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Haemophilus influenzae: an underrated cause of
vulvovaginitis in young girls

R A Cox

Abstract
Aims-To establish the common patho-
gens associated with infective vulvovagin-
itis in young girls in the local population
and to determine current management of
this condition.
Methods-A prospective laboratory based
survey was carried out over 19 months. A
questionnaire was then sent to local
general practitioners and hospital doc-
tors.
Results-One hundred and six swabs were
received during the study period of which
43 (40.5%) yielded organisms recognised
as causes of vulvovaginitis. The most
common pathogen was group A P haemo-
lytic streptococcus (19), with Haemo-
philus influenzae the second most
common (11). Candida was isolated on
nine occasions. The users' questionnaire
had an overall response rate of 52%. Forty
one per cent of respondents nominated
candida as the most common cause ofthis
condition. Forty six per cent were aware
that P haemolytic streptococci caused
juvenile vulvovaginitis, but only four
(3.6%) knew that H influenzae was a
possible pathogen. The most popular
agent for empirical treatment of vul-
vovaginitis was topical clotrimazole
cream, although 24 respondents (22%)
prescribed antibiotics that are active
against both group A P haemolytic strep-
tococci and H influenzae.
Conclusions-Although H influenzae is
the second most common infective cause
of juvenile vulvovaginitis in the local
population, most doctors managing these
patients were unaware of its importance
and may not be prescribing appropriate
empirical treatment.
(7 Clin Pathol 1997;50:765-768)

Keywords: Haemophilus influenzae; juvenile vulvovagin-
itis

Pathology Directorate,
Kettering General
Hospital NHS Trust,
Rothweli Road,
Kettering, Northants
NN16 8UZ, UK

Accepted for publication
12June 1997

Vulvovaginitis is a common problem in prepu-
bertal girls. Most cases are managed by general
practitioners with only the most severe or

recurrent cases being referred to hospital
specialists. While the majority of cases are said
to be caused by poor hygiene, a substantial
minority are associated with bacterial infection.
Other causes such as threadworms, foreign
bodies, and sexual abuse may need to be
considered.
Although a number of comprehensive stud-

ies have been undertaken in the United

Kingdom and elsewhere, the microbiology of
juvenile vulvovaginitis is described poorly in
popular textbooks of microbiology, gynaecol-
ogy, paediatrics, and infectious diseases.
To determine the microbiology and manage-

ment of infective vulvovaginitis in young girls
in the local population a two part study was
undertaken. Over a 19 month period, infor-
mation was collected on all laboratory requests
for vulval and vaginal cultures on girls aged 14
years or less. A questionnaire was then sent to
all general practitioners and hospital doctors
who requested this test to establish current
management of this condition.

Methods
LABORATORY METHODS
Over a 19 month period the following infor-
mation was collected on all requests for culture
of vulval and vaginal swabs received from girls
aged 14 years and under: age, brief clinical
details, and source of request (general
practitioner or hospital doctor).

All swabs were received in Amies transport
medium (Transwabs, Medical Wire, Corsham,
Wiltshire, UK) and were cultured on the
following: chocolate (heated blood) agar, blood
agar (7% horse blood), and human blood agar
(for Gardnerella vaginalis). Swabs were inocu-
lated into Feinberg and Whittington's medium
(Unipath, Basingstoke, Hampshire, UK) and a
wet preparation examined after 48 hours for
candida and Trichomonas vaginalis. In the
eighth month of the study, a selective medium
for Neisseria gonorrhoeae (brain heart infusion
agar with lysed horse blood and VCNT
(vancomycin, colistin sulphate, nystatin, tri-
methoprim) supplement) was added.

Suspected pathogens were identified by
standard methods.' Isolates of Haemophilus
influenzae were tested for the presence of type b
capsular polysaccharide by slide agglutination
with specific antiserum.

