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ABSTRACT

Objective To establish an epidemiological surveillance of viral herpes encephalitis 
in major hospitals of Monteria, Cordoba. 
Methods From September 2009 to December 2011, a descriptive study of cases of 
viral encephalitis was made in three hospitals in the city of Monteria. Cerebrospinal 
fluid (CSF) samples from 118 patients were included in the study. Clinical aspects, 
as well as cytochemical and microbiological analysis (Gram stain and culture) of 
CSF, were used for selecting the patients. Virus detection was performed by using 
multiplex nested PCR for Herpes simplex virus 1 and 2, Epstein Barr virus, Cyto-
megalovirus and Varicella zoster virus. 
Results Viral DNA of herpesvirus was detected in the CSFs of 30 (25.4 %) partici-
pants, as follows: 22 (18.6 %) Herpes simplex 1 and 2 viruses, 4 (3.3 %) Cytomega-
lovirus and 1 (0.8 %) Varicella zoster virus. Co-infections were observed in 3 patients 
(2.5 %), 1 case by HSV-VZV and 2 cases by CMV/HSV. The clinical manifestations 
of the patients included: headache (18.6 %), fever (14.4 %), asthenia (10.1 %), sei-
zures (9.3 %), vomiting (8.4 %), and stiff neck (5.9 %). Thirty percent of the patients 
also had HIV-AIDS. A case fatality rate of 20 % was observed for the patients. 
Conclusions This paper shows that herpesvirus is a cause of infection of the CNS 
in patients from Cordoba. This study contributes to the epidemiology of encephali-
tis, as well as to patient management. 
 
Key Words: Herpesviridae, simplexvirus, cerebrospinal fluid, HIV (source: MeSH, NLM).
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RESUMEN

Objetivo Establecer una vigilancia epidemiológica de la encefalitis viral herpética 
en los principales hospitales de Montería, Córdoba.
Materiales y Métodos Se realizó un estudio descriptivo de los casos de encefalitis 
viral entre septiembre de 2009 diciembre de 2011 en tres hospitales en la ciudad de 
Montería. Las muestras líquido cefalorraquídeo (LCR) de 118 pacientes fueron inclui-
dos en el estudio. Los aspectos clínicos como el análisis citoquímico y microbiológico 
(tinción de Gram y cultivo) de LCR fueron utilizados para la selección de los pacientes. 
La detección de virus se realizó por PCR anidada multiplex para Herpes simplex virus 
1 y 2, virus de Epstein Barr, virus zoster de la varicela y el citomegalovirus.
Resultados Se detectó ADN viral del virus del herpes en 30 (25,4 %) muestras de 
LCR en los pacientes de la siguiente manera: 22 (18,6 %) Herpes simplex virus 1 
y 2, 4 (3,3 %) Citomegalovirus y 1 (0,8 %) del virus de la varicela zóster. Se obser-
varon Co-infecciones en 3 pacientes (2,5 %), 1 caso por el VHS-VZV y 2 casos por 
CMV / HSV. Las manifestaciones clínicas de los pacientes fueron: cefalea (18,6 
%), fiebre (14,4 %), astenia (10,1 %), convulsiones (9,3 %), vómitos (8,4 %), y ri-
gidez de nuca (5,9 %). El treinta por ciento de los pacientes también tenía VIH-SI-
DA. Se observó una tasa de letalidad del 20 % de los pacientes.
Conclusiones Se demuestra que el herpesvirus es causa de infección del SNC 
en pacientes en Córdoba. Este estudio contribuye a la caracterización serológica 
viral epidemiológica de la encefalitis viral, así como en el manejo del paciente ya 
que se describen hallazgos clínicos importante en la población adulta estudiada.

Palabras Clave: Herpesviridae, simplexvirus, liquido cefalorraquideo, VIH (source: 
DeCS, BIREME).

Viral infections are a major cause of infection in the central nervous 
system (CNS) worldwide, surpassing the frequency of bacterial, 
fungal and protozoan agents (1). Enteroviruses, herpesviruses and 

some arboviruses have been recognized as common etiologic agents of 
meningitis and encephalitis. It is estimated that 39 % of infections caused 
by these viruses produce severe neurological symptoms (1). 

