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Herpes simplex virus type 1(HSV-1) has been associated was to estimate the proportion of HSV-1 and HSV-2,
with orofacial infections and HSV type 2 (HSV-2) with respectively, among genital and extra-genital isolates
genital infections. This tropism of the virus seems to have typed in our laboratory during the years 1994–1998.
changed and in clinical reports an increasing number of Isolates from the STD Clinic at Sahlgrenska Hospital
genital herpes infections caused by HSV-1 have been during this period were analysed separately for compar-
recognized. The aim of this study was to estimate the ison with data from the same clinic in the 1980s (8).
proportion of HSV-1 and HSV-2, respectively, among
isolates from diVerent anatomical sites typed in our

METHODSlaboratory during the years 1994–1998. Out of a total of
3,085 anogenital isolates, 29% were typed as HSV-1 and

The Virological Laboratory at Sahlgrenska Hospital serves
71% as HSV-2. The highest prevalence of HSV-1 was clinics in Gothenburg and its surroundings. The majority of
registered among isolates from young women. Of 631 specimens are from STD clinics and gynaecological clinics.
orofacial isolates, 4% were typed as HSV-2 and 96% as Information regarding HSV isolates analysed by typing in the

laboratory from 1994 to 1998 was collected. For most isolates,HSV-1. Of 69 � nger/hand isolates, 54% were typed as
data were available concerning the age and sex of the patientHSV-1 and 46% as HSV-2, and of 95 isolates from other
and from which site the sample was taken. Anogenital isolatesregions (abdomen, foot, etc.), 60% were typed as HSV-1
from the STD Clinic at Sahlgrenska Hospital were analysed

and 40% as HSV-2. It was found that HSV-2 was as separately.
common as HSV-1 in the extra-genital regions with the
exception of the orofacial area, in which HSV-2 was

Isolation and typing of virusseldom detected. Furthermore, the study showed an
increasing proportion of HSV-1 among anogenital isolates Material from blisters or eroded lesions was collected with a
during the study period. Taken together, these results cotton-tipped swab and at the laboratory directly inoculated on

cultures of green monkey kidney (GMK) cells. Cytopathic eVectssuggest that a clear HSV type-related tropism might be
were registered daily and after passage, typing of isolated viruslimited to the permissiveness of the orofacial region for
was performed by means of an enzyme-linked immunosorbentHSV-1, and that both serotypes may readily establish
assay (ELISA) using monoclonal antibodies type-speci� callyinfections below the neck. Key words: epidemiology; reacting with either HSV-2 glycoprotein G or HSV-1 glycoprotein

genital herpes; labial herpes. C (9).
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Infection with herpes simplex virus type 1 (HSV-1) has
primarily been associated with orofacial infections and RESULTS
HSV-2 with genital infections. During recent decades,

There were 4,437 typed HSV isolates registered duringan increasing number of cases of genital herpes caused
the period 1994–1998. The area from which the sampleby HSV-1 have been reported, especially from Europe
was taken was registered in 3,880 cases. Most isolates(1–4). Conversely, an increase in the proportion of
originated from the anogenital region, and includedHSV-2 isolates from oral or other extra-genital sites has
gluteal, herpetic infections (Table I). The proportion ofnot been documented. In most textbooks, oral HSV-2
HSV-1 and HSV-2 in isolates from � nger/hand, orofacialis said to be an uncommon infection, although few
and other regions was the same during the study years,studies have addressed this issue (5). Most investigators
while the proportion of HSV-1 among anogenital isol-consider that the presence of HSV-2 antibodies re� ects

an anogenital infection (6, 7). The aim of this study ates increased from 1994 to 1998 ( p < 0.01) (Table II ).
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Table I. Origin and proportion (%) of HSV-1 and HSV-2 in of the material. The results demonstrate a substantial
4,437 typed HSV isolates from 1994 to 1998 contribution of HSV-1 to genital infections, although