QUESTIONNAIRE
After the completion of the laboratory study, a
brief questionnaire (fig 1) was sent to 187 gen-
eral practitioners served by the laboratory and
to 25 senior and junior medical staffworking in
paediatrics and gynaecology.

Results
LABORATORY STUDY
One hundred and six swabs from 104 patients
were examined by the laboratory during the
study period. After selective culture medium
forN gonorrhoeae was introduced eight months
into the study, 81 swabs were cultured on this
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Figure 1 Users' questionnaire.

medium. One hundred swabs (94%) were

received from general practitioners, four from
dermatologists, and two from paediatricians.
The age range was from 2 weeks to 14 years but
74 (7 1%) were between the ages of 2 and 7
years (fig 2).

MICROBIOLOGY
No child had a positive result for T vaginalis,N
gonorrhoeae, or G vaginalis. Fifty seven swabs
(53%) yielded skin or bowel flora, 43 (40.5%)
grew organisms recognised as causing vulvo-
vaginitis (table 1), and six grew haemolytic
streptococci group B, whose role in this condi-
tion is unclear. Of the nine swabs that grew
candida, two were mixed cultures, one with a

group A haemolytic streptococcus and the
other with H influenzae. All H influenzae
isolates were sensitive to amoxycillin.

QUESTIONNAIRE
One hundred and eleven completed question-
naires were returned, an overall response rate
of 52%. The response rate was higher for gen-
eral practitioners (102/187; 55%) than for hos-
pital doctors (9/25; 36%).

In answer to the first question, 85 (75%) of
the respondents sent vaginal or vulval swabs
from prepubertal girls for microbiological cul-

Figure 2 Age ofpatients at presentation.

Table 1 Pathogenic organisms isolatedfrom prepubertal
vulval swabs (n = 45)

Organism Number (o) *

Haemolytic streptococci
Group A 19 (18)
Group C 1 (1)
Group Gt 4 (3.7)

H influenzae 11 (10)
Candida 9 (8.5)
Streptococcus pneumoniae 1 (1)
Total 45 (42)

*Percentage of total number of swabs examined (106). tIsolated
from the same patient on two occasions.

ture. Twenty five (22.5%) had not and one
respondent did not answer this question.
The pathogens expected by the respondents

are listed in table 2. Candida was the most
popular choice as the commonest cause of
juvenile vulvovaginitis. "Streptococci", group
A streptococci and ,B haemolytic streptococci
were correctly identified as the most common

cause by 23%. Fifty one (46%) of the respond-
ents recognised that haemolytic streptococci
were pathogens in vulvovaginitis. Those re-
spondents who cited Chlamydia trachomatis and
N gonorrhoeae added the qualification that
these would be found only in cases of child
sexual abuse. Sixteen respondents (14%) indi-
cated that they did not know which pathogens
were associated with juvenile vulvovaginitis.

In answer to question 3, 108 respondents
(97%) would prescribe antibiotics if they
received a laboratory report identifying a

microbial pathogen and listing sensitivities.
Many respondents qualified their answer with:
"if symptoms persist or are severe"; two said
"not necessarily"; and one respondent would
not prescribe antimicrobial treatment.

Forty seven respondents (42%) would initi-
ate blind treatment but again many qualified
their response with the comments: "if symp-
toms severe" or "if candida suspected".
The agents prescribed for empirical treat-

ment are listed in table 3.

