Treatment of Neonatal Conjunctivitis

Inger Sandstrom, MD

® The effect of different treatment reg-
imens on clinical and microbiologic cures
of neonatal conjunctivitis was evaluated
during a 32-day observation period. In 84
infants with mild to moderate conjunctivi-
tis and no signs of dacryocystitis, clinical
cures were achieved in more than 50% of
the cases with lid hygiene only. Staphylo-
coccus aureus was the most common
organism (48%) Iisolated from these
infants. Chlamydia trachomatis could not
be isolated from eyes with mild to moder-
ate conjunctivitis. Forty-four infants with
severe conjunctivitis, with or without
dacryocystitis, were randomly assigned
to treatment with either topical chloram-
phenicol or oral erythromycin for 14 days.
Chlamydia trachomatis was isolated from
19 (43%) of these infants. All infants with
chlamydial conjunctivitis who were
treated with 25 mg/kg of oral erythromy-
cin ethylsuccinate twice dally for 14 days
were clinically and microbiologically
cured. In contrast, all treatment of chia-
mydial conjunctivitis with topical chloram-
phenicol failed clinically as well as
microbiologically. Dacryocystitis was a
common complication in neonatal con-
junctivitis (179%). The clinical failures in
neonatal nonchlamydial conjunctivitis
were associated with persistent cbstruc-
tion of the nasolacrimal duct.

(Arch Ophthalmol 1987;105:925-928)

Conjunctivitis is the most common
infection during the first month
of life.! Mieroorganisms such as
Staphylococeus aureus, Streptococcus
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preumoniae, Haemophilus, Strepto-
coccus viridans, and enterococei have
been implicated in neonatal conjunc-
tivitis.** These organisms are most
likely transmitted nosocomially to the
infant. Conjunctivitis due to these
organisms is often uncomplicated, and
the recommended treatment is lid
hygiene, with or without topical anti-
biotics.

Chlamydia trachomatis is the most
common sexually transmitted organ-
ism isolated in neonatal conjunctivi-
tis.** Untreated, acute conjunectivitis
will develop into a chronic follicular
conjunctivitis that resolves spontane-
ously within eight to 12 months. Late
sequelae with micropannus formation
and scarring of the tarsal conjunctiva
have been reported.” Chlamydial con-
junectivitis is often the only early clin-
ical manifestation of a potential sys-
temic disease in the newborn, with
pneumonia and otitis as complica-
tions.*'*"" Topical antibiotics have
failed to eradicate chlamydial infec-
tion from the eye and from the naso-
pharynx.*’® Oral erythromyecin at a
dosage of 30 mg/kg/d for 14 days has
also failed to eradicate chlamydial
infection.’ In contrast, a dosage of 50
mg/kg/d for 14 days has been re-
ported to eradicate chlamydial infec-
tion effectively from the eye and the
nasopharynx.t

Erythromycin has a low toxicity,
and has been used in pediatric prac-
tice for many decades. The absorption
of erythromycin ethylsucecinate is
increased when administered with
milk.'>"

A congenital nasolacrimal obstruc-
tion is frequently seen in the newborn.
The usual cause of occlusion is an
imperforate membrane at the distal
end of the nasolacrimal duct. In neo-
natal conjunctivitis, dacryocystitis is
a common complication, with an inci-

dence of 1.75% to 5%.'""* Topical anti-
biotics combined with massage of the
lacrimal sac is the traditional prima-
ry management of this disorder.'*"
The aims of the present study were
to follow the natural course of mild to
moderate neonatal purulent conjunc-
tivitis and to investigate the clinical
and microbiologic cure of severe puru-
lent conjunctivitis with or without
dacryocystitis, using different antibi-
otic regimens. The effect of oral
erythromycin ethylsuccinate at a dos-
age of 25 mg/kg every 12 hours (50
mg/kg/d) for 14 days was compared
with the efficacy of 1% chloramphen-
icol ointment administered every four
hours for 14 days. In Sweden, chlor-
amphenicol is the most commonly
used topical drug in the treatment of
nonspecific purulent conjunectivitis.