HSV-2 dominates as a causative agent. Furthermore,Origin of isolates No. HSV-1 (%) HSV-2 (%)
despite a rare occurrence of HSV-2 in the orofacial region,

Anogenital 3,085 29 71 this virus was as well represented as HSV-1 in infections
Orofacial 631 96 4 of the � nger–hand and other regions.
Finger–hand 69 54 46 There are obvious limitations in the interpretation of
Other regions (abdomen, foot, etc.) 95 60 40

laboratory data when there is no access to clinicalUnknown 557 48 52
information. During the study period, there was no
signi� cant change of the catchment area of the laborat-

Table II. Proportion of HSV-1 (%) among anogenital isolates ory or of the laboratory test routines. Isolates originating
during the years 1994 to 1998 from clinical studies were not included.

Of isolates from the anogenital tract, altogether 70%Year No. isolates HSV-1 (%) CI 95 %
were typed as HSV-2 and of orofacial isolates 96% as

1994 572 23 20–27 HSV-1, which supports the selective tropism for HSV-1
1995 651 27 23–30 and HSV-2, respectively. Of 631 isolates from the orofa-
1996 687 26 23–29 cial area, 4% were typed as HSV-2, which is the same1997 591 34 30–38

proportion as reported from this laboratory during the1998 584 35 31–39
1980s (8). The interaction between the virus and cellular

x2 test for trend p < 0.01. host factors of skin, mucosa and/or ganglia cells decides
whether an infection (clinical or subclinical ) will be

Anogenital HSV-isolates established. It may be that more speci� c cellular host
factors are required for an HSV-2 infection comparedOf 3,085 isolates, 29% (CI, 27–31%) were typed as
with those required for HSV-1. The infrequent occur-HSV-1 and 71% (CI 69–73%) as HSV-2. For 129 isolates,
rence of orofacial HSV-2 infection might also be relatedthe sex of the patient was unknown. Altogether, 32%
to the fact that up to 40–70% of young adults, when(CI 30–34%) of female isolates and 20% (CI, 18–24%)
exposed to HSV-2, have a prior HSV-1 infection of theof male isolates were typed as HSV-1 (Table III ). The
trigeminal nerve group ganglia (6), which may be associ-women were younger than the men: mean age for
ated with the development of local immune responseswomen ± SD was 34 ± 14 years and for men 37 ± 13. The
that decrease the ability of HSV-2 to colonize the gangliaHSV-1 isolates were from younger patients than the
(12). In isolates from the � nger–hand and other bodyHSV-2 isolates (Table III ). Both age and sex were
sites such as the back, the same proportion of HSV-1independently correlated with HSV type (x2 for sex 21.7
and HSV-2 was registered, which might indicate thatand for age 193.3, p < 0.001).
host cells in these dermatomes do not discriminateOf 425 (277 male, 148 female) anogenital HSV isolates
between HSV-1 and HSV-2. Taken together, the resultsfrom the STD Clinic at Sahlgrenska Hospital, 78 (18.4%,
indicate that both viruses seem to be well adapted toCI, 15–22) were typed as HSV-1 and 347 (81.6%, CI,
infect most regions of the body, with one clear exception:78–85) as HSV-2.
the restricted ability of HSV-2 to establish an infection
in the orofacial region. Therefore, the concept of HSV-2

DISCUSSION as a virus occurring ‘‘below the waist’’ might be revised
to ‘‘below the neck’’.The question of diVerences in tropism between HSV-1 and

