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Neonatal chlamydial conjunctivitis
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SUMMARY Maternal chlamydial antibodies were determined in cord sera of 41 infants who
developed neonatal chlamydial conjunctivitis and compared with the antibody profile of infants
who had been exposed to Chlamydia trachomatis at birth by their isolation positive mothers but
in whom conjunctivitis did not develop. No protective effect could be attributed to maternal
antibodies transferred to the infants. Paired sera samples were collected from 18 infants with
chlamydial conjunctivitis. Chlamydial IgM antibodies were detected in four of these 18 cases at
the time diagnosis was established by isolation. An additional eight cases had developed
chlamydial IgM at the time the convalescent sera samples were taken, on average on day 40. At
that time symptoms had disappeared after systemic treatment had been given. Thus chlamydial
IgM antibodies were eventually shown in two thirds of infants with chlamydial conjunctivitis who
were all systemically treated and clinically healed. These data suggest a cautious assessment of
chlamydial IgM in the diagnosis of chlamydial pneumonia.

Neonatal chlamydial infection may occur when the
mother has a genital infection by Chlamydia tracho-
matis. The prevalence of genital chlamydial infec-
tion in pregnant and puerperal women ranges
between 2 and 18% in different populations.' 7 The
most common clinical manifestation of neonatal
chlamydial infection is conjunctivitis, which is
observed in 20-35% of exposed infants. C. tracho-
matis can, however, be recovered from several
locations besides the conjunctivae-that is, naso-
pharynx, gastrointestinal tract, and vagina.8 Res-
piratory tract infection by C. trachomatis may lead
to pneumonia with some distinct features and is
usually observed at 4-12 weeks of age.9 Chlamydial
pneumonia has been detected in up to 18% of
infants born of mothers positive for C.
trachomatis. "
About two thirds of infants exposed to C. tracho-

matis at birth show serologic signs of chlamydial
infection. High or extremely high IgM titres of
chlamydial antibodies can be shown in cases of
infant chlamydial pneumonia. In contrast, serum
chlamydial IgM antibodies have only been shown in
a low proportion of cases with neonatal chlamydial
conjunctivitis.1' Local chlamydial antibodies in tear
fluid are usually absent when chlamydial conjunc-
tivitis is diagnosed but can be shown after 5-10
weeks of age,12 although symptoms may have
subsided or completely disappeared by then. Pro-

duction of serum IgG antibody is generally not
apparent until 10 weeks and may be obscured by
passively transferred maternal antibodies.'1
We have investigated the chlamydial antibody

state at birth in infants exposed to maternal chla-
mydial infection and in the mothers.

Materials and methods

Patients. The study group comprised 43 infants with
neonatal chlamydial conjunctivitis confirmed by
isolation of C. trachomatis from the conjunctivae.
Samples of cord sera were available from 41 of these
neonates as well as samples of delivery sera from
their mothers. These 43 cases represent consecutive
cases seen during a four year period, excluding two
cases where neither samples of cord serum nor
samples of acute phase or convalescent sera were
available. During the later part of the period paired
sera samples were regularly collected and obtained
from 18 cases.
Another group comprised 16 infants whose

mothers had genital chlamydial infection detected
by postpartum isolation but where conjunctivitis did
not develop in the child during the first 6 months of
life. Samples of cord sera from the neonates and
delivery sera from their mothers were available in all
these cases.
The control group consisted of newborn infants
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with clinically suspected neonatal septicaemia. This
group comprised 29 neonates from whom chla-
mydial isolation was taken from the nasopharynx
and the eyes. Paired sera samples were collected.

Delivery sera samples were obtained from 41
women matched for age with the mothers of the
infants with chlamydial conjunctivitis.

Chlamydial isolation and serology. Cotton wool
swabs were used for conjunctival and genital isola-
tion of C. trachomatis. Nasopharyngeal specimens
were aspirated with a syringe using an infant feeding
tube. Irradiated McCoy cell cultures were inocu-
lated in duplicate and stained after 72 hours with
iodine.

Serology was performed by microimmuno-
fluorescence"3 with the modification that a pool of
yolk sac grown antigens, consisting of the serotypes
D-K, was used. 14 All samples of sera were screened
at a dilution of 1/16 and positive samples titrated to
end point dilution. I itres are stated as the reciprocal
of the highest dilution with antibody reactivity. All
IgM positive samples were absorbed with aggre-
gatedIgG to remove any confounding rheumatoid
factor' and then titrated.

