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Genital co-infection with herpes simplex viruses type 1 and 2:

comparison of real-time PCR assay and

traditional viral isolation methods
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Abstract

We report the clinical case of a genital outbreak with both Herpes Simplex Type 1 (HSV-1) and Herpes Simplex
Type 2 (HSV-2) during pregnancy. Herpes was presumptively identified by clinical presentation of lesion and
Tzanck smear while serotypes were identified by cell culture and polymerase chain reaction (PCR). This case
report highlights the need for increased surveillance of both serotypes in genital infection of pregnant women
for effective disease management and reduced risk of transmission. Increasing rates of genital infection with
HSV-1, the possibility of genital co-infection with HSV-1 and HSV-2 and the non-specificity and lack of sensitiv-
ity of traditional viral isolation methods may lead to under-diagnosis of genital HSV-1 infections unless molecu-
lar diagnostic methods, such as polymerase chain reaction (PCR) are routinely deployed in the clinical setting.
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Case report

A 23-year-old woman presents for her initial obstetric
visit at 9 weeks gestation with chief concern of
1-week-old painful blisters in her perineum. She
reported no previous history of similar rashes in
other regions of her body and no significant past
medical problems, surgeries or hospitalizations. She
denied any history of sexually transmitted infections
and was unaware of any past exposures. She was
otherwise healthy without any recent fevers, chills,
oral lesions, myalgias or arthralgias. She denied any
similar rash on her husband. On physical exam, there
were multiple coalesced 2—3 mm vesicles and crusted
papules circumscribing the skin immediately around
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the external genitalia. No lesions were appreciated
on speculum exam of the internal mucosa. Patient
was negative for HIV, Chlamydia trachomatis/
Neisseria gonorrhea (as determined by ELISA and
PACE2C assays, respectively).

Materials and methods

Clinical Specimens. Using Dacron sterile swabs, vesicle
fluid and cells were collected by vigorously scraping the
base of several lesions. Swabs were placed in Micro Test™
M4 transporter (Remel, Lenexa, KS) for use in molecular
diagnostic testing and traditional viral isolation methods.
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Fig.1 Positive DFA staining with HSV-2 gG (A) and
HSV-1 gG (B) antibodies at 24 hrs and 48 hrs
postafter- infection in cell culture, respectively.

Viral Culture and Direct Immunofluorescent Analysis
(DFA). Shell vial cell cultures, each containing a 12-mm
diameter round cover slip with a monolayer of BHK cells
were inoculated with patient specimen as previously
described [1]. After centrifugation for 40 min at 700 x g and
incubation at 36°C for 24 hr and 48 hr, respectively, cover
slips from four shell vials were stained with type-specific
anti-glycoprotein G (gG) antibodies (Remel PathoDx
Herpes Typing Kit).

Molecular Analysis. The same patient sample swabs
used for viral isolation were subsequently returned to the
remaining transport media and transported to the
Molecular Diagnostics laboratory. Swabs were expressed
by compression against the side of the transport tube. DNA
was extracted using the MagnaPure Compact system
(Roche Diagnostics) and real-time polymerase chain reac-

tion (PCR) was performed on the LightCycler using Light
Cycler FastStart DNA Master PLUS Hybridization probes
and primers targeting the UL30 gene of Herpes Simplex
Virus (HSV) polymerase followed by a second test for sub-
typing using primers targeting the HSV-1 gD and the HSV-
2 gG, as previously described [2, 3]. Each run included
positive and negative controls. The Green Fluorescent
Protein (GFP) is used as a sample extraction control and
detected with specific primers (a known amount of GFP was
added to the sample prior to the nucleic acid extraction).

Results

Herpes simplex-characteristic cytopathic effect (promi-
nent plaques, rounded cells) was observed in BHK
cells inoculated with patient specimen at
24 hrs after infection confirming the previous results
obtained with the Tzanck smear which showed herpes
virus family-characteristic multi-nucleated syncytial
giant cells (data not shown). DFA with serotype specific
antibodies (Remel PathoDx Herpes Typing Kit) at 24 hrs
post-inoculation identified the presence of HSV-2
(Fig. 1A) but not HSV-1. However, at 48 hrs post-inoc-
ulation, both HSV-2 and HSV-1 (Fig. 1B) serotypes
were present and detected by DFA.

