramatically improved by the 
availability of specific antiviral therapy, sequelae 
in surviving patients may include severe neuro-
logical deficits, seizures, and neuropsychological 
dysfunctions that greatly impair quality of life (8). 
Computed tomography (CT) scanning adds little 
to the diagnosis other than to exclude other pa-
thologies and to ensure that CSF sampling is safe 
by excluding obvious signs of raised intracrani-
al pressure. Magnetic resonance imaging (MRI) 
scanning may show typical temporal lobe chang-
es but may be normal early in disease, if diffusion 
weighted sequences are not performed. EEG can 
show a variety of abnormalities, including uni- 
or bilateral periodic sharp waves or attenuation 
of amplitude, focal or generalized slow waves 
or epileptiform discharges, or electrical seizures. 
No specific EEG patterns are pathognomonic for 
HSE, but a focal or lateralized EEG abnormality in 
the presence of encephalitis is highly suspicious 
of HSE. The diagnosis of HSE is generaly made on 
the basis of typical presentation and on the pres-
ence of HSV DNA in the CSF samples. An early 
diagnosis is crucial in HSE as treatment is effec-
tive if started promptly, and death and disability 
are associated to a delayed therapy [9, 25, 26].
T-cell–mediated immunity is essential for the 
control of HSV; thus, immunosuppressed pa-
tients, including those undergoing organ trans-
plant and chemotherapy, are at increased risk for 
severe brain opportunistic infection [27, 28]. HIV 
is demonstrated to penetrate early into the brain 
causing a subacute encephalitis and control of 
its replication by HAART is able to reduce elec-
troencephalographic abnormalities [29]. Despite 

HIV-infected persons are at increased risk for se-
vere mucosal HSV reactivation, HSV encephalitis 
is surprisingly rare in this population, particu-
larly after HAART was widely available in high 
income regions [30]. The role of HIV replication 
within the brain was probably crucial in the pa-
tient observed, we may speculate that a low-
grade depression of cellular immunity within 
the brain related to low-level HIV replication fa-
voured HSV-2 encephalitis [31]. It is notable that 
in several large studies of HIV-positive patients 
who underwent neurological evaluation, the in-
cidence of HSV encephalitis ranged from 0% to 
3%, and in the study by Cinque et al. investigating 
HSE in HIV only 2 cases revealed the presence of 
HSV-2-DNA within CSF [32]. 
Clinical evidence reported in our case did not dif-
fer than that observed in the general population 
of patients with HSE sustained by HSV-1. Seizure 
and fever followed by a persistent alteration of the 
conscience status were the presenting symptoms, 
as it is generally reported in the HIV negative 
population, and a rapid treatment permitted to 
avoid, at least in part, brain damage. These find-
ings contrast with those reported in other studies 
investigating patients with clinical findings sug-
gestive of encephalitis and HSV-2-DNA within 
the CSF suggesting that HSV-2 encephalitis is 
rarely associated with temporal lobe involvement 
and CSF pleiocytosis [33]. It is advisable that the 
impairment of local immunity enhanced by HIV 
replication favoured HSV-2 replication and subse-
quent brain damage.
The case suggests that patients HIV positive con-
tinue to be at risk for opportunistic infection of 
the brain if HIV replication is active within the 
brain, despite results suppressed within plasma. 
Routine CSF monitoring of HIV patients cannot 
be proposed due to the risk and low acceptability 
of the procedure, but other investigations, such 
as EEG, could be useful in highlighting indirectly 
the efficacy of HAART. 

No conflict of interest exists.

n reFerenceS

[1] Tunkel A.R., Glaser C.A., Bloch K.C., et al. The man-
agement of encephalitis: clinical practice guidelines by 
the Infectious Diseases Society of America. Clin. Infect. 
Dis. 47, 303-327, 2008.



