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Ophthalmia neonatorum in the 1980s: incidence,
aetiology and treatment
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SUMMARY In a survey of 450 consecutive births in Southampton a 12% incidence has been found of
ophthalmia neonatorum. Bacterial pathogens were isolated from only one-third of the cases, while
nonpathogens were isolated from as many cases as controls. There was an incidence of chlamydial
infection of 3-7 per 1000 live births, while Neisseria gonorrhoeae could not be found. Chloramphen-
icol is recommended for topical antibacterial treatment, but chlamydial infection will not respond;
it must be considered in 'resistant' cases, when both the neonate and the parents will need treat-
ment with erythromycin or tetracycline.

Conjunctivitis is frequently seen in newborn babies,
yet its aetiology often remains obscure. In Britain
Staphylococcus aureus, Streptococcus pneumoniae
and Haemophilus sp. are established pathogens, as
was Neisseria gonorrhoeae. However, Pseudomonas
aeruginosa,' Klebsiella spp., Escherichia coli, Str.
viridans and Staph. albus,2 herpes simplex virus types
I and II,3 adenovirus type 84 and Mycoplasma spp.5 6
have also been isolated from cases of ophthalmia
neonatorum (ON). Chlamydia trachomatis is also
being recognised as of increasing importance as a
cause of ON.7 Chlamydial ON differs from other
infections by being contracted in the intrapartum
period but developing after the baby has left hospital.
It does not respond to the usually applied topical
antibiotics and is known to progress to further ocular
and extraocular complications.8-"

This study set out to establish prospectively the
incidence and type ofON in Southampton, including
its natural history and most appropriate treatment.
Currently used antibiotic therapy was determined by
a survey of general practitioners (GPs), to whom
many cases present because of our existing policy of
early discharge of the mother from hospital.

Materials and methods

The study population consisted of consecutive births
Correspondence to Dr D. V. Seal. Department of Microbiology.
Northwick Park Hospital, Watford Road. Harrow. Middlesex HAI
3UJ.

in the Maternity Unit of Southampton General Hos-
pital between 1 January and 31 March 1981. All
mothers were resident in the Southampton area. Each
infant was observed for a period of 2 weeks for the
development of ON. This was diagnosed by the pre-
sence of an acute, overt ocular discharge and con-
junctival hyperaemia. Neonates were excluded if the
discharge did not resolve but became continuous
owing to anatomical abnormalities such as naso-
lacrimal duct obstruction. The observation was con-
tinued outside the hospital by the GP, and each case
was visited by one of us (J.M.P.).

Cultures were collected from the inferior palpebral
conjunctival surface on 2 sterile cotton-wool swabs.
One swab was placed in sucrose phosphate transport
medium and the material inoculated within one hour
on to diethylaminoethyl (DEAE)-dextran-treated
HeLa 229 cells for the isolation of C. trachomatis by
the method previously described. 2 Material from the
second swab was immediately cultured on to chocolate
agar for bacteria at 37°C in 5% CO2 in air for48 hours,
before being transferred to blood agar to observe for
haemolysis by streptococci. Bacteria were identified
with standard laboratory techniques. Antibiotic sen-
sitivity testing was performed by the disc method. "

Anaerobic cultures were not carried out, as the num-
ber of samples which could be taken was limited by
the quantity of the discharge; moreover anaerobes
are considered a rare cause of ON.5 Control cultures
were collected from neonates with normal eyes indi-
vidually matched for age at onset of symptoms, type
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of delivery, location of delivery, and location of
rooming-in (post-natal ward).
One hundred and five general practitioners in

Southampton were surveyed for their management of
ON and asked to list their antibiotic regimen for
arbitrary therapy. General practice was considered
the most likely discipline to which cases of chlamydial
ON would initially present.

Results

In the period of the study there were 450 deliveries; 54
of the babies developed ON, giving a 12% incidence
in unselected births. The organisms isolated from 42
of these cases in which swabs were collected are given
in Table 1 and are grouped into recognised pathogens
and nonpathogens. The results from the matched
control neonates are also included. By the x2 test
Staphylococcus aureus was not found significantly
more often among cases than controls (p >0-10) but
Streptococcus viridans was (p <0-001). N. gonor-
rhoeae was never isolated despite the use of a sensi-
tive culture technique for it. Recognised pathogens
were found more often among cases than controls (p
<0-001). There was no significant difference between
the numbers of nonpathogens in cases and controls,
but there was a higher rate of sterile cultures from the
control population. C. trachomatis was isolated on
only one occasion (listed in Table 1). It was decided
therefore to extend the study to another 100 neonates
to look only for this organism; one further neonate
was identified with it-inclusion conjunctivitis of the
newborn (ICN).

Antibiotic sensitivity tests showed that chlortetra-

Table 1 Organisms isolatedfrom 42 cases and matched
controls

Bacteria Ophthalmia Control
neonatorum neonates

PATHOGENS

Staph. aureus 2 2
Staph. aureus and Chlamydia trachomatis I 0
Staph. aureus and Streptococcus viridans 1 0
Str. viridans 6 2
Str. milleri I 0
H. influenzae 2 0
Haemophilus sp. I 0
Escherichia coli I 0
Subtotal 15 4
NONPATHOGENS
Mixed Staph. epidermidis, diphtheroids,
and micrococci 11 16
Pure micrococci 2 4
Pure diphtheroids 1 0
Subtotal 14 20
No growth 13 18
Total 42 42

Table 2 Tvpes ofantibiotics prescribed by 59 general
practitioners

Type ofantibiotic % ofGPs prescribing each antibiotic

Chloramphenicol 66
Sulphacetamide 12
Gentamicin 9
Neomycin 6
Chlortetracycline 4
Framycetin 2
Polymyxin + bacitracin I

cycline was effective against all the bacteria associated
with ON and chlamydia of ICN. Chloramphenicol
was similarly found to be effective against all the
bacterial cases but not against C. trachomatis. Strep-
tococci were resistant to gentamicin and framycetin
(neomycin). Sulphonamide was not generally effec-
tive.