Reports on the incidence of viral encephalitis vary depending on the 
study population, differences in case definition and diagnostic methods. 
However, the incidence of viral encephalitis in Europe is 0.7-13.8 per 100 
000 (0.7-12.6 per 100 000 for adults and 10.5-13.8 per 100 000 for chil-
dren.) Encephalitis by herpes simplex virus (HSV) has an annual incidence 
of 1 in 250 000 to 500 000 cases in industrialized nations (2-4).

HSV-1 is the most common cause of encephalitis, representing 5 to 35 % 
of cases, while enteroviruses are a leading cause of meningitis in 85 % of 
cases (1,3). An increasing number of cases of meningoencephalitis related 
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to herpesviruses has been reported in Latin America. In Brazil, herpesvi-
ruses, enteroviruses and dengue viruses that produce meningoencephalitis 
have been reported in the cities of Ribeirao Preto and Rio de Janeiro (1,5). 
In Argentina, outbreaks of meningitis by enterovirus and cases of encepha-
litis by adenovirus have both been reported (4,6,7). In Chile, clinical mani-
festations of CNS infections by HSV-1 and 2 have been studied (8).

In Colombia, the frequency of herpetic infections in school-age chil-
dren from the Department of Antioquia was determined by establishing 
a seroprevalence of 78 % for HSV-1, 44.5 % for VZV, 98 % for CMV, 
94 % for EBV, 100 % for HHV6 and 0 % for HSV-2 (9). The circulation 
of enteroviruses, which caused 263 cases of aseptic meningitis, was also 
reported in 2004 (10). Considering that little is known in Colombia about 
viruses producing meningitis and/or encephalitis, a surveillance study on 
herpesviruses causing these diseases in the city of Monteria, Department 
of Cordoba, Colombia, has been conducted.

 
MATERIALS AND METHODS

This longitudinal descriptive study on meningoencephalitis cases was per-
formed from 2009 to 2011 in three hospitals of Monteria City. The study 
was approved by the ethics committee of the Institute for Tropical Biolog-
ical Research (Resolution 01-2009), taking into account the procedures, 
management and conservation of samples, and the technical-administra-
tive procedures for health research included in the resolution N°8430 of 
the Ministry of Health of Colombia, in 1993 (11). 

Patients and CSF samples 
Clinical and epidemiological data of adult patients (over 19 years of age), 
obtained from hospital medical records were used for participant selec-
tion. Patients with fever, headache, seizures and signs of brain damage, 
such as altered consciousness and/or personality and/or focal neurological 
signs, were included in the study. Most of the participant patients had an 
increased cell count and/or an increased protein level in CSF (1,3,12). Pa-
tients with microorganisms detected by direct examination (bacteria and/
or fungi), KOH, China ink, Gram stain, Ziehl Neelsen and culture of CSF 
were excluded from the study.

CSF samples were collected through lumbar puncture, accessing the 
subarachnoid space. Lumbar punctures followed biosafety standards and 
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CSFs were collected in two sterile screw cap tubes, for chemical and bac-
teriologic studies (13). The samples were stored at -20°C until they were 
delivered to the Institute for Tropical Biological Research at University of 
Cordoba, under strict biosafety conditions.

DNA extraction and multiplex nested PCR 
DNA extraction of CSF was performed in a class II biological safety cab-
inet with the DNA mini kit (Qiagen, USA) following the manufacturer’s 
instructions and stored at -90° C until processing.

The M-Nested PCR for herpesvirus was performed based on the procedure 
of Cassas et al. (14), with some modifications. The PCR reaction mixture, 
containing a final volume of 50 µl, was added: 20 mM Tris-HCl (pH 8.4), 
50 mM KCl, 4 mM MgCl2, 0.2 mM dNTP mix, 10 pmol of each sense and 
antisense herpesvirus primers (VZV, HSV1-2, CMV and EBV), five units 
of Taq DNA Polymerase (Invitrogen) and 5 µl of the DNA sample. Positive 
controls, negative controls and clinical samples were tested. PCR mixtures 
were subjected to a first cycle at 94°C for 2 min, followed by 35 cycles of 1 
min at 94°C, 1 min at 55°C and 1 min at 72°C. After the last cycle, samples 
were incubated for 4 min at 72°C to allow complete extension of amplicons.

The amplification mixture for nested-PCR contained 5 µl of the PCR reac-
tion mixture and the same reagents, but including 10 pmol of each herpesvirus 
sense and antisense internal primers (VZV, HSV1-2, CMV and EBV). Nest-
ed-PCR mixtures were subjected to the same thermal cycles used for PCR. 