PATIENTS AND METHODS
Patients

Infants born at the Sidersjukhuset and
Nacka hospitals, Stockholm, who devel-
oped ocular discharge during their first
month of life were referred to me for
examination and treatment. In addition to
routine data, such as sex and birth weight,
the age at onset of symptoms was re-
corded.

The clinical scoring of the conjunctivitis
is described in Table 1. Clinical signs of
epiphora, consistent with a congenital
impatency of the nasolacrimal duct, were
registered. 1f purulent exudate could be
expressed from the lacrimal sac, the condi-

Table 1.—Three Criteria for Scoring
Clinical Severity of Conjunctivitis*

Purulent discharge

Edema and erythema of the lids

Edema and erythema of the palpebral
conjunclivae

* Intensity of criteria: mild, 1+; moderate, 2+; and
severe, 3+.
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tion was diagnosed as dacryocystitis.

All parents gave their verbal informed
consent to the study. The study protocol
was approved by the Human Subject Com-
mittee.

Treatment Groups

Group 1.—Infants with a total clinical
score of 3 to 5 were considered to have mild
to moderate conjunctivitis. If no sign of
daeryocystitis could be observed, these
infants were treated with lid hygiene con-
sisting of washing with 0.9% sterile sodi-
um chloride solution six times daily for 14
days. The parents received four bottles of
sterile saline solution to be used during the
study period.

Groups 2 and 3.—Infants with a total
clinical score of 6 or greater were consid-
ered to have severe conjunctivitis. These
infants, as well as those with dacryocysti-
tis, were randomly assigned to treatment
with either topical chloramphenicol or oral
erythromycin. Infants with dacryocystitis
were also treated with lacrimal sac mas-
sage three times daily.

Chloramphenicol. —Infants born on odd-
numbered days were treated with 1%
chloramphenicol ointment six times daily
for 14 days after lid hygiene with 0.9%
saline solution.

Erythromyein.—Infants born on even-
numbered days received 25 mg/kg of oral
erythromycin  ethylsuccinate every 12
hours for 14 days, combined with lid
hygiene as described above. The parents
were instructed to administer the drug
with a small amount of milk between
meals to prevent vomiting. The erythromy-
cin syrup was administered with a 2-mL
syringe that was lightly pressed toward
the back of the tongue. The parents kept a
treatment schedule record that was
returned together with the remaining
medicine at the end of treatment.

Collection of Specimens and Laboratory
Methods

A conjunctival smear for Gram's stain-
ing was taken from the lower conjunctiva
of the most inflamed eye. Additional speci-
mens were taken from the same location in
both eyes, as well as from one side of the
nasopharynx; these were cultured for aero-
bic bacteria and C trachomatis according
to procedures described elsewhere.*

Study Design

Clinical Follow-up.—The infants were
examined at the initial visit, day 0, and
days 3, 4, 10, 18, and 32. The clinical
severity of the conjunctivitis was scored at
each visit and the infant was examined for
epiphora and dacryocystitis. At days 32 to
60 after the start of treatment, the lacri-
mal duets were irrigated to diagnose a
gersistent obstruction of the nasolacrimal

uct.

Definition of Clinical Cure.—A total
clinical score of less than 3 at days 10, 18,
and 32.

