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Abstract

Introduction and objectives: Neonatal conjunctivitis (NC) prophylaxis was introduced in 1980, reducing its incidence from 
10 to 0.3%. However, the epidemiology has evolved in developed countries, with Neisseria gonorrhoeae becoming rare and 
Chlamydia trachomatis emerging as a prominent cause. Its necessity in developed countries is currently under debate. In our 
center, before 2006, prophylaxis was carried out on all newborns. Given the lack of cases of blindness due to gonococcal NC, 
our hospital has not carried out neonatal eye prophylaxis since 2007. The aim is to evaluate our center’s experience over the 
last 15 years. Methods: A retrospective observational study was carried out. All ocular exudate samples were collected between 
2008 and 2022. Among the identified cases of gonococcal conjunctivitis, clinical information was collected. Results: During 
this period, a total of 30,417 babies were born in our maternity hospital, and 112 ocular exudates were included. We identified 
only two cases of gonococcal conjunctivitis, both of which were quickly diagnosed and effectively treated, and there were no 
cases of gonococcal blindness. The incidence of gonococcal conjunctivitis in this population was 0.06 cases per 1,000 live 
births. No cases of blindness due to gonococcal infection were identified. Discussion: The need for prophylaxis for CN should 
be discussed. Currently, the indication for it in developed countries is debatable. We believe it is essential to draw up univer-
sal guidelines that standardize the existence of possible screening, prophylaxis and its protocol, its application criteria, and 
the treatment of neonatal conjunctivitis.
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Oftalmia neonatal: os métodos antigos devem desempenhar um papel nas novas 
realidades?

Resumo

Introdução e objetivos: A profilaxia da conjuntivite neonatal (CN) foi introduzida em 1880, reduzindo a sua incidência de 10 
para 0,3%. No entanto, a epidemiologia evoluiu nos países desenvolvidos, com a Neisseria gonorrhoeae a tornar-se rara e 
a Chlamydia trachomatis a emergir como uma causa proeminente. Atualmente, a sua realização em países em desenvolvimento 
encontra-se em discussão. No nosso centro, antes de 2006, a profilaxia era efetuada em todos os recém-nascidos (RN). Dada 
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a ausência de casos de cegueira devido à CN gonocócica, o nosso hospital não efetua profilaxia ocular neonatal desde 2007. 
O objetivo é avaliar a experiência do nosso centro nos últimos 15 anos. Métodos: Foi efetuado um estudo observacional 
retrospetivo. Todas as amostras de exsudado ocular foram recolhidas entre 2008 e 2022. Entre os casos identificados de 
conjuntivite gonocócica, foi recolhida informação clínica. Resultados: Durante este período, nasceram um total de 30 417 
bebés na nossa maternidade, tendo sido incluídos 112 exsudados oculares. O estudo identificou apenas dois casos de con-
juntivite gonocócica, ambos rapidamente diagnosticados e eficazmente tratados, e não se registaram casos de cegueira. A 
incidência de conjuntivite gonocócica nesta população foi de 0,06:1000 nados vivos. Não foram identificados casos de cegueira 
devido a infeção gonocócica. Discussão: A necessidade de profilaxia para a CN deve ser discutida. Atualmente, a sua indi-
cação nos países desenvolvidos é discutível. Consideramos essencial a elaboração de diretrizes universais que uniformizem 
a existência de um possível rastreio, a profilaxia e o seu protocolo, os seus critérios de aplicação e o tratamento da conjun-
tivite neonatal.

Palavras-chave: Saúde neonatal. Conjuntivite. Profilaxia antibiótica.

Keypoints
What is known
–	 Neonatal conjunctivitis was the most significant cause of 

neonatal blindness before the 1980s.
–	 Neonatal antibiotic prophylaxis dramatically reduced the in-

cidence of gonococcal conjunctivitis.
–	 Today, prophylaxis remains a common practice throughout 

the world.