Discussion
The results of the laboratory study were

remarkably consistent with the results of other
recent studies into the microbiology of juvenile
vulvovaginitis. Donald and colleagues, review-
ing isolates from vaginal swabs of children with
vulvovaginitis in the Nottingham area over a
four year period, found that group A haemo-
lytic streptococci were isolated from 11% of all
vaginal swabs from children.2 Other potential
pathogens isolated in their study were H influ-
enzae (5.3%), candida (2.6%), and Streptococ-
cus pneumoniae (1%). Pierce and Hart, in a 33
month prospective study of children presenting
to a paediatric accident and emergency depart-
ment, found that the most common single
organism isolated from vaginal swabs was H
influenzae (22/190), with streptococci second
most common (17/190), and candida a very

poor third (7/190).3 A study of premenarchal
girls in a single group general practice found
specific bacteria to be implicated in 10 out of
42 cases that presented over a five and a half
year period.4 Group A haemolytic strepto-
cocci were isolated from 17% of vulval swabs,

Speciality:
Grade:
1. Have you ever sent vaginal or vulval swabs from prepubertal

girls for microbiological culture? YES/NO
2. What pathogens might you expect to identify?
Please list in order of frequency:
Don't know (please tick)
3. If you receive a report identifying a microbial pathogen

with sensitivities to antibiotics, would you prescribe
one of the antibiotics listed? YES/NO

4. Would you initiate blind treatment before the laboratory
result was returned? YES/NO

5. If yes, which antibiotic would you choose?
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Haemophilus influenzae as a cause of vulvovaginitis in young girls

Table 2 Respondents'answers with respect to the most common pathogens associated with
juvenile vulvovaginitis

Most common cause

1 2 3 4 5
Pathogen No(%o) No(%o) No(%o) No(%o) No(%o)

Candida 46 (41) 16 (143) 4 (3.6) 2 (1.8) 0
Streps/GAS/BHS 25 (225) 18 (16) 7 (62) 1 (0.9) 0
Ecoli/coliforms 13 (11.6) 13 (11.6) 2 (1.8) 0 0
Saureus 6 (5.4) 12 (10.7) 5 (4.5) 0 0
Anaerobes 3 (2.7) 4 (3.6) 5 (4.5) 1 (0.9) 0
Faecal streps 1 (0.9) 4 (3.6) 2 (1.8) 0 0
GBS 0 1 (0.9) 0 0 0
Spneumoniae 0 0 1 (0.9) 0 0
Hinfluenzae 0 4 (3.6) 0 0 0
G vaginalislBV 0 2 (1.8) 1 (0.9) 0 0
Ctrachomatis 0 4 (3.6) 1 (0.9) 2 (1.8) 0
Ngonorrhoeae 0 0 4 (3.6) 0 2 (1.8)
Trichomonas 0 5 (4.5) 2 (1.8) 0 1 (0.9)
Threadworms 0 1 (0.9) 0 0 0

GAS, group A streptococci; BHS, a haemolytic streptococci; GBS, group B steptococci; BV, bac-
terial vaginosis.

Table 3 Antimicrobial agents usedfor blind treatment of
juvenile vulvovaginitis

Agent Number prescribing

Clotrimazole 1 9
Nystatin 1
Timodine* 1
Amoxycillin 1 2
Coamoxiclav 1 1
Penicillin 6
Erythromycin 2
Cephalosporin 1
Metronidazole 9
Ciprofloxacin 2
Otherst 3

*Contains hydrocortisone and nystatin. tBroad spectrum,
trimethoprim, antihelminth.

H influenzae from 5% and S aureus from 2%. A
recent study from East London reported the
isolation of group A haemolytic streptococci
from 18% of swabs submitted to a district
microbiology laboratory from girls with vul-
vovaginitis over a two year period.5
The pathogenic role of non-capsulate H

influenzae was recognised by Farrand who
reported a case of haemophilus vaginitis in a

four year old child in 1971,6 but it was not until
Mafarlane demonstrated the organism in
young girls with vulvovaginitis, but not in con-

trols, that the role ofH influenzae in this condi-
tion was established.7 None of the isolates
obtained in the current study agglutinated with
type b antiserum, so it is likely that they were

non-capsulate. Biotyping was not undertaken
at the time, but this is currently being
investigated in a new study.
Although many respondents to the question-

naire believed that candida was the most com-

mon cause of juvenile vulvovaginitis, the labo-
ratory study confirmed that it was a far less
common cause of vulvovaginitis in the prepu-
bertal age group than in women of child bear-
ing age. This has been remarked upon by the
authors of other, similar studies.3 4 8

Despite the use of human blood agar to
improve detection of G vaginalis, this organism
was not isolated from any of the swabs
examined. Although one study showed this to
be the most common cause of vulvovaginitis in
children subjected to sexual abuse,8 this finding
was not confirmed in another, similar study.'