Upon completion of the nested amplification, 15 µl of the reaction mix-
ture were analyzed through electrophoresis in a 3.0 % agarose gel. After 
electrophoresis, the gel was stained with ethidium bromide and the size of 
the amplicons was determined by comparison against DNA size markers of 
100, 50 and 25 bp (Promega, USA). Each test included a negative control 
(ultrapure water DNAse and RNAse free). 

Commercial positive controls including OptiQual AcroMetrix Brand High 
Positive Control for CMV (Strain AD169 Ref. 951702), EBV (propagated 
in peripheral blood mononuclear cells; Ref 951307), HSV-1 (Ref. 951301), 
HSV-2 (HSV-1 and 2 were propagated in tissue culture, Ref 951302) and 
VZV DNA extracted from lesions of a patient with chickenpox were used.
Sequencing PCR products
For nucleotide sequencing, amplicons of positive samples of EBV, CMV 
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and VZV were obtained using a PCR described by Mendoza et al. (5). For 
HSV-1 and-2, amplicons obtained by the method of Casas et al.(14) were 
used directly. The amplicons were purified with PureLink ™ quick Gel 
extraction kit (Cat K2100-12) and sequenced in ABI 3730 XL automated 
sequencers by Macrogen (Korea). Nucleotide sequences were edited and 
aligned with MEGA program version 5.22 (15) and compared with those 
of viruses available in GenBank (16).

Statistical analysis
Statistical System Analysys SAS® version 9.1 was used for descriptive sta-
tistics, chi-square tests for gender variables, Fisher exact test for age vari-
ables and confidence intervals of 95 % to establish virus frequencies. A p 
value of <0.05 was considered statistically significant.

RESULTS

The multiplex nested PCR for herpesviruses was performed successfully 
as shown in Figure 1. The genome of a herpesvirus was detected in 30 
(25.4 %) of the 118 CSF samples as follows: 22 (18.6 %) Herpes simplex 1 
and 2, 4 (3.3 %) Cytomegalovirus, 1 (0.8 %) Varicella zoster virus; Esptein 
Barr virus was not detected. Co-infection was observed in three patients 
(2.5 %): CMV/VHS (2 cases) and VZV/HSV (1 case). The confidence in-
terval (CI) of 95 % for HSV was 13.7 -28.6 for Cytomegalovirus 1.0 – 9.1 
and for varicella zoster virus 0.6-4.0. 

9.3 % (11/30) of the patients with herpesvirus in CSF were females and 
16.1 % (19/30), males. There was no statistical significance between gen-
der and positivity (p>0.05). 30 % of the patients had HIV-AIDS.

Clinical manifestations observed among the patients with herpesvirus in 
CSF included: headache (18.6 %), fever (14.4 %), decrease in muscle strength 
(10.1 %), seizures (9.3 %), vomiting (8.4 %), stiff neck (5.9 %), mental con-
fusion and hypoesthesia (2.5 %), dysarthia (1.6 %) and irritability (0.8 %). 
CSF of the patients presented pleocytosis >5 cells/mm3 (average value 64.2/
mm3) in 50 % of the cases, with predominance of mononuclear cells in 30 % 
(mean 39.1 %) and of polymorphonuclear cells in 20 %. Erythrocytes were 
also found in CSFs of 50 % of the cases (average value 64 mm3) and increased 
protein levels in 70 % (>30 mg/dL) (mean 108,3), as shown in Table 1. 
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Figure 1. Agarose gel showing amplicons obtained through the multiplex 
nested-PCR for herpesviruses

Lanes 1-4 show positive controls for EBV (amplicon with 54pb), CMV (amplicon with 78pb), VZV (amplicon 
with 98pb) and HSV1-2 (amplicon with 120bp), respectively. Lanes 5 and 9 include a negative control (water 
free of RNase/DNase). Lanes 6-8, 10 and 11 show positive CSF samples for CMV, VZV and HSV1 - 2. Lanes 
M show DNA size markers from 50 to 100bp. 