Seventy-nine (75%) of general practitioners an-
swered the questionnaire about prescribing habits for
ON. Of these, 59 (75%) prescribed various antibiotics
(Table 2), while 15 (19%) only occasionally did so.
Chloramphenicol was the most popular and used by
66% of the GPs, while chlortetracycline was used by
only 4%. Many replies indicated that failure to re-
spond to topical antimicrobial therapy combined with
washing the affected eye rarely occurred. The number
of topical antibiotic applications and the duration of
therapy was found to be very varied; the commonest
regimen was 4-hourly. Although chlamydial infection
of the cetvix is sexually transmissible, only 18% of the
GPs would-have referred or treated both parents, so
as to eradicate carriage of C. trachomatis and prevent
future offspring from developing ICN.

Discussion

From 450 unselected deliveries in Southampton 12%
of infants developed ON. In 1977 among newborn
babies in Harrow the incidence was a comparable
8-4%,s showing that in both areas ON is a common
condition. However, in America, where Crede's
prophylaxis is routinely used, Armstrong etal. 14 found
the incidence to be 1-6%, but this has to be contrasted
with toxic effects that can occur with it.
The unpaired Student's t test was used to compare

those neonates who subsequently developed ON with
a random control population born in the same
maternity unit and over the same period. It was found
that health in the immediate postpartum period, as
judged by the Apgar score at one minute, did not
affect the chance of developing ON: neither did the
length of the second stage of labour, nor mechanical
intervention at birth. But the neonate's conjunctiva is
prone to infection, not only because there are low
levels of antibacterial tear proteins, namely,
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lysozyme'5 and IgA, but also because the tear flow
and film are only beginning to develop.

Staphylococcus aureus was not found more often
among cases than among controls. This is probably
because there was no obvious cross-infection within
the unit and no outbreaks occurred due to it. Other
workers have found it to be important.'4 16 Strepto-
coccus viridans was isolated significantly more often
from cases (17% of the total) than controls. Previous
studies by Prentice et al.5 and McGill2 have shown Str.
viridans to be isolated in 16% and 18% of cases ofON
respectively and in the latter showed a positive cor-
relation with the presence of pus cells. 'Nonpatho-
genic' skin flora was found alike in ON and controls
and can probably be ignored as a cause of ON.
There were two cases of C. trachomatis ICN among

550 consecutive deliveries, giving an incidence of 3-7
per 1000 live births. This compares with American
studies which put the incidence between 1-4 and 4-4
per 1000 live births.'4 '9'1 However, British studies
have found C. trachomatis to be less prevalent than in
Southampton. Prentice in Harrow in 19775 did not
find any cases ofICN among 103 cases ofON, whereas
McGill2 in Ayrshire found 2 cases of ICN among 213
cases. However, in a selected study of severe purulent
ocular discharge in neonates in eastern Glasgow in
1979 38% of 199 specimens were found to grow C.
trachomatis.20 In Liverpool2' C. trachomatis was
recovered from 36% of 81 cases ofON preselected for
their resistance to conventional treatment.
Our failure to isolate organisms from 30% of cases

of ON could be partly explained by the fact that we
did not culture for Mycoplasma, for which an infec-
tion rate of 3% has been found,6 or viruses. A more
likely explanation is that initial inadequate tear flow
rather than an infectious aetiology is involved. Sup-
port for this latter hypothesis is presented by anumber
of observations. Firstly, the natural history is for a
tendency towards spontaneous resolution within 48
to 72 hours even in those cases with a frank purulent
discharge, provided the affected eyes are washed with
sterile saline. Secondly, in our survey 19% of GPs
prescribed antibiotics only occasionally yet at the same
time claimed as much success in treating the condition
as those who prescribed antibiotics in all cases.
Thirdly, 12% of GPs prescribed sulphacetamide, yet
it was found that organisms from cases ofON are not
generally sensitive to it.

Chlortetracycline is the only effective antibiotic
against most bacteria of ON and chlamydia of ICN.
However, its indiscriminate use would lead to mask-
ing of those neonates with ICN and hence the failure
to identify asymptomatic parenteral carriage.
Neomycin and chloramphenicol are both active
against most of the bacteria causing ON, with
chloramphenicol being effective against streptococci.

Neomycin has the advantage that it does not mask
chlamydial ICN22 but also has the serious disadvan-
tage of being ineffective against streptococci and is
associated with contact sensitisation.
The rarity with which C. trachomatis is isolated

(in Southampton 3% of all cases of ON) and
the laborious and costly isolation procedure for it
suggest that there should be a high index of clinical
suspicion, such as severe chloramphenicol-resistant
conjunctivitis, before conjunctival swabs are collected
for chlamydial culture in those areas fortunate enough
to have a chlamydial culture service. Ideally, to in-
crease the likelihood of C. trachomatis isolation,
swabs should be collected into special transport
medium'2 after 2 days' treatment with neomycin.22
The treatment of choice for ICN is topical chlortetra-
cycline for several days and oral erythromycin 30
mg/kg/day for 3 weeks.23 Oral chemotherapy is also
necessary to reduce pharyngeal carriage.24 Both
parents ofneonates with proved ICN must also receive
effective antichlamydial therapy-250 mg oral tetra-
cycline or erythromycin 4 times a day for 3 weeks,
with erythromycin being the drug of choice if breast
feeding.
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