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Epidemiology of Genital Herpes Infections in Sweden

GUN-BRITT LOWHAGEN,' ELIN JANSEN', ERIK NORDENFELT? and ERIK LYCKE?

'Department of Dermatology, University of Géteborg, *Department of Virology, University of Lund, and *Department

of Clinical Virology, University of Géteborg, Sweden

The epidemiological pattern of genital herpes infec-
tions was studied by evaluating virus isolations and
serological results based on samples collected from
Goteborg and Malmd, the two largest urban areas of
southern Sweden. 1087 strains of herpes simplex vi-
rus isolated from cases of clinical herpes in Géteborg
during the period 1980 to 1987 were evaluated for
type relatedness. It was found that type 1 constituted
10% of the overall number of strains isolated with
insignificant variation from year to year and type 1
and 2 occurred in same proportions in men and
women. The HSV type 2 specific seroprevalence in
1158 pregnant women from Malmé during the years
1973, 1979, 1987 and 1989 was studied. A significant
increase in prevalence figures was noted from 1973 to
1987. The age-related seroprevalence of 1211 men
and 531 women in Géteborg suggested a 5 to 10%
increase per 5-year period. Generally, higher preva-
lence was observed in women than in men, and about
10% of the men and 20% of the women might have
been asymptomatically infected.
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The natural history and epidemiology of genital her-
pes has received much attention, in particular in the
USA (1-4). The complexity of the epidemiological
picture of genital herpes simplex virus (HSV) in-
fection, reflecting i.a. ethnical and socio-economic
influences, indicates that marked geographical var-
iations in the epidemiological pattern exist. In some
western countries, genital herpes is recognized as a
disease of increasing public health importance (5-7).
This concern and the introduction of efficient anti-
viral therapy has called for more and updated in-
formation.

Information about epidemiological patterns of
genital herpes in Sweden is scarce. During 1974,
HSV was isolated from 4 to 5% of patients attending
a venereal disease clinic (8). HSV type 2 was re-
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ported to cause 97% of infections in males and was
found in 88% of isolations from females. In the
present study we report on the occurrence and type-
relatedness of strains isolated from patients of sex-
ually transmitted disease clinics and of antibody
prevalence of some different patient cohorts. The
study groups consisted of patients from the two
largest urban areas of southern Sweden. The two
cities are socio-economically similar and should be
representative of a Swedish urban population.

MATERIAL AND METHODS

Outpatients attending STD clinic (Géteborg)

All first-time patients attending the STD clinic of Sahl-
grens’ Hospital from October 1986 to March 1987, and
from February to October 1988 were examined serolog-
ically for occurrence of type common and type 2 specific
antibodies. Additionally, the patients were interviewed
with regard to history of genital herpes, previous sexually
transmitted diseases, time for sexual debut, number of
life-time sexual partners and condom use.

Pregnant women (Malmé)

Serum specimens taken from pregnant women at time of
delivery were stored at -20° C. Four cohorts of women, all
with healthy children delivered during the period March to
May in 1973, 1979, 1987 and 1989 at the clinic of obstetrics
of Malmé Allménna Hospital, were studied.

Isolation of virus

Specimens from blisters and eroded mucocutaneous efflo-
rescences were collected with cotton-tipped (ENT) swabs
and directly introduced into cultures of green monkey kid-
ney cells. The cultures were transported to the laboratory,
incubated and, when cytopathic effects were observed (as a
rule the following day), passage and typing of virus were
performed.

Typing of HSV

Virus isolated from clinical specimens was typed in a multi-
well cell culture system by means of enzyme-linked immu-
nosorbent assay (ELISA) and monoclonal antibodies type-
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Table 1. HSV type litype 2 ratio of genital herpes
(1980-1987).

Results of typing of genital HSV strains isolated from out-
patients attending STD clinic in 1980-1987 (Goteborg).

Year HSV 1 %o HSV 2 %
1980 10 10 89 90
1981 13 12 100 88
1982 14 9 142 91
1983 23 14 137 86
1984 15 10 131 90
1985 9 7 118 93
1986 15 11 122 89
1987 14 9 135 91
Total 113 10.4 974 89.6

specifically reacting with HSV type 2 glycoprotein G
(gG-2) and antibodies reacting with type common HSV
antigens. The principal performance of the technique was
described previously (9).

Serology

Antibodies reacting with type common and type 2 specific
(gG-2) antigen were assayed by an ELISA-based method
(10). The same antigen preparations were used in all as-
5dys.

RESULTS

The HSV type litype 2 ratio of HSV isolates

Virus isolates from patients of the dermato-venere-
ological outpatient clinic at Sahlgrens’ Hospital in
Goteborg from 1980-1987 were evaluated for HSV
type-relatedness. Numerically, the venereal clinic’s
patients represented approximately 40% of all pa-
tients attending hospital-associated care for venereal
disease in Goteborg. Of these patients 3-4% were
clinically diagnosed as genital herpes cases. All pa-
tients involved in the study demonstrated clinical
signs compatible with a possible HSV infection. Pos-
itive virus isolations were obtained in average in
45% of the specimens examined. The material avail-
able, with a complete record of clinical data in-
cluding the localization of the infection, consisted of
1087 isolates from the genitals, as well as the anal,
inguinal and femoral areas, and of 418 strains iso-
lated from lips and face, and 53 strains isolated from
hand lesions.