Results

Antibody profile at birth. Chlamydial antibodies in
cord sera represent maternally transferred IgG.
Such antibodies were detected in 40 out of 41
neonates in whom chlamydial conjunctivitis later
developed, with a geometric mean titre of 128. One
of these infants was born prematurely in the 35th
week of gestation weighing 2250 g. This infant had
chlamydial antibodies at a titre of 64. All the other
children in this group were born at full term with
weights within the normal range. Their mothers,
who had a mean age of 24, had chlamydial IgG
antibodies in all cases except one, in which case the
infant also lacked detectable chlamydial antibodies.
The geometric mean titre in the mothers was 170,
not significantly different from that of their children.
For comparison 16 infants were available whose

mothers had genital chlamydial infection detected
after delivery. Thus they were exposed at birth but
did not develop conjunctivitis during the first 6
months of life. Cord serum chlamydial IgG anti-
bodies were detected in 13 of these 16 children, with
a geometric mean titre of 67, which does not differ
significantly from that of the 41 symptomatic in-
fants. Again in all the 13 cases where the infant had
detectable antibodies the mothers had chlamydial
IgG antibodies. The mothers of the remaining three
infants without chlamydial antibodies were antibody
negative. The geometric mean antibody titre for all

16 mothers in this group was 56, which is not
significantly different from that of their children but
is possibly lower (p<0-05) than that of the mothers
of symptomatic children. The mean age of the
mothers with asymptomatic children was 23.
The prevalence of maternal chlamydial antibody

for mothers of symptomatic infants was compared
with the prevalence of antibodies post partum in the
women matched for age without genital chlamydial
infection. Serum chlamydial IgG antibodies in these
control women were found in 10 of 41 (23%)
compared with 40 of 41 (98%) in the 'symptomatic'
group (p<0-001) and 13 of 16 (81%) in the
'asymptomatic' group (p<0001).

Antibody response in cases of chiamydial conjuncti-
vitis. In 18 cases of neonatal chlamydial conjunctivitis
confirmed by isolation of C. trachomatis from the
conjunctivae paired sera samples were obtained
during the disease. The acute phase serum sample
was collected at a mean age of 21 days, with a range
of 11-34 days, when the diagnosis had been
established by demonstration of C. trachomatis. The
convalescent serum sample was obtained on average
19 days later at a mean age of 40 days (range 28-54
days). Cord sera samples were available in all these
cases, and chlamydial IgG antibodies were observed
in 17. Chlamydial IgM antibodies were never found
in the cord sera samples. In one of the 18 cases a
fourfold rise in chlamydial IgG titre was found, but
in most cases maternal antibodies concealed any
production of IgG antibody in the child. Chlamydial
IgM antibodies were detected in four of 18 acute
phase sera samples and in 12 of the 18 convalescent
sera samples (Figure).
The development of chlamydial IgM antibodies

was shown after the infants had been treated with
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Figure Chlamydial IgM antibody response in 18 infants
with chlamydial conjunctivitis confirmed by isolation of
C. trachomatis.
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systemic erythromycin (50 mg/kg/day) and when
the condition was clinically healed.
As controls, 29 infants with suspected neonatal

septicaemia had bacteriological and virological cul-
tures and serological tests performed. As part of this
protocol chlamydial cultures from conjunctival
swabs and nasopharyngeal secretions were per-

formed, which yielded uniformly negative results.
Paired sera samples were available in all 29 cases.

The first serum sample was collected at a mean age

of 4 days (range 1-22 days) and the second at 30
days (range 17-47 days). No change in chlamydial
IgG antibodies was detected. IgM antibodies to C.
trachomatis could not be shown in any case. When
antibiotics were used in this group gentamycin and
penicillin were chosen. Conjunctivitis was not seen
in any of these infants.

Discussion

Chlamydial IgG antibodies were detected in 40 of 41
samples of cord sera taken from infants with
neonatal chlamydial conjunctivitis, and neither the
prevalence of antibodies nor the geometric mean
titre differed from the infants without conjunctivitis
whose mothers had proven genital chlamydial infec-
tion 3-4 days after delivery. Therefore, transferred
maternal serum antibodies did not seem to confer
any detectable protection against chlamydial infec-
tion of the conjunctivae. The mean age of the
mothers of the 41 infants with chlamydial conjunc-
tivitis was 24 compared with 23 for the mothers
infected with chlamydia with asymptomatic infants.
Thus there was no indication that any resistance
factor related to age of the mothers might have
determined the subsequent clinical eye manifesta-
tions in the children with chlamydial conjunctivitis.