The epidemiological pattern of HSV infections diVersHSV-2 has been of long-lasting interest since discrimina-
tion of the two serotypes was made almost 4 decades ago, in diVerent parts of the world. From the US, an increas-
and has stimulated clinical as well as experimental studies ing incidence of HSV-2 infections is reported (7), especi-
(5, 10, 11). The present study reports the typing of a large ally among young people, while some data from Sweden
number of consecutively received HSV isolates of which indicate a decreasing incidence of HSV-2 in young
the body localization was documented in more than 3/4 people (13). From the UK, several studies (2, 3) since

the 1980s have reported an increasing number of � rst
Table III. Sex and age distribution of anogenital HSV-1 and episode genital herpes infections caused by HSV-1. In
HSV-2 infections the 1990s an increase in HSV-1 infections was observed

in STD clinics in Sweden, and in a study comprisingHSV-1 HSV-2 Total
108 � rst episodes of genital herpes seen in the STDn (%) n (%) n
clinic at Sahlgrenska Hospital between 1995 and 1999,

Women 712 (32) 1,507 (68) 2219 44% were HSV-1 infections (4).
Men 151 (20) 586 (80) 737 In the present study, 29% of all anogenital isolates
Age (years, mean ± SD) 29.1 ± 10.5 37.3 ± 13.7 34.9 ± 13.4

sent to the laboratory between 1994 and 1998 were
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8. Löwhagen GB, Jansen E, Nordenfelt E, Lycke E.supporting a real increase in genital herpes caused by
Epidemiology of genital herpes in Sweden. Acta DermHSV-1 in this population. The lower � gure (18.4%) in Venereol 1990; 70: 330–334.

isolates from the STD Clinic, compared with the overall 9. Liljeqvist JA, Svennerholm B, Bergström T. Typing of
clinical herpes simplex virus type 1 and type 2 isolatesHSV-1 prevalence of 29%, probably re� ects the fact that
with monoclonal antibodies. J Clin Microbiol 1999; 37:in an STD clinic more patients with recurrent genital
2717–3788.herpes are sampled and also that the majority are males.

10. Schneweis KE. Serologische untersuchungen zur typend-
Genital HSV-1 infections are less likely to recur than iVerenzierung des Herpesvirus Hominis. Z Immuno-Forsch
HSV-2 infections and in the STD Clinic at Sahlgrenska 1962; 124: 24–28.

11. Trybala E, Svennerholm B, Liljeqvist J-A, Bergström T.Hospital 94% of recurrent episodes of genital herpes
Herpes simplex virus types 1 and 2 diVer in their inter-were caused by HSV-2 (17).
action with heparan sulfate. J Virol 2000, 74: 9106–9114.In conclusion, these retrospective laboratory data are

12. Centifano-Fitzgerald YM, Vanell EP, KaiVnir E. Initial
in agreement with clinical studies, showing, at least in HSV-1 infection prevents ganglionic superinfection by
the STD population, an increase of anogenital herpes other strains. Infect Immunol 1980; 35: 1125–1132.

13. Persson K, MaÊ nsson A, Jönsson E, Nordenfelt E. Declinecaused by HSV-1. The selective tropism for HSV-1 and
of herpes simplex virus type 2 and Chlamydia trachomatisHSV-2 is illustrated. It is important to note that our
infections from 1970 to 1993 indicated by a similar changeresults re� ect the spectrum of HSV infections in patients
in antibody pattern. Scand J Infect Dis 1995; 27: 195–199.

attending a medical clinic and thus may not re� ect the 14. Scoular A, Leask B, Carrington D. Changing trends in
spectrum of HSV infections in the general population. genital herpes due to herpes simplex virus type 1 in

Glasgow, 1985–1988. Genitourin Med 1996; 66: 226.Although 4% of orofacial HSV isolates were typed as
15. LaVerty W, Downey L, Celum C, Wald A. Herpes simplexHSV-2, this may not re� ect the prevalence of HSV-2

virus type 1 as a cause of genital herpes: impact onlabial herpes in general. In an ongoing study, we are
surveillance and prevention. J Infect Dis 2000; 181:

looking at the clinical features and viral characteristics 1454–1457.
of orofacial herpes caused by HSV-2 compared with 16. Rodgers CA. Letter: High prevalence of herpes simplex

virus type 1 in female anogenital herpes. Int J STD AIDSthat caused by HSV-1.
1995; 6: 144–146.
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