A screening PCR assay targeting the HSV poly-
merase was performed (Fig. 2A) using the GFP as a
DNA extraction control using the primers listed in
Fig. 3. Results show that HSV is present and the spe-
cific serotype was further identified by a second PCR
test targeting the HSV-1 gD and the HSV-2 gG
(Fig. 2B). Both tests were performed in the same day
the specimen was received in the laboratory with a
turnaround time not exceeding 5 hrs.

Discussion

Current pre-natal care practices involve screening
methods to determine pregnant women who are at
risk for transmitting herpes to their newborn. The
women most at risk of transmitting herpes to their
newborn are those seronegative who acquire a pri-
mary infection from her partner during pregnancy. In
the US, approximately 800,000 pregnant women
acquire HSV each year [4] and incidence in neonates
is about 1 in 3,200 live births.
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Fig. 2A: real-time fluorescence measurements by PCR using the LightCycler instrument (Roche Diagnostics) target-
ing the UL30 gene of HSV; GFP was used as a DNA extraction control. SNTC= sample negative template control; GFP
PC= Green Fluorescent Protein positive control; GFP patient= clinical specimen spiked with GFP; HSV PC= HSV pos-
itive control; HSV patient = patient specimen results. (B) real-time fluorescence measurements by PCR using the
LightCycler instrument (Roche Diagnostics) targeting the HSV-1 gD and the HSV-2 gG. HSV-1 patient= HSV-1 detect-
ed in patient specimen; HSV-2 patient: HSV-2 detected in patient specimen.

HSV-F: CATCACCGACCCGGAGAGGGAC
HSV-R: GGGCCAGGCGCTTGTTGGTGTA
HSV-P: FAM-CCGCCGAACTGAGCAGACACCC-TAMRA

HSV1-F: CGGCCGTGTGACACTATCG
HSV1-R: CTCGTAAAATGGCCCCTCC
HSV1-P: FAM-ACCACACCGACGAATCCCCTAA-TAMRA

HSV2-F. CGCTCTCGTAAATGCTTCCCT
HSV2-R: TCTACCCACAACAGACCCACG
HSV2-P: DFAM-CGCGGAGACATTCGAGTACCAGATCG-TAMRA

GFP-F: GATACCCAGATCATATGAAGCG
GFP-R: GACTTCAGCACGTGTCTTGTAGT
GFP-P: FAM-TACGTGCAGGAGAGGACCATCTC-TAM

Fig. 3 Forward (F), reverse (R), and probes (P) for
generic HSV (UL30), type specific (HSV-1-gD,
HSV-2-gG), and DNA extraction control (GFP)
used in PCR assay.

Recent studies showed that compared to
1988-1994, the seroprevalence of HSV-1 decreased
between 1999 and 2004, but the incidence of genital
herpes caused by HSV-1 may be increasing [5].
Co-infection with HSV-1 and HSV-2 (which has
decreased from 14.6% in 1988-1994 to 10.5% in
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1999-2004) influences the epidemiology of clinical
genital herpes (less frequent recurrences, 5.9%)
compared to persons seropositive for HSV-2 only
(16.2%) [6]. 13 % of pregnant women showed sero-
prevalence for both HSV-1 and HSV-2 [7].
Considering the higher seroprevalence of HSV-1
compared to HSV-2 in pregnant women (63% ver-
sus 22%) and the population trend of increasing
HSV-1 genital infections, determining the herpes
serotype is a useful issue not only from an epi-
demiological standpoint, but also in assessing
prognosis and management of potential dissemi-
nated infection in neonates and/or disease man-
agement of the mother-to-be. (which may include
central nervous system (CNS) involvement).
Moreover, HSV-2 is less sensitive than HSV-1 to
acyclovir [8] and it was reported that CSF remains
positive in HSV-2 infection after completion of acy-
clovir therapy [9].

Neonatal HSV infection, which is caused by both
HSV-1 and HSV-2 [10,11], is a severe disease with
high mortality and morbidity. While neonate infection
with either HSV-1 or HSV-2 is associated with poor
prognosis in terms of neurological outcome, in adults
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HSV-2 may cause a self-limiting aseptic meningitis
while HSV-1 accounts for nearly all cases of herpes
encephalitis (and about 10 to 20% of all viral encephali-
tis cases). The molecular mechanism responsible for
the different outcome of adult CNS infection is largely
unknown, but a serotype-specific modulation of neu-
ronal apoptosis has been proposed [12].
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