Experimental chlamydial eye infections in volun-
teers have shown partial immunity to the homolo-
gous chlamydial strain.16 17 Systemic immunity
seemed to be more important than local immunity in
those experiments. Antibodies to a genus antigen
determined by complement fixation present before
the challenge did not prevent infection. This anti-
body reactivity reflected previous exposure to any of
the 15 serovars of C. trachomatis or even to the
ornithosis agent, Chlamydia psittaci. Our results are

not directly comparable as the infants in our study
had maternally transferred antibodies, which should
be expected to be homologous to the infecting
strain.

In several different studies the attack rate of
clinical chlamydial conjunctivitis has been estimated
to be 20-35% of exposed infants in populations
where the prevalence of natural chlamydial infec-
tions has varied between 2-18%. Even in Nairobi,
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Kenya, with the impressive prevalence of 28 5% of
maternal C. trachomatis infections, the attack rate
of chlamydial conjunctivitis in the infants was of the
same magnitude. (M Laga, et al. Paripartum infec-
tion with Neisseria gonorrhoeae and Chlamydia
trachomatis, low birth weight, and ophthalmia
neonatorum in Nairobi, Kenya. Presented at 6th
International Meeting of the International Society
for STD Research, August 1985, Brighton, United
Kingdom.) The high and low prevalence popula-
tions must be expected to differ in several re-
spects-for example, age, the proportion of primary
and secondary chlamydial infection, and antibody
profile, to mention a few. A uniform attack rate
under these varying circumstances therefore
decreases the odds of finding a single factor of major
importance for the outcome of chlamydial exposure
at birth.
Neonatal chlamydial conjunctivitis is usually

apparent during the first and second week of life and
diagnosed somewhat later. The antibody response
to C. trachomatis during the disease showed a
fourfold rise of IgG antibodies in only one case, but
serum IgM antibodies were shown in four of the
acute phase sera samples and in 12 of the conva-
lescent sera samples. Thus a significant increase in
the prevalence of IgM chlamydial antibodies was
observed during the course of chlamydial conjunc-
tivitis despite the fact that clinical manifestations
disappeared as the infants were treated with sys-
temic erythromycin. IgM antibodies to C. tracho-
matis were not detected in the control infants with
suspected septicaemia. In this group sera samples
were obtained at 4 and 30 days of life, and the
results are therefore not directly comparable with
those in the study group where samples were
collected on average on day 21 and 40. The most
unfavourable comparison between acute phase sera
samples in the study group and convalescent sera
samples in the control group still discloses a differ-
ence in the prevalence of IgM antibodies at the
p=0-02 level. The real difference is probably even
greater as the convalescent sera samples in the
control group were collected on average at a time
half way between the first and second sera samples
in the conjunctivitis group when the frequency of
IgM antibodies could be expected to be higher than
4/18.
Thus most of the infants with chlamydial conjunc-

tivitis eventually developed serum IgM antibodies
detected at a time when the disease had healed. The
same general pattern of antibody development has
been described with tear antibodies where almost
every infant with chlamydia conjunctivitis had
detectable tear antibodies after 8-10 weeks,
although they had been antibody negative earlier in
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the course.12 These results indicate that systemic
and local antibodies develop gradually in infants
with chlamydial conjunctivitis after the antigenic
stimulus has been eliminated by treatment.
High concentrations of IgM antibodies to C.

trachomatis are generally found in cases of chla-
mydial pneumonia.1' The results presented in this
paper indicate that chlamydial IgM antibodies at
6-12 weeks of age when chlamydial pneumonia is
seen may be the result of chlamydial conjunctivitis
alone. Thus chlamydial IgM seems to indicate
neonatal chlamydial infection rather than chla-
mydial pneumonia, although antibodies may
develop late. A respiratory tract infection con-
comitant with or after chlamydial conjunctivitis may
be due to another pathogen like respiratory
syncytial virus or Bordetella pertussis, even when
chlamydial IgM antibodies are present.
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