Definition of Clintcal Failure.—A pro-
gression of the conjunctival inflammation
with an increase of the score by 1 at day 3
or 4, or persistent conjunctivitis with a

926 Arch Ophthalmol—Vol 105, July 1987

Table 2.—Cause of Conjunctivitis in Different Treatment Groups
Trealment Group, No. of Palients
rSalinl Erythromycin
Org Soluti Chilor h Ethylsuccinate
Chlamydi; homati: a 5 9
C trachomatis and
Staphylococcus viridans Q 1 e
C trachomatis and
Staphylococcus aureus 0 2 2
S aureus 34 3 10
8 aureus and Staphylococcus
? 1 a 1
S aureus and Haemophilus
i 2 o 1]
S aureus and S viridans 2 0 1]
H infl 4 4] 2
Branhamella 1 1 a
5 ii 8 Q (1]
5 viridans 5 1 2
S viridans and H infl 1 0 1
Escherichia coll Q ] 1
S aureus and enterococci 1 2] 0
Staphylococcus epidermidis 11 1 4]
Mo organism 14 1 1
Total a4 15 28
Table 3.—Clinical and Microbiologic Cure of Mild to
Moderate Conjunctivitis in 84 Infants Treated With Lid Hygiene
Intants With Microbiologic Microbiologic
Conjunctivitis No. (%) Cure, No. Failure, No.
Clinical cure 47 (56) 39 8"
Ciinical failure 37 (44) 20 17t
Total 84 (100) 59 25
* Staphylococcus aureus (n = 3), Haemophilus infi (n = 2), Staphyi . (n=1),

and Staphylococcus viridans (n = 1).

tStaphylococcus aureus (n = 14), H influenzae (n= 1), § pneumoniae (n = 2}, and Branhamefla

(n = 3).

total clinical score of 6 or greater at day 3
or 4 or 3 or greater at day 10.

Microbiologic Follow-up.—Cultures for C
trachomatis and aerobic bacteria were
obtained from both eyes and from the
nasopharynx at day 0. At days 18 and 32,
specimens were taken for the particular
organism isolated at day 0. In infants who
had a clinical failure at days 3 or 4 and at
day 10, cultures were redone from both the
eye and the nasopharynx on the same day
on which the clinical failure was estab-
lished.

Definition of Microbiologic Cure.—The
organism isolated from the eyes or naso-
pharynx at day 0 could not be reisolated at
days 18 and 32 or on the day on which
clinical failure was determined.

Definition of Microbiologic Failure. —
The organism isolated from the eyes and
from the nasopharynx at day 0 could be
reisolated at days 18 or 32 or on the day on
which clinical failure was confirmed.

Statistics

The results were analyzed by the x* test
and Fisher's exact test. A P value less than
.01 was considered significant.

RESULTS

One hundred twenty-eight infants
with purulent conjunctivitis diag-
nosed according to our criteria were
enrolled in the study. The culture
results in the three different treat-
ment groups are shown in Table 2.

The Natural Course of Mild to Moderate
Conjunctivitis

Forty-seven (56%) of 84 infants
with mild to moderate conjunctivitis
treated with lid hygiene only were
clinically cured at day 10 (Table 3). No
relapse occurred in this group during
the study period. However, eight clini-
cally cured infants were microbiologic
failures. Staphylococcus aureus was
reisolated from the conjunctiva in
three infants, Haemophilus influen-
zae was reisolated from two infants,
and H influenzae together with S aqur-
eus was isolated from another infant.
Streptococcus pnewmoniae was recov-

Neonatal Conjunclivitis— Sandstrém



ered from one infant and S viridons
was recovered from another.

Thirty-seven infants with mild to
moderate conjunctivitis who were
treated with lid hygiene were clinical
failures (Table 3). The initially iso-
lated organisms could be reisolated
from the eyes of 17 of these infants.
Clinical failure was nol associated
with any particular organism.

Congenital nasolacrimal obstrue-
tion was diagnosed in 19 (51%) of 37
infants with clinical failure, compared
with three (6% ) of 47 infants with a
clinieal cure (P <.01), There was no
significant difference in birth weight,
sex, age at onset, or duration of con-
junctivitis between infants who were
clinieally cured and infants who failed
clinically.