What is added 
–	 The prevalence of Neisseria  gonorrhoeae was low in our 

group.
–	 With timely treatment and diagnosis, there is a low risk of 

serious complications from gonococcal conjunctivitis.
–	 There were multiple agents identified in ocular exudates, 

with Neisseria  gonorrhoeae accounting for only 1.5% of 
cases.

Introduction

Ophthalmia neonatorum (ON), also known as neona-
tal conjunctivitis, is an ocular surface disease charac-
terized by inflammation of the conjunctiva that occurs 
in the first 28 days of life1,2. Its incidence is around 1.6 
to 12% and it varies geographically and in different 
clinical environments2,3. Its origin can be infectious or 
chemical. Infectious conjunctivitis is usually contracted 
from infected mothers during delivery, or from caregiv-
ers and can be either viral or bacterial4. Bacterial con-
junctivitis can be caused by non-sexually transmitted 
bacteria, which are responsible for 30 to 50% of infec-
tions, or by sexually transmitted bacteria such as 
Chlamydia trachomatis and Neisseria gonorrhoeae. 
The latter can cause corneal perforation and vision loss 
within 24 hours if left untreated. Chemical conjunctivitis 
is caused by topical antibiotics such as silver nitrate, 
gentamycin, erythromycin, or tetracycline2-5. 

Before 1880, ON by Neisseria gonorrhoeae was the 
main cause of permanent blindness in neonates. Back 
then, Dr. Credè, a German obstetrician, implemented 
prophylaxis of ON in newborns after birth with excellent 
results, by instilling one drop of 2% silver nitrate into 
each eye6. As a result, Credè reduced the incidence of 
neonatal gonococcal conjunctivitis from 10 to 0.3%, 
which was a huge achievement considering the fact 

there was no effective treatment available for Neisseria 
gonorrhoeae3,7. This practice eventually spread around  
Europe and America. However, the concentration of 
silver nitrate used was reduced to 1% due to increased 
chemical conjunctivitis8.

As the incidence of Neisseria gonorrhoeae decreased, 
countries such as Denmark, Sweden, the United 
Kingdom (UK) and, more recently, Canada, have aban-
doned the universal prophylaxis, since the risk of infec-
tion from this bacterium was considered extremely low6. 
In the UK, prophylaxis was abandoned in the 1950s, 
and no cases of blindness due to ON by Neisseria gon-
orrhoeae were recorded in the subsequent 25 years9. 
However, over the last 20 years, Chlamydia trachomatis 
has become progressively widespread in many coun-
tries, becoming more prevalent than Neisseria gonor-
rhoeae7,10. With this change of epidemiology and 
antibiotic evolution, other antibiotics became available  
for prophylaxis, such as povidone-iodine, erythromycin, 
1% tetracycline, and fusidic acid, among others. In fact, 
a Cochrane review from 2021 identified 14 different 
prophylactic regimens involving 12 different agents10. 
Nonetheless, there is limited data about an effective 
antibiotic that prevents Chlamydia trachomatis conjunc-
tivitis10,11. Table 1 summarizes the main prevention prac-
tices for neonatal conjunctivitis worldwide.
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As previously stated, there are multiple different prac-
tices for prophylaxis worldwide, depending on the epi-
demiology, level of medical pre-natal care, and the 
availability of antibiotics. Currently,  the WHO recom-
mends topical ocular prophylaxis for prevention of 
gonococcal and chlamydial conjunctivitis for all neo-
nates, through  application on both eyes of 1% tetracy-
cline hydrochloride, 0.5% erythromycin, 2.5% povidone 
iodine, 1% silver nitrate, or 1% chloramphenicol imme-
diately after birth12. However, it is important to bear in 
mind that WHO recommendations apply to every nation 
in the world, including countries with a high level of 
gonococcal infections.