Table 1. Characteristics of CSF of patients
CFS Characteristics Negative patients by PCR

(n=88)
Patients having herpesvirus detected by 

PCR (n=30)
Glucose (mg/dL) 57.2 + 41.9 (5-274)* 43.8 +24.3 (4.9-122)
Proteins (mg/dL) 86.7 +117.7 (0.20-879) 108.3 +130.7 (13.1-473)
Leukocytes  (mm3) 74.1 +223.6 (0-1750) 64.2 +155.6 (0-680)
Polymorphonuclear (%) 9.6 + 23.2 (0-100) 20.8 + 38.4 (0-100)
Mononuclear (%) 52.9 + 46.6 (0-100) 39.1 + 47.3 (0-100)
Erythrocytes  (mm3) 51.5 +140.5 (0-860) 64 +143.8 (0-600)
Crenates (%) 20.9 +34.1 (0-100) 4.03 +16.5 (0-90)
Intact (%) 55.2 +44.6 (0-100) 55.9 +49.2 (0-100)

* mean + standard deviation (range).

The patients with herpesvirus in CSF remained hospitalized for 13.5 ± 
11.7 days (range: 2-43). 60 % of the patients received antibiotic treatment, 
20 % received corticosteroids and only 6 % received antiviral drugs. The 
case fatality rate was 20 % (Table 2). 

DISCUSSION

The results obtained in this study are similar to those reported in Brazil, where 
herpesviruses were identified as causative agents of meningitis or encephalitis 
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in adults (n=17); 176 % HSV1, HSV1 and 2, CMV and enterovirus each in one 
patient; the most common agent was dengue virus in 47 % of cases (1). 

In Brazil (5), 200 patients with CNS infections were analyzed. Her-
pesvirus DNA was detected in 12 % of CSF, distributed as follows: 6 % 
CMV; 5 % HSV-1; 05 % EBV and VZV one each; 113 % enterovirus; two 
coinfections of enterovirus/CMV and one of HSV1/CMV. Alphavirus and 
flavivirus were absent. Similar data were obtained in this study, although, 
enterovirus, alphavirus or flavivirus were not sought. 

A study conducted in Taiwan, with different molecular techniques, detected 
simultaneously 29 pathogens, including 21 viruses, 5 bacteria, 2 fungi, and 1 
parasite. Herpesviruses were identified in 23 out of 131 cases of encephali-
tis and meningitis: HSV1 (n=2), HSV2 (n=1), VZV (n=3), EBV (n=16) and 
CMV (n=1); in adult patients with encephalitis, 6 HSV-1 (n=2), VZV (n=3) 
and CMV (n=3) were identified (17). Despite the use of more sensitive tech-
niques, viral encephalitis results were similar to those shown here.

In a report made in Rome, the genome of herpesvirus was detected using 
a highly sensitive real-time PCR technique in 335 % (52/155) of patients 
with acute meningitis, meningoencephalitis and other neurological disor-
ders. VZV (309 %) was detected followed by HSV-1 (279 %), EBV (139 
%), HSV-2 (93 %), HHV-6 (93 %) and coinfection (HSV-1/VVZ, HSV-1/
HSV-2, EBV/HSV-2). The Italian results are similar to those of this study, 
where co-infections were observed by HSV1-2/VVZ and HSV1-2/CMV 
and positivity was 254 % (30/118) (18).

In recent years, VZV has been increasingly identified as a cause of men-
ingitis and meningoencephalitis or un-associated rash illness (19). VZV, 
with a frequency ranging from 5 to 29%, is considered the third most com-
mon causative agent of viral meningitis after enterovirus and HSV-2. In 
this study two (17%) cases of VZV were detected, which is similar to the 
results reported by Lozano et al.(20), who found 11 out of 519 (21 %) 
VZV-positive adult patients.

In Israel (21) several cases of meningoencephalitis caused by VZV 
(n=20), HSV-1 (n=13) and HSV-2 (n=4) were compared,  and it was found 
that cases of VZV and herpes zoster had similar clinical manifestations, 
with the exception of  focal neurologic findings and seizures that occurred 
only in the group in which VHS was identified. It has been reported that up 
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to 42 % of cases of infection by VZV have no herpes zoster dermatological 
manifestations. In this study, the two cases of VZV did not present her-
pes zoster and both were fatal cases with underlying diseases (either HIV, 
TEC-severe and ventriculitis or coinfection with HSV1-2).