249HIV positive patient with HSV-2 encephalitis: case report

[2] Solomon T., Hart J.J., Beeching N.J. Viral encepha-
litis: a clinician’s guide. Pract. Neurol. 7, 288-305, 2007.
[3] Whitley R.J, Gnann J.W. Viral encephalitis: familiar 
infections and emerging pathogens. Lancet 359, 507-
513, 2002.
[4] Zhang S.Y., Jouanguy E., Ugolini S., et al. TLR3 de-
ficiency in patients with herpes simplex encephalitis. 
Science. 317, 1522-1527, 2007.
[5] Chaudhuri A., Kennedy P.G. Diagnosis and treatment 
of viral encephalitis. Postgrad. Med. J. 78, 575-583, 2002.
[6] Glaser C.A., Honarmand S., Anderson L.J., et al. Be-
yond viruses: clinical profiles and etiologies associated 
with encephalitis. Clin. Infect. Dis. 43, 1565-1577, 2006.
[7] Tattevin P. Infectious meningoencephalitis in 
non-immunocompromised adult: state of the art. Rev. 
Med. Intern. 30, 125-134, 2009.
[8] Whitley R.J. Herpes simplex encephalitis: adoles-
cents and adults. Antivir. Res. 71: 141-148, 2006.
[9] Solomon T., Michael B.D., Smith P.E., et al. Manage-
ment of suspected viral encephalitis in adults - Associ-
ation of British Neurologists and British Infection Asso-
ciation National Guidelines. J Infect. 64, 347-377, 2012.
[10] Oztekin A., Turhan O., Mutlu D., Inan D., Colak 
D., Yalcin A.N. A rare case of HSV-2 encephalitis.  Infez. 
Med. 3, 192-195, 2005.
[11] Dennett C., Cleator G.M., Klapper P.E. HSV-1 and 
HSV-2 in herpes simplex encephalitis: a study of six-
ty-four cases in the United Kingdom. J. Med. Virol. 53, 
1-3, 1997.
[12] Skoldenberg B. Herpes simplex encephalitis. Scand. 
J. Infect. Dis. 100 (Suppl.), 8-13, 1996.
[13] Matinella A., Lanzafame M., Bonometti M.A., et 
al. Neurologic complications of HIV infection in pre-
HAART and HAART era: a prospective study. J. Neurol. 
262, 1317-1327, 2015.
[14] Arslan F., Meynet E., Sunbul M., et al. The clinical 
features, diagnosis, treatment, and prognosis of neuro-
invasive listeriosis: a multinational study. Eur. J. Clin. 
Microbiol. Infect. Dis. 34, 1213-1221, 2015.
[15] Pagliano P., Attanasio V., Rossi M., et al. Pneumo-
coccal meningitis in cirrhotics: distinctive findings of 
presentation and outcome. J. Infect. 65, 577-579, 2012.
[16] Pagliano P., Attanasio V., Rossi M., et al. Listeria 
monocytogenes meningitis in the elderly: distintive char-
acteristics of the clinical and laboratory presentation. J. 
Infect. 71, 134-136, 2015.
[17] Pagliano P., Attanasio V., Fusco U., Rossi M., Scara-
no F., Faella F.S. Pulmonary aspergillosis with possible 
cerebral involvement in a previously healthy pregnant 
woman. J. Chemother. 16, 604-607, 2004.
[18] Carniato A., Scotton P.G., Miotti A.M., Mengoli C. 
Cryptococcus neoformans meningoencephalitis among 
apparently immunocompetent patients: description of 
two cases. Infez. Med. 1, 41-45, 2009.
[19] van de Beek D.,   Cabellos C., Dzupova O.,   et al. 
ESCMID guideline: Diagnosis and treatment of acute 

bacterial meningitis. Clin. Microbiol. Infect.  22, S37-S62, 
2016.
[20] De Ory F., Avellón A., Echevarría J.E., et al. Viral 
infections of the central nervous system in Spain: a pro-
spective study. J. Med. Virol. 85, 554-562, 2013.
[21] Kupila L., Vuorinen T., Vainionpää R., Hukkanen 
V., Marttila R.J., Kotilainen P. Etiology of aseptic menin-
gitis and encephalitis in an adult population. Neurology. 
66, 75-80, 2006.
[22] Whitley R.J. Herpes Simplex Virus infections of the 
central nervous system. Continuum (Minneap Minn). 21, 
1704-1713 2015.
[23] Thomas H.C., Kapadia R.D., Wells G.I., et al. Dif-
ferences in pathogenicity of herpes simplex virus sero-
types 1 and 2 may be observed by histopathology and 
high-resolution magnetic resonance imaging in a mu-
rine encephalitis model. J. Neurol. Surg. 7, 105-116, 2001.
[24] Berger J.R., Houff S. Neurological complications of 
Herpes Simplex Virus Type 2 infection. Arch. Neurol. 65, 
596-600, 2008.
[25] Singh T.D., Fugate J.E., Hocker S., Wijdicks E.F., 
Aksamit A.J. Jr, Rabinstein A.A. Predictors of outcome 
of HSV encephalitis. J. Neurol. 263, 277-289, 2016.
[26] Jordan B., Kösling S., Emmer A., Koch A., Müller 
T., Kornhuber M. A study on viral CNS inflammation 
beyond herpes encephalitis. J. Neurovirol. 2016, in press.
[27] Raschilas F., Wolff M., Delatour F., et al. Outcome 
of and prognostic factors for herpes simplex encephali-
tis in adult patients: results of a multicenter study. Clin. 
Infect. Dis. 35, 254-260, 2002.
[28] Tan I.L., McArthur J.C., Venkatesan A., Nath A. 
Atypical manifestations and poor outcome of herpes 
simplex encephalitis in the immunocompromised. Neu-
rology. 79, 2125-2132, 2012.
[29] Babiloni C., Pennica A., Del Percio C., et al. Abnor-
mal cortical sources of resting state electroencephalo-
graphic rhythms in single treatment-naïve HIV indi-
viduals: A statistical z-score index. Clin. Neurophysiol. 
127, 1803-1812, 2016.
[30] Grover D., Newsholme W., Brink N., Manji H., Mill-
er R. Herpes simplex virus infection of the central ner-
vous system in human immunodeficiency virus-type 
1-infected patients. Int. J. STD. AIDS. 15, 597-600, 2004.
[31] Lescure F.X., Moulignier A., Savatovsky J., et al. CD8 
encephalitis in HIV-infected patients receiving cART: a 
treatable entity. Clin. Infect. Dis. 57, 101-108, 2013.
[32] Cinque P., Vago L., Marenzi R., et al. Herpes sim-
plex virus infections of the central nervous system in 
human immunodeficiency virus-infected patients: clin-
ical management by polymerase chain reaction assay of 
cerebrospinal fluid. Clin. Infect. Dis. 27, 303-309, 1998.
[33] Moon S.M., Kim T., Lee E.M., Kang J.K., Lee S.A., 
Choi S.H. Comparison of clinical manifestations, out-
comes and cerebrospinal fluid findings between herpes 
simplex type 1 and type 2 central nervous system infec-
tions in adults. J. Med. Virol. 86, 1766-1771, 2014.