Table 1 demonstrates that of the 1087 genital
strains, 820 strains originated from men and 267
from women. 974 strains were typed as HSV type 2
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Fig. 1. Age-related prevalence of antibody reacting with
HSV type 2 (gG-2) antigen (Goteborg 1987-1988). Relative
no. of patients (%) in different age groups.

and 113 strains as HSV type 1. The type 1 strains
represented 7 to 14% of the isolates, with 10.4 as
mean and a mean percentage of 11 and 10 for men
and women, respectively. There were no discernible
trends showing an increase or decrease of the rela-
tive number of HSV type 1 strains during the period
studied.

103 isolates originated from gluteal skin efflores-
cences. 100 of these were tvped as HSV type 2. Of
the 53 strains isolated from fingers and hands, 42
(79%) were type 2. For comparison, it should also be
noted that of the 418 isolates from facial herpes, 394
(94%) were of type 1 origin.
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Fig. 2. Age-related prevalence of antibodies reacting with
HSV type common antigens (Goteborg 1987-1988). Rela-
tive no. of patients in different age groups.
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Table I1. Antibodies against HSV type 2 and number
of partners.

Number of sexual partners of HSV type 2 antibody-positive
and -negative patients.

No. of HSV type 2 sero- HSV type 2 sero-

partners positive (n=223) negative (n=759)
No. % No. %o

1 5 2 30 4

2-10 94 42 392 52

=10 124 56 337 44

HSV type 2 specific seroprevalence

A total of 1211 men and 531 women were included in
the study. The age and sex distribution indicated
similar patterns for both sexes with a majority of
patients in the 21-25 year-old age group. Fig. 1 dem-
onstrates the age-related prevalence of antibodies
against HSV type 2. A seroprevalence gradually in-
creasing with age (12.5% seropositive women in the
below-20 age group vs. 58% in the >30-year age
group) and with generally significantly higher preva-
lence figures for women than men (p <0.001) were
noted. The difference seemed specifically related to
type 2, inasmuch as essentially the same antibody
distribution for men and women was noted with
regard to the type common antibody prevalence fig-
ures (Fig. 2).

Of 1143 men and 475 women interviewed and
tested for HSV type 2 antibodies 90 (8% ) men and
46 (10%) women gave a history compatible with
genital herpes infection and 155 (14%) men and 125
(26%) women were seropositive. Of the 90 (8%)
men with history of lesions interpreted as genital
herpes 46 (4% ) were seropositive and 44 (4%) sero-
negative. 109 (10%) men were seropositive without
having experienced any symptoms of infection. Of
the 46 (10%) women with a history of genital herpes
32 (7%) were seropositive and 14 (3% ) were serone-
gative. As many as 93 (19%) of the studied women
were seropositive without previous symptoms of
genital HSV infection.

Patients seropositive against HSV type 2 more
frequently gave a history of chlamydia (p < 0.05) or
gonorrhoea (p <0.001) than seronegative patients.
In contrast, patients seronegative against HSV type
2 more often reported occurrence of genital warts.

The mean age for sexual debut was the same (16
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years) for both men and women and showed no
correlation to seroprevalence. Although there was
an association (p <0.05) of high HSV type 2 anti-
body prevalence and number of sexual partners (Ta-
ble II), the difference to the group of seronegative
patients was moderate. Somewhat surprisingly, we
found no correlation between seroprevalence figures
and condom habits, perhaps as a consequence of the
relatively low number of regular condom users (Ta-
ble IIT). Statistically the HSV type 2 seropositivity
covaried with age (p <0.001), history of genital her-
pes (p<0.001) and chlamydia (p <0.01) while no
covariance was noted for gonorrhoea (p = 0.5), con-
dylomata (p>0.1), number of sexual partners
(p<0.3) and condom use (p=>0.6).

The observed HSV type 2 antibody prevalence
figures (Table IV) indicated an increased rate of
immunization against HSV type 2 from 1973 to 1987
(p < 0.001) with a less pronounced progression from
1979 to 1987 and no significant change from 1987 to
1989. A decrease in seroprevalence seemed to have
occurred in the youngest age group (<25 years) from
1987 to 1989 (21% to 8%, p<0.02).

DISCUSSION

The results of the present study demonstrated an
increasing seroprevalence against HSV type 2 in co-
horts of pregnant Swedish women from 1973 to 1987
but which remained unchanged from 1987 to 1989.
The observation suggesting a gradually increased in-
cidence of genital herpes during the last decades is in
line with reports from the USA (11, 12) and the UK
(13) and other unpublished Swedish seroepidemi-
ologic findings (Forsgren et al., personal communi-
cation). The prevalence of HSV type 2 antibodies

Table 111. Antibodies against HSV type 2 and use of
condoms.