Early studies of juvenile vulvovaginitis em-
phasise the importance of gonococcal
infection,'" 11 but this was not detected in the
present study, even after the inclusion of a
selective medium. This may reflect the current
national decline in cases of gonorrhoea in the
adult population. A recent study ofyoung girls,
the majority ofwhom were known or suspected
to have been sexually abused, did not detect a
single case of gonorrhoea.8
The role of faecal flora (coliforms, anaer-

obes, and faecal streptococci) in the aetiology
of juvenile vulvovaginitis is unclear. The prox-
imity of the vulva and anus in young girls
means that such a finding may reflect contami-
nation rather than infection.
The laboratory study was undertaken to

determine the microbiology of infective vul-
vovaginitis in young girls and did not, there-
fore, take into account the contribution of
other factors. Two clinical studies emphasised
the important contribution of poor hygiene.3
The agents chosen by the respondents for

empirical treatment of vulvovaginitis reflected
their beliefs about the cause of this condition.
Topical clotrimazole ointment has a broad
spectrum that includes candida and Gram
positive cocci. It is unlikely to be adequate for
severe bacterial infection. Inadequate treat-
ment may result in persistent or recurrent
infection. Twenty six respondents (23%) indi-
cated that they would choose an agent that
would be effective against both f haemolytic
streptococci andH influenzae. In our area, 15%
ofH influenzae isolates are resistant to amoxy-
cillin, but all isolates in the study were sensitive,
so amoxycillin remains the antibiotic of choice
for empirical treatment of severe symptoms.
The study did not include any follow up of
patients, so it is not possible to establish the
efficacy of treatment prescribed. It is a matter
of some concern that two practitioners would
prescribe ciprofloxacin for empirical treatment
when it is recognised that this agent should be
avoided in children if possible.
A review of current textbooks of microbiol-

ogy, paediatrics, obstetrics, and infectious
diseases shows that juvenile vulvovaginitis is
covered poorly and evidence from recent pub-
lished studies is not referred to. Some text-
books do not mention the condition at all,'2-14
and others mention only P haemolytic strepto-
cocci and gonococcal vulvovaginitis."5 Paediat-
ric textbooks are similarly unhelpful.'6 '7
_'effcoate's principles of gynaecology gives the
most comprehensive account, but still fails to
mention H influenzae.1' A leading textbook of
infectious diseases describes group A P haemo-
lytic streptococci, Ngonorrhoeae, C trachomatis,
and threadworms as potential pathogens."
Thus, none of the sources of information avail-
able most readily to general practitioners and
hospital doctors gives a comprehensive ac-
count of the present state of knowledge of the
bacterial aetiology of vulvovaginitis in children.

In conclusion, this study has demonstrated
that the role of specific bacteria (particularly 13
haemolytic streptococci and H influenzae) in the
aetiology of infective vulvovaginitis in young
girls needs to be appreciated more widely. The
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culture of vulval or vaginal swabs is an essential
part of the investigation of this condition. Labo-
ratories should ensure that they include media
appropriate for the isolation of H influenzae.
Antibiotics should be prescribed according to
the laboratory report. Amoxycillin is the agent of
choice for severe symptoms that warrant empiri-
cal treatment. There is an urgent need for
textbooks to update their accounts of juvenile
vulvovaginitis to include evidence from recent
published studies.

The author thanks local general practitioners and hospital doc-
tors for their unfailing encouragement and support for this
study.
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