Currently, in Portugal, there is a lack of guidance on 
this subject. Thus, there is no universal screening of 
these agents in pregnant women, nor are there clear 
indications for prophylaxis (who, when, and with what). 
For these reasons, the decision to screen during preg-
nancy and for neonatal prophylaxis is left to the discre-
tion of each maternity hospital. 

In our center, a maternity hospital equipped with a 
level III Neonatal Intensive Care Unit (NICU), prior to 
2006, prophylaxis was performed in all neonates with 
topical fusidic acid. In 2006, after a review of the 

literature, there was a transitional period lasting one 
year in which prophylaxis was only implemented in 
newborns admitted to the NICU or the Special Care 
Unit, neonates born from unsupervised pregnancies, in 
the case of prolonged rupture of membranes, and in 
the case of any suspected maternal infection. During 
that time, no cases of gonococcal conjunctivitis were 
diagnosed, and, therefore, since 2007, our hospital 
does not perform neonatal ocular prophylaxis. 

In view of this, the authors aim to evaluate the expe-
rience of our center for the past 15 years without pro-
phylaxis for ON. During this time, unlike other national 
centers, no neonatal conjunctivitis prophylaxis was car-
ried out at our center. The aim of analyzing the period 
since this change was to see if N. gonorrhea infections 
and, more importantly, serious consequences of this 
infection were found. We believe that this could be of 
clinical importance in changing common practice in 
Portugal and Europe.

Methods

A retrospective observational study was performed. 
We collected all ocular exudate samples during the 

Table 1. Current practices of health institutions/countries for ocular prophylaxis in newborns

Institution/country Suggested practice

American Academy of Pediatrics 0.5% erythromycin prophylaxis is recommended for all newborns. If erythromycin 
ointment is not available, 1% azithromycin ophthalmic solution is recommended. 
If that is not available, 0.3% ciprofloxacin ophthalmic ointment may be 
considered.

Centers for Disease Control and Prevention Ocular prophylaxis with erythromycin ointment as a single agent is recommended 
for all neonates.

Canadian Pediatric Association The recommendations are to screen all pregnant women, treating the mother, 
and prophylaxis with erythromycin if necessary. Routine prophylaxis is not 
recommended.

World Health Organization Ocular prophylaxis to all newborns with one of five different agents is 
recommended: tetracycline hydrochloride 1% eye ointment, erythromycin 0.5% 
eye ointment, povidone-iodine 2.5% solution (water-based), silver nitrate 1% 
solution, and chloramphenicol 1% eye ointment.

Portuguese Society of Neonatology Only perform in at-risk groups with oxytetracycline.  At-risk groups are not well 
defined.

Turkish Neonatology Society Since 0.5% erythromycin and 1% tetracycline eye drops are not available in the 
country, the recommendation is to use 0.3% gentamicin or 0.3% tobramycin 
instead.

Brazilian Society of Pediatrics Prophylaxis for all newborns with 2.5% povidone, 0.5% erythromycin ointment or, 
alternatively, 1% tetracycline. The use of 1% silver nitrate should only be used if 
the other substances are unavailable.

Italy Prophylaxis for all newborns, but  no current available guidelines.

Denmark, United Kingdom, New Zealand, Norway No prophylaxis.
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period from 2008 to 2022, a total of 15 years. During 
this period, swabs were taken from the external ocular 
exudate of all patients admitted for or with neonatal 
conjunctivitis, or previously hospitalized patients with 
clinical onset of conjunctivitis. The collection was car-
ried out by the nursing team of the neonatal intensive 
care unit. Neisseria gonorrhoeae was identified by exu-
date culture. Cases of Chlamydia trachomatis were not 
analyzed since it does not grow by culture and the 
polymerase chain reaction (PCR) method was not 
available at that time.

Among the identified cases of gonococcal conjuncti-
vitis, we analyzed the time of onset, the antimicrobial 
therapy administered, clinical evolution, complications, 
and maternal history of known sexually transmitted 
infection. Descriptive analysis was used.