The Effect of Oral Erythromycin
Ethylsuccinate and Chloramphenicol
Ointment on Chlamydlal Conjunctivitis

All 11 infants with chlamydial con-
junctivitis who were treated with oral
erythromyecin were clinically cured by
day 10 (Table 4). Chlamydie tracho-
matis was initially also isolated from
the nasopharynx of five of these
infants. The organism was eradicated
from the eye as well as from the
nasopharynx in all infants. None of
these patients had a relapse of C
trachomatis infection during the
study period. In contrast, persistent
conjunctivitis was observed in all
eight infants treated with topical
chloramphenicol (Table 4). Chlamydia
trachomatis was reisolated from the
eyes as well as the nasopharynx of
these infants.

The Effect of Oral Erythromycin
Ethylsuccinate on Severe Conjunctivitis
due to Other Organisms

Escherichia coli, H influenzae, and
S aureus, respectively, were initially
jsolated from the most inflamed eye
in three infants with severe conjunc-
tivitis but no signs of dacryocystitis.
All three were treated with erythro-
mycin ethylsuccinate. The infant with
E coli infection failed clinically and
microbiologically, and an E coli strain
resistant to erythromyein was reiso-
lated. The two remaining infants were
clinically  and microbiologically
cured.

The Effect of Oral Erythromycin
Ethylsuccinate or Topical
Chloramphenicol on Conjunctivitis With
Dacryocystitis due to Organisms Other
Than Chlamydia

Fourteen infants with conjunctivi-
tis associated with daeryocystitis
were treated with oral ervthromycin
ethylsuccinate. Four of them (29%)
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Table 4.—Clinical and Microbiologic Cures and Failures in Infants With Chiamydial
Conjunctivitis Treated With Oral Erythromycin or Topical Chioramphenicol

Clinical, Microbiologic,
No. of Patients No. of Patients
Treatment Group No. of Patients Cure Failure Cure _Failure
Erythromycin 11 11 0 11 a
Chloramphenicol 8 0 8 0 8*
* Six of eight infants underwent culture for Chiamydia trachomatis.
Table 5.—Clinical and Microbiolegic Cures and Failures in
Infants With Dacryocystitis Associated With Conjunctivitis
Clinical, Microblologic,
No. ot Patients No. of Paltients
Treatment Group No. of Patienls Cure Failure Cure Failure
Erythromycin 14 10 4 B -
Chloramphenicol 7 6 1 ;] 1t
* Staphylococcus aursus, Strep cus viridans, and Haemophilus infi
tBranhamells.

failed clinically (Table 5). Of the seven
infants with conjunctivitis associated
with dacryocystitis who received topi-
cal chloramphenicol, one exhibited
clinical failure (Table 5). All five
infants who were clinical failures
turned out to have stenosis of the
lacrimal duct. Staphylococcus aureus,
S wviridans, or I influenzae were re-
isolated from the eyes of four infants
with clinical failure. Branhamella
was reisolated from the eyes of three
infants with clinical cure. All reiso-
lates were sensitive to erythromyein
and chloramphenicol in vitro.

Management of Treatment Failures

The 18 infants exhibiting persistent
conjunctivitis without associated ste-
nosis of the naselacrimal duct, who
were treated with lid hygiene only,
received topical chloramphenicol and
were clinically cured within ten
days.

(One infant who failed clinically and
microbiologically while receiving oral
erythromycin ethylsuccinate because
of resistant K coli was treated with
topical chloramphenicol and was
cured within ten days.

The eight infants with C trachoma-
tis conjunetivitis, who failed clinically
and microbioclogically while taking
topical chloramphenicol, received oral
erythromycin  ethylsuccinate and
were all cured with no scarring of the
tarsal conjunctivae.

All 24 infants with persistent con-
Jjunctivitis due to stenosis of the naso-
lacrimal duct were treated with lacri-
mal sac massage three times daily, as
well as topical chloramphenicol four
times daily, for one week. Recurrent

conjunctivitis was noted in every
infant until the nasolacrimal duct had
opened. The duct opened spontaneous-
ly in all but five infants before the age
of 6 months. In those five infants, the
duct was probed at that age.

