MEDICAL CLINICAL RESEARCH

SCIENCE

* e-ISSN 1643-3750

MON TOR © Med Sci Monit, 2018; 24: 8042-8047

DOI: 10.12659/MSM.910705

Received: 2018.04.19

e taort A Survey of Current Prophylactic Treatment
publihed zotsALI0 for Ophthalmia Neonatorum in Croatia and a
Review of International Preventive Practices

Authors’ Contribution: ACDEFG 1 Snjeiana Kastelan 1 Department of Ophthalmology, University Hospital Dubrava, Zagreb, Croatia
Study Design A BCD 2 Sonja Ani¢c Jurica 2 Division of Neonatology, University Hospital for Obstetrics and Gynaecology,
Data Collection B Slavko Oreskovié University Hospital Center Zagreb, Zagreb, Croatia
Statistical Analysis C ACDFG 3 avko rgs ovic 3 Department of Gynecology and Obstetrics, Zagreb University School of Medicine,
Data Interpretation D BF 3 Tomislav ZUPIC Zagreb, Croatia
Manuscript Preparation E BDF 3 Mislav Herman 4 Department of Ophthalmology, General Hospital Dubrovnik, Dubrovnik, Croatia
Literature Search F .2 . 5 Clinical Department of Ophthalmology, Split University Hospital Center, Split,
e Gl o @ AceF 4 Antonela Gverovi¢ Antunica b
BF 5 Irena Markovic 6 Psychiatric Hospital “Sveti lvan”, Zagreb, Croatia
coF 6 lvana Bakija
Corresponding Author: Snjezana Kastelan, e-mail: snjezanakastelan@yahoo.com
Source of support: Departmental sources

Background: Ophthalmia neonatorum, or neonatal conjunctivitis, is an acute infection that occurs within the first 28 days of
life. This aim of this survey was to evaluate the current methods of preventive treatment for ophthalmia neo-
natorum in maternity hospitals in Croatia.

Material/Methods: The annual hospital birth rate in Croatia is approximately 40,000. A clinical survey was undertaken with data
collected using questionnaires sent to all 32 maternity hospitals in Croatia. There was a 100% response rate
to the questionnaires.

Results: Preventive treatment for ophthalmia neonatorum was administrated to all newborns in 75% (24/32) of Croatian
maternity hospitals. In 45.8% of maternity hospitals, (11/32) these procedures were performed within the first
hour after birth. In 54.2% of maternity hospitals (13/32), preventive treatment for ophthalmia neonatorum was
administrated to all newborns from one to three hours after birth. The main treatment agent was tobramycin
(83.3%). Other topical prophylactic treatments included povidone-iodine (8.3%), erythromycin (4.2%), and sil-
ver nitrate (4.2%). In 25% of obstetric units, prophylaxis for ophthalmia neonatorum was not used routinely,
but in cases of diagnosed neonatal conjunctivitis, antibiotic treatment with tobramycin was mainly used.

Conclusions: A survey of all 32 maternity hospitals in Croatia showed variation in the prevalence of preventive treatment for
ophthalmia neonatorum and the methods used. These findings support the need to implement standardized
preventive measures that both conform to international clinical guidelines and recognize treatment availability
in Croatia, where topical povidone-iodine is currently preferred for the prevention of ophthalmia neonatorum.
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Background

Ophthalmia neonatorum, or neonatal conjunctivitis, is an acute
mucopurulent conjunctivitis that occurs within the first 28 days
of life [1,2]. Ophthalmia neonatorum is a relatively common
condition that can be caused by chemicals, bacteria, or viruses
and affects between 1.6-12% of all newborn infants, and up
to 23% of newborn infants in developing countries [1-6]. The
prevalence of ophthalmia neonatorum varies in different parts
of the world and is closely associated with socioeconomic con-
ditions, the level of general health education, the standard of
maternal healthcare, as well as the implementation of preven-
tion programmes [3-10].

Conjunctivitis in newborn infants may be prevented with the
use of topical prophylactic treatment of the infant or by prenatal
screening and treatment of infected mothers [1-4]. Although
there is published clinical evidence that supports the use of
topical ophthalmic preventive treatment, some of these have
side effects, may be costly, or may have adverse effects on the
health of newborns [1,2,8-11].