Results

In the past 15 years,  a total of 30,417 babies were 
born in our maternity unit. This study included a total 
of 112 ocular exudates. An agent was detected in all 
the exudates collected. Table 2 shows the agents iden-
tified and their frequency. A contaminating agent was 
assumed in 39 (34.8%) of the samples and no thera-
peutic action was taken.

Of these, only two were positive for Neisseria gonor-
rhoeae (Table 3). 

The first case, identified in 2011, was  a healthy baby 
girl born at 40 weeks of gestation by eutocic delivery. 
There was no known maternal history of sexually trans-
mitted infection. Clinical signs of conjunctival hyper-
emia and abundant purulent exudate become visible 
on the fourth day of life. She was treated with a single 
dose of intravenous ceftriaxone 125 mg with clinical 
resolution. No long-term sequelae were recorded.

The second positive culture belonged to a previously 
healthy boy, also born by eutocic delivery at 37 weeks 
in 2018. There was also no known maternal history of 
sexually transmitted infection. The clinical signs 
appeared on the first day of life. He was also treated 
with intravenous ceftriaxone 125 mg, with complete 
resolution and no long-term sequelae.

Both individuals were born in our center. Therefore, 
in 15 years, out of 30,417 live births, two cases of gono-
coccal conjunctivitis were identified.

Discussion

We report our experience over a 15-year period, 
after ocular prophylaxis was no longer recommended 
in our center. During this period, only two cases of 

gonococcal conjunctivitis were diagnosed. Both were 
identified rapidly and treated promptly, with complete 
resolution of symptoms and no sequelae. Therefore, 
no cases of gonococcal blindness were recorded. 

We can all agree that Credé’s prophylaxis was rev-
olutionary. Back then, the incidence of Neisseria 

Table 2. Microbiological agents identified in ocular 
exudate cultures, their frequency, and percentage

Microbiological agent 
identified

Frequency Percentage

Escherichia coli 34 25.8

Staphylococcus aureus 22 16.7

Streptococcus sp. 16 12.1

Staphylococcus 
epidermidis

13 9.8

Haemophilus influenzae 9 6.8

Pneumococcus 5 3.8

Streptococcus mitis/
Streptococcus oralis

4 3

Staphylococcus hominis 3 2.3

Enterobacter cloacae 3 2.3

Enterococcus faecalis 3 2.3

Klebsiella pneumoniae 3 2.3

Staphylococcus 
haemolyticus

2 1.5

Neisseria gonorrhoeae 2 1.5

Streptococcus Grupo C 1 0.8

Streptococcus mitis 1 0.8

Citrobacter koseri 
(diversus)

1 0.8

Corynebacterium sp. 1 0.8

Haemophilus 
parainfluenzae

1 0.8

Klebsiella oxytoca 1 0.8

Morganella morganii ssp 
morganii

1 0.8

Pseudomonas aeruginosa 1 0.8

Serratia marcescens 1 0.8

Staphylococcus capitis 1 0.8

Staphylococcus coag. 
negativo

1 0.8

Streptococcus 
pneumoniae

1 0.8

Streptococcus vestibularis 1 0.8
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gonorrhoeae was high, and adequate treatment was 
not available. 

Nevertheless, with the evolution of modern medicine, 
our reality has shifted substantially, mainly in devel-
oped countries. The prevalence of ophthalmia neona-
torum and the causative organisms vary across the 
world, and it has become rare in high-income countries, 
mainly due to increased knowledge about sexually 
transmitted infections (STIs) and better treatment, 
higher standards of maternal healthcare, and ocular 
prophylaxis at birth. For example, in the United States, 
Neisseria gonorrhoeae has a prevalence of 0.3 per 
1,000 live births7. However, gonococcal infection is 
increasing in the population, and this should be taken 
into account in newer guidelines13.