COMMENT

In the present study, mild to moder-
ate conjunctivitis, without daeryoste-
nosis, resolved within ten days in 44
(T1%) of 62 infants treated with lid
hygiene only. The microorganism iso-
lated initially was reisolated from
eight of 47 clinically cured eyes during
a follow-up period of 32 days. These
findings suggest that local defense
mechanisms are operative in the
infant eye and are capable of protect-
ing ocular tissues from microbial
invasion of the magnitude involved in
mild to moderate conjunctivitis. An
inhibiting effect by tear components
on both pathogenic and nonpathogen-
ic staphylococei has been demon-
strated in vitro.* Furthermore, im-
munoglobulins can be detected in the
tear fluid from the age of 4 weeks.}

In the present study, persistent con-
junetivitis in mild to moderate cases
was highly associated with an
obstruction of the nasolacrimal duct,
an observation that has previously
been reported.” No particular organ-
ism was linked with persistent mild to
moderate conjunctivitis.

In the present study, dacryocystitis
was a common complication in neona-
tal conjunctivitis, a finding that sup-
ports previous observations.’” Clinical
failure in cases of dacryocystitis was
always associated with persistent
obstruetion of the nasolacrimal duct.
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However, infants with dacryocystitis
who were treated with oral erythro-
mycin failed microbiologically more
often than did infants treated with
topical chloramphenicol. This could
partly be due to the well-established
fact that the bacteriostatic effect of
erythromycin is decreased in an envi-
ronment with an increased pH, which
is the case in a purulent process such
as dacryocystitis. It is important to
treat these infections and to prevent
reinfection until the nasolacrimal
duct has become patent.

It is recommended that the nasolac-
rimal ducts of infants beyond 4
months of age who have duct obstruc-
tion and recurrent conjunctivitis, with
or without dacryocystitis, be probed
to establish drainage and prevent fur-
ther infection."” However, it is impor-
tant to bring the infection under con-
trol before the duct is probed.

In the present study, all patients
with C {trachomatis conjunctivitis
were clinically and microbiologically
cured when treated with 25 mg/kg of
oral erythromycin ethylsuccinate ev-
ery 12 hours for 14 days. No relapse
occurred during an observation period
of 32 days. These findings support
previous results obtained by Heggie et
al.! In their study, 93% of infants with
C trachomatis conjunctivitis were
clinically and microbiologically cured
with 50 mg/kg/d of oral erythromycin
estolate divided into four daily doses
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for 14 days. Cultures for C trachoma-
tis were obtained two to four weeks
after the completion of therapy. Less
favorable results were reported by
Patamasucon et al,” who used a lower
dosage of oral erythromyein, They
reported persistent C trachomatis
conjunctivitis in 14% of infants
treated with 20 to 40 mg/kg/d of oral
erythromycin estolate or erythromy-
cin ethylsuccinate for 21 days. These
infants were followed up with C tra-
chomatis cultures only one week after
the end of therapy.

All infants with chlamydial con-
junctivitis who were treated with top-
ical chloramphenicol failed clinically
and microbiologically. Failure to
eradicate neonatal chlamydial con-
junctivitis with topical antibioties has
been reported by others® In the
present study, C trachomatis infection
in the nasopharynx was eradicated
with oral erythromycin.

The erythromycin ethylsuccinate
was well tolerated by the patients.
One of 26 infants developed watery
stools after four days of therapy; the
problem resolved the day after admin-
istration of the medicine was discon-
tinued. Another five infants devel-
oped somewhat loose stools, but these
returned to normal after the comple-
tion of 14 days of therapy. The eryth-
romyein suspension was easy Lo
administer with a 2-mL syringe.

Based on these observations, it can
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