The causes of ophthalmia neonatorum can be categorized into
non-infectious and infectious causes. The most common non-
infectious form is chemical conjunctivitis that can result from
the application of some prophylactic agents. Infections causing
ophthalmia neonatorum include bacteria and viruses, with
chlamydia being the most common infectious cause [2,6,7].
Most cases of infectious conjunctivitis occur from transfer
from the birth canal during delivery and can include infec-
tions associated with sexually transmitted diseases (STDs) in
the mother, resulting in gonococcal or chlamydial ophthalmia
neonatorum [2,8]. Infection may also be spread from the people
handling the baby soon after birth and, more rarely, during
pregnancy due to transplacental passage [2,8].

Regardless of the use of prophylaxis, ophthalmia neonatorum is
still one of the major causes of blindness, particularly in devel-
oping countries [1,12-14]. Currently, Chlamydia is the most com-
mon single cause of infective neonatal conjunctivitis, accounting
for between 2-40% of cases, with Neisseria gonorrhoeae infec-
tion reported in less than 1% of cases. The incidence of infec-
tion from these two pathogens has notably declined in the past
two decades due to decreased prevalence of STDs in the popu-
lation, and due to the improvement of prenatal screening and
care. The complications of ophthalmia neonatorum are mainly
related to gonococcal conjunctivitis [1,15] (Table 1).

Due to the potential complications related to ophthalmia neo-
natorum, many countries have now implemented routine pro-
phylaxis or preventive treatment for ophthalmia neonatorum
in newborns [6,10,11]. The agents currently used in the pre-
vention of ophthalmia neonatorum include topical 1% silver
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nitrate; targesin (a silver and protein compound); 1% tetra-
cycline; topical macrolide antibiotics, including 0.5% erythro-
mycin or azithromycin; topical aminoglycosides, including gen-
tamicin and tobramycin; chloramphenicol; fluoroquinolones,
including ciprofloxacin; 1.25% or 2.5% povidone-iodine; and
fusidic acid [12,4,6,8,9,16-28] (Table 2). The use of topical an-
tibiotic prophylaxis can be associated with the development
of antimicrobial resistance [1,2]. Therefore, in the past few de-
cades, the use of antibiotics and other topical agents that may
cause local irritant or hypersensitivity reactions have resulted
in controversy regarding the best type of treatment for the pre-
vention of ophthalmia neonatorum [5,7,11,18].

Therefore, the aim of this survey was to evaluate the current
methods of preventive treatment for ophthalmia neonatorum in
the 32 maternity hospitals in Croatia and to review the findings
in the context of current international clinical guidelines to
encourage the development and implementation of national
guidelines for the prevention of ophthalmia neonatorum.

Material and Methods

Survey questionnaire

The annual hospital birth rate in Croatia is approximately
40,000. A clinical survey was undertaken with data collected
using questionnaires sent to all 32 maternity hospitals in
Croatia. There was a 100% response rate to the questionnaires.

The participants were ensured anonymity and involvement in
the survey was voluntary. The questionnaire included direct
questions of the use of prophylactic treatments to prevent
ophthalmia neonatorum, the agents used, and details about
the methods of administration of the treatments and treat-
ment frequency. Where no preventive treatments were used,
this was also recorded.

Statistical analysis
Descriptive statistical analysis of demographic information

was used.

Results

Analysis of the data obtained from the questionnaires used in
the survey showed that topical preventive treatment or prophy-
laxis for ophthalmia neonatorum was being routinely admin-
istered by 75.0% (24/32) of all maternity hospitals in Croatia.
Regarding the timing of treatment, 45.8% (11/24) of the ma-
ternity hospital that routinely used preventive treatment re-
ported that topical treatment was applied in the delivery room
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Table 1. Aetiology and clinical characteristic of neonatal conjunctivitis.

Time of

Aetiology oy

Clinical presentation

Ocular complications

Systemic complications

Chemical First 24 Mild lid oedema, mild serous discharge, None None
hours of self-limited, lasts 2—4 days
life
Chlamydia 5-14 days  Different degree of lid swelling, mild to  Chronic infection may cause Pharyngeal
trachomatis moderate serous or purulent discharge, corneal scarring, pannus and colonization,
conjunctival injection(more pronounced  symblepharon pneumonitis and otitis
on palpebral conjunctiva) media
Neisseria 2-5 days Hyperacute onset, severe lid swelling, Corneal ulceration, corneal Bacteriemia, sepsis,
gonorrheae chemosis, copious, purulent discharge perforation, endophthalmitis meningitis, arthritis,
which may occur within 24 death
hours
Bacterial 4-28 days  Subacute course, variable presentation- Pseudomonas sp. may None
depending on typeof bacteria, lid cause corneal ulcer,
swelling with purulent discharge corneal perforation and
endophthalmitis
Herpes 1-14 days  Mild conjunctival injection, Recurrences may cause Meningitis and

simplex virus

serosangvineous discharge, corneal
epithelial defects, possible vesicular

corneal scarring and profound
amblyopia, chorioretinitis, optic

disseminated CNS
disease with mortality

eyelid rash neuritis and cataracts rate up to 85%

CNS — central nervous system. Modified from: Kastelan S, Kasun E, étajcer Z, Kasun B [2].