Condom use of HSV type 2 antibody-positive and -negative
patients.

Frequency Seropositive Seronegative
(n=218) (n=763)
No. Yo No. %o
Never 47 22 139 18
Seldom 103 47 397 52
Often 60 28 197 26
Always 8 3 30 4
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Table IV. Prevelence of HSV type 2 antibodies in pregnant women (1973-1989).

Antibodies against HSV type 2 in pregnant women (Malmd). Age groups, number of patients, number and percent of

seropositive individuals.

Age 1973 1979 1987 1989

No. Pos. %o No. Pos. %o No. Pos. %o No. Pos. %o
=25 120 15 13 116 17 15 84 18 21 108 9 8
26-30 116 11 9 105 26 25 93 19 20 90 25 28
31-40 61 12 20 72 18 25 86 29 34 97 36 37
25-40 297 38 13 203 61 21 273 66 24 205 70 24

was age-related with less than 10% positives in the
youngest age group (=20 years) studied and a 5 to
10% increase during a 5-year period ending up with
approximately 35% seropositives in the group of
individuals 36 years of age. The somewhat higher
seroprevalence in Sweden than in the UK and in
white middle-class individuals in the US might re-
flect the influence of ethnic and socioeconomic con-
ditions (14, 15) but might also depend on technical
assay differences.

It is interesting that in the youngest age group
(=25 years) of pregnant women a decrease in sero-
positivity against HSV-2 seems to have occurred dur-
ing the last years. This could be a sign of changed
sexual habits, a result of the information campaigns
concerning sexually transmitted diseases during the
last five years.

We consistently noted higher prevalence figures
for women than for men. This discrepancy was obvi-
ously specifically related to seropositivity against
type 2 since it did not appear in type 1 serology with
oro-labial herpetic infections. Sex-related differ-
ences have been reported previously (12) but have
been referred to more widely practiced multi-part-
nerism among men than women and the dominance
of type 2 infections in recurrent genital infections.
We believe that a higher susceptibility to type 2
infections among females cannot be excluded.

The remarkable variation in reported frequencies
of genital type 1 infections from different countries is
intriguing (reviewed in 11). One important reason is
probably the often relatively small and heterogene-
ous materials examined, in addition to the geo-
graphic and socio-economic influences on the epide-
miologic pattern. Regrettably, the present study
does not distinguish between primary, non-primary
first-episode or recurrent infections. All patients

studied demonstrated symptoms and were admitted
for the first time to the clinic, but the relative num-
ber of primary infections is unknown. HSV type 1
infections are more frequently associated with pri-
mary infections and then more frequently in women
than in men (15). Only 25% of our isolates orig-
inated from women. However, the proportion of
males and females remained essentially the same for
all of the years we evaluated. Moreover, recurrent
type 2 infections probably constituted the main
source of our isolations, but we have no reasons to
assume that the relative proportions of primary and
recurrent infections would differ significantly from
year to year. In spite of the lack of some important
data we therefore believe that the observed rates of
type 1 and 2 infections indicate the relative impor-
tance of type 1 genital infections. During the period
1980 to 1987 type 1 genital infections constituted
approximately 10% per cent of the overall number
of genital herpes cases attending sexually transmit-
ted diseases clinics in Sweden and type 1 infections
occurred in about the same proportion in men and
women.

Shedding of HSV without clinical symptoms has
been documented as occuring in varying degrees
depending upon the group of patients selected and
criteria for inapparent infections (16, 17, 18). 25% of
American college women with a positive virus cul-
ture have been reported to be inapparently infected;
other studies with a multiple culture procedure have
suggested considerably lower figures. In 13 Swedish
men with genital herpes followed daily for 30 days
with culturing from the urethra, asymptomatic shed-
ding was probable in 6 individuals (19). The results
of the present study would indicate a possible per-
centage of subclinical infection in 10% of men and
20% of women. It is now generally accepted that
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asymptomatic infections are responsible for a sub-
stantial part of the virus circulation and spread of
genital herpes. This awareness must be taken into
account when risks for and strategies against neona-
tal infections are considered.

The risk for acquisition of genital herpes is, as
with other sexually transmitted diseases, related to
the degree of sexual activity, and thus indirectly to
factors like the age at first intercourse and type and
use of contraceptives (12, 14). As reported by
others, we found an association between type 2 sero-
positivity and history of gonorrhea and chlamydia,
but not with condylomata. The reason for the latter
observation is not clear but might reflect that differ-
ent age-groups, mainly teen-agers, are predomin-
antly exposed to the ongoing human papilloma virus
epidemic, whereas genital herpes is associated with
individuals of 20 years-of-age or older. In agreement
we observed no covariance between HSV-2 seropos-
itivity and gonorrhoea. Our study also indicates that
condoms were apparently not used in such a way as
to provide any efficiency in the control of genital
herpes. This was perhaps not surprising with regard
to the irregularity in condom praxis generally ob-
served and the frequent occurrence of inapparent
genital herpes infections.
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