In Chile (8), a series of 15 cases of herpes encephalitis described the main 
clinical features of the disease. The average age was 41, similar to the average 
age of in adults studied here (range 19-66). Fica et al. stated that the main clini-
cal manifestations were fever, headache and impairment of consciousness and, 
less frequently, focalizations or seizures. Other symptoms included vomiting, 
aphasia, hallucinations, abdominal pain or silence. In this study, the main clini-
cal manifestations were fever, headache, seizures, vomiting, decreased muscle 
strength and stiff neck. Moreover, the Chilean study used acyclovir in all pa-
tients; in contrast, for this study, acyclovir was used in only 6 % of patients (8).

A case report of HSV-2 encephalitis in an immunocompetent patient 
conducted by (22) in the UK, showed the importance of this agent in severe 
cases of encephalitis in adults, which are often underestimated by the mild 
classic appearance of HSV2 compared to HSV1. Regarding the cases of 
herpetic encephalitis in adults in this study, it was not possible to differen-
tiate the subtype of herpes simplex virus since fatal cases were 20 % and 
only two patients were treated with acyclovir.

In the UK (23), viral agents in 12 % of 787 CSF samples, including entero-
virus, HHV-6, EBV, HSV-1, CMV, JCV and coinfection (VHS-1/VEB, VHS2/
enterovirus, VEB/VHH-6, EBV/CMV) were detected. A normal CSF WCC 
was found in 53 % PCR positive CSF samples, and 34 % of CSF samples had 
both normal WCC and protein levels when CSF white cell count was abnor-
mal, although a normal CSF did not exclude a viral infection. In this study 491 
% of leukocyte counts and 192 % of protein levels were normal.  

This study found that the main viruses detected in the immunosup-
pressed population (20 %) were HSV1-2 (7/11), CMV (6/11), VZV (1/11) 
and coinfection with HSV1-2/CMV (2/11) (24). In India, multiplex PCR 
was used to establish the frequency of 10 opportunistic virus DNA in CSF 
samples and brain tissue of HIV-infected patients. Virus DNA was detected 
in the CSF of 45/55 cases as follows: 62 % JCV, 44 % EBV, 25 % CMV, 
36 % VZV, 18 % HSV-1 and 18 % HHV6. A single virus was detectable 
in 20 cases, 19 cases were coinfected with two viruses, and 6 cases were 
positive for the three viruses. JCV in CSF was detectable 62 % of cases and 
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42 % of brain tissue. These differences could be explained by the inclusion 
of patients with other CNS infections of bacterial, parasitic and/or fungal 
origin, the large number of needs studied and the technique used.

The high percentage of encephalitis of unknown origin, 745 % (88/118), 
reported in this study is consistent with other research; some countries have 
reported 37 %, 65 % and up to 70 %, in which the etiology was not deter-
mined (22, 23). Despite this finding, the amount of cases with unknown 
cause was higher than that for any specific identified cause. Explanations 
include the failure to identify non-encephalitic syndromic mimics, inade-
quate case investigation and the presence of novel infectious or non-infec-
tious encephalitis causes. The false negative result of RT-PCR for HSV in 
a patient with herpes encephalitis can be caused by a sample taken in an 
early stage if the evolution of the disease, the presence of inhibitors of PCR 
or improper handling or storage sample (25-27). For example, in this study, 
agents such as enteroviruses and arboviruses were not studied. 

In Argentina, enteroviruses have been associated with 3 % of cases of 
acute encephalitis, similar to the 2 % frequency reported in other countries 
2 % (6). Adenovirus encephalitis often occurs as a complication of severe 
respiratory disease; (7) described the role of adenovirus in neurological 
infections, particularly encephalitis, with and incidence of 76 % and pos-
sible multiple infection with herpesvirus and polyomavirus, as usual in 
immunosuppressed patients. However, these agents were not investigated 
in this study and should be considered along with the arboviruses that are 
associated with these neurological diseases in other countries.

This study had some limitations; one of them was t-he non-inclusion of 
other viral agents such as enterovirus, adenovirus and arbovirus that are 
known to be responsible for similar neurological symptoms. Additionally, 
herpes simplex virus was not subtyped. 

In conclusion, this was the first epidemiological surveillance of herpes 
encephalitis in Cordoba. The findings contribute to understand the epide-
miology of encephalitis and the clinical management of patients. Further-
more, this study described the main clinical manifestations of the disease, 
its evolution, and the use of antiviral agents in the adult population ♣ 
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