Besides the epidemiological shifts, nowadays, the 
diagnosis of this pathogen has become increasingly 
rapid and precise, with a PCR of Neisseria gonorrhoeae 
now available within 90 minutes14. In addition, treat-
ment for ON by Neisseria gonorrhoeae with a single 
dose of ceftriaxone is effective and fast15. Added to 
this, the fact that in Portugal the national health system 
is free and accessible to all ensures treatment is easily 
available. Although routine screening for Neisseria 
gonorrhoeae during pregnancy is not performed in 
many countries, a structured surveillance care for all 
pregnancies can be an opportunity to raise awareness 
about STIs among women and to treat those with 
symptoms and their partners16.

In this discussion, it is also important to bear in mind 
that neonatal conjunctivitis prophylaxis does not seem 
to have an effect on conjunctivitis caused by chlamydia 
trachomatis, currently the main sexually transmitted 
agent causing infection10,11. Therefore, it would proba-
bly be more advantageous to treat maternal infection 
before delivery.

The side effects of antibiotic therapy should also be 
taken into account, such as chemical conjunctivitis2, 
antimicrobial resistance17, and changes in the ocular 
surface microbiota18.

No antimicrobial regime appears to be superior nor 
is any antibiotic particularly effective against Neisseria 
gonorrhoeae and Chlamydia, therefore, the drafting of 
a protocol is highly debatable. Moreover, recent data 

on prevention of adverse outcomes, such as blindness 
or visual compromise is lacking10,11.

Lastly, the costs associated with routine prophylaxis 
should be considered. Although it is economical indi-
vidually, on a population level it is expensive. In addi-
tion to the costs of the prophylaxis, the costs of adverse 
side effects should also be taken into consideration. A 
study in Canada determined that for this intervention to 
be cost-effective the prevalence of gonorrhea infection 
would need to be 5.5 times higher, and the number 
needed to treat one case of ophthalmia neonatorum 
blindness was 500,000 newborns19.

For these reasons, the need for ON prophylaxis must 
be addressed since there are no current guidelines in 
most European countries. It is highly acceptable that in 
low and middle-income countries and areas of high risk 
of untreated maternal gonococcal infection, neonatal ocu-
lar prophylaxis must be performed. However, the indica-
tion to perform it in high-income countries is debatable5.

Considering that, it should be discussed whether STI 
screening in pregnancy is a more cost-effective pro-
phylaxis, given the fact that we are preventing neonatal 
conjunctivitis through screening and treating STIs in 
sexually active adults. Besides that, this strategy avoids 
the unnecessary administration of antibiotics to new-
borns and their potential side effects. This approach 
was adopted by some countries, like Canada, after 
suspending neonatal prophylaxis8.

The authors argue that, based on epidemiology, the 
limited effectiveness of neonatal prophylaxis, and diag-
nostic developments, the best approach would be to 
screen pregnant women for these agents, allowing 
them and their partners to be treated, considerably 
reducing the risk of neonatal infection, while at the 
same time reducing the transmission of these agents. 
We also believe that whatever strategy is adopted, it 
should always take into account migratory movements, 
the number of unsafe pregnancies, and promiscuity, 
and that data should be monitored continuously.

Currently, the national guidelines recommend the use 
of ocular prophylaxis in at-risk subpopulations such as 
unsupervised pregnancies or parents with risk factors 
for sexually transmitted diseases. However, these fac-
tors are not clearly defined20.

Table 3. Identified cases of gonococcal conjunctivitis between 2008 and 2022

Year of 
diagnosis

Sex Gestational 
age

Age of 
onset

Type of birth Maternal STI 
history

Supervised 
pregnancy

Treatment Sequelae

2011 Female 40w 4 days Eutocic Unknown Yes Ceftriaxone 125 mg None

2018 Male 37w + 4d 1 day Eutocic Unknown Yes Ceftriaxone 125 mg None

STI: sexually transmitted infection.
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Overall, we believe that it is crucial to build universal 
guidelines to standardize the existence of possible 
screening, prophylaxis, and its protocol, its criteria for 
implementation, and treatment of neonatal conjunctivitis. 
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