Table 2. Characteristics of potential prophylactic agents for neonatal conjunctivitis.

Possible antimicrobial
ICHHEL

Chemical conjunctivitis

(incidence) Side effects

Prophylactic agents

Silver nitrate 1% S S S No Yes (50-90%) Corneal epithelial lesions
Tetracycine 1% s s s Yes Yes(10%  No
Erythomycin05% s S S s Yes<10% Early emission of meconium
mithomycin15% s s s s Yes Corneal erosion, punctate

keratitis, xerophtalmia
Povidone-iodine25% S s s | N Yes(s-10%)  No
Tobramyén RS s s P r
CGentamicin RS s Yes /' Periocular ulcerative
dermatitis

Chloramphenicol 1.5% R S S Yes / Aplastic anemia
Ciprofloxacin s s s s s Corneal infiltrates, keratitis
Fusidicacd s s s s r r

/—no data was found in the literature; S — sensitive to prophylactic agents; R — resistant to prophylactic agents; B — bacteria
(S. aureus, S. epidermidis, S. pneumoniae, Haemophilus sp.); CT — Chlamidia trachomatis; NG — Neisseria gonorrhoeae.

during the first hour after birth; 54.2% (13/24) reported that
topical treatment was applied between one and three hours
post-partum. In 25% (8/32) of maternity hospitals, preventive
treatment or prophylaxis for ophthalmia neonatorum was not
routinely used. However, in cases where newborns showed

symptoms of conjunctivitis, the antibiotic, tobramycin, was
the treatment of choice (Table 3).

The findings of the survey showed that in the 24 maternity
units that routinely used topical preventive treatments for
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Table 3. The use of prophylaxis and the treatment of ophthalmia neonatroum including the time and place of prophylaxis application

as well as the method of treatment.

Prophylaxis N (%)
ety All newborns 24 ([750) 0
hospitals
N=32 Treatment N (%)
Newborns with 8250

Time of prophylaxis N (%)
In the first hour after births delivery room 11 (45.8)
From one to three hours after bith 13542
Method of treatment N (%)
Drops + Ointment 5 (62.5)
Drops 3375

eye infection

ophthalmia neonatorum, the treatments varied and included
two types of topical antiseptic, povidone-iodine and silver
nitrate, and two antibiotics, tobramycin and erythromycin.

Currently, in the 24 maternity units in Croatia that routinely
used topical prophylactic treatment for ophthalmia neonatorum,
the most commonly used included topical tobramycin solution
in 83.3% (20/24) of maternity units, a 2.5% solution of povi-
done-iodine in 8.3% (2/24) of maternity units, 0.5% erythro-
mycin ointment in 4.2% (1/24) of maternity units, and 1% sil-
ver nitrate solution in 4.2% (1/24) of maternity units.

Discussion

In Croatia, there is no medico-legal requirement to implement
preventive treatment of ophthalmia neonatorum, or neonatal
conjunctivitis, at birth and there are no standardized clinical
recommendations or guidelines issued by the Croatian health
authorities. According to data obtained from this survey, topical
treatment to prevent ophthalmia neonatorum was routinely
used at birth by 75.0% (24/32) of all maternity hospitals, with
the main treatment being topical tobramycin in 83.3% (20/24)
of maternity units. Only 16.7% (4/24) maternity hospitals used
topical preventive treatments that are currently recommended
by international guidelines, including erythromycin, silver ni-
trate, and povidone-iodine. Povidone-iodine was used by only
8.3% (2/24) of maternity units in Croatia, but in our opinion
could be recommended as a topical agent due to its availability
in Croatia, and because it has the broadest antibacterial spec-
trum as well as viricidal capabilities and, unlike topical antibi-
otics, bacterial resistance has not been reported. A significant
problem facing Croatia is the lack of availability of the majority
of topical antibiotics, which are routinely used in other coun-
tries, including erythromycin and tetracycline [10,11].

Currently, in developed countries, due to the reduced prev-
alence of sexually transmitted diseases (STDs) in pregnant
women, improved perinatal screening, and the use of prophy-
lactic treatment at birth, blindness caused by ophthalmia neo-
natorum has become rare [8,11]. In some developed countries,

where the incidence of ophthalmia neonatorum is very low, a
strategy of early treatment of infected neonates, rather than
routine prophylaxis, has been adopted. For this strategy to be
effective regular and standardized follow-up of infants must
be ensured.

Growing and diverse populations, trends in immigration,
increasing urbanization, and increasing sexual promiscuity are
predisposing factors for an increase in the incidence of oph-
thalmia neonatorum [1,9]. Some countries, including Australia,
Sweden, Denmark, Norway, Ireland and Great Britain have aban-
doned the use of routine prophylaxis after birth in favor of an-
tenatal maternal screening for STDs and general improvements
in postnatal evaluation and care. In Great Britain, where routine
prophylaxis for ophthalmia neonatorum has been discontinued
for approximately 60 years, there have been no reported cases
of blindness caused by gonococcal infection [2,18]. Although
gonococcal ophthalmia neonatorum in Great Britain is rare,
there is some evidence suggesting that ophthalmia neona-
torum is generally under-reported with cyclical fluctuations
in incidence [18]. Furthermore, clinical studies from Sweden,
Florida in the USA, and Denmark have also shown that the in-
cidence of ophthalmia neonatorum increased to some degree
following the discontinuation of preventive or prophylactic
treatment [5,18,29,30].

However, in countries where topical prophylactic treatment
of newborn infants to prevent ophthalmia neonatorum is cur-
rently implemented, there remains no consensus regarding the
preferred treatment agent, and a variety of topical treatments
are used. In the USA, the current clinical recommendations are
to apply the topical prophylactic agent to the eyes in all new-
borns within 24 hours of birth, and 0.5% erythromycin oph-
thalmic ointment is the recommended treatment [16]. Among
the other potential prophylactic agents, tetracycline ophthalmic
ointment and silver nitrate are no longer available in the United
States, and a 2.5% povidone-iodine topical solution has not
yet been approved for this purpose [16]. In Israel, preventive
treatment of ophthalmia neonatorum is routinely used with
topical erythromycin [27]. A shortage of single-dose erythro-
mycin ointment necessitated the use of shared erythromycin
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drops during a one-year period without increasing the rate of
neonatal bacterial conjunctivitis during this time, indicating
that shared eye drop bottles can be used without increasing
the incidence of infection, if properly administered [27].

According to current health policy in Mexico, preventive treat-
ment for ophthalmia neonatorum in neonates is a medico-
legal requirement and consists of the application of a single
drop of ophthalmic chloramphenicol in both eyes shortly after
birth [17]. In Slovenia, neonatal prophylaxis is a mandatory in-
tervention for all newborns and is performed in the first three
hours after birth with the topical application of 1% silver pro-
tein acetyl tannate eye drops, which contain organically bound
silver and have a similar effect to topical silver nitrate [4]. In
Austria, where seven different topical treatments are used, there
is a similar approach to the prevention of ophthalmia neona-
torum as in Croatia, as than 90% of obstetric units in Austria
routinely apply topical erythromycin, or silver nitrate, or tetra-
cycline for newborns in maternity hospitals [5]. Only 24.6% of
hospitals and midwives in Austria have been reported to use
gentamicin, neomycin, or chloramphenicol [5].

In Croatia, mothers and their newborn infants are usually dis-
charged from the maternity hospital between three days and
five days after delivery. However, the onset of symptoms of
ophthalmia neonatorum usually develops several days after
hospital discharge. This important clinical finding provides ad-
ditional support for the implementation of routine prophylactic
treatment for the prevention of ophthalmia neonatorum that
is given immediately following delivery and would be of par-
ticular importance in countries such as Croatia where cervical
swabs are not routinely taken in pregnant women, or where
ante-natal and postnatal care is inadequate or unavailable.

The efficacy of maternal screening depends mainly on the inci-
dence of carriers of STDs, the availability of diagnostic facilities,
and the availability of therapy. These screening measures for
maternal STDs would require modifications to the infrastructure
and resources of health services, including a well-organized
medical system with appropriate antenatal care to screen,
diagnose, and treat STDs in pregnant women [1,2]. Until the
time when these clinical practices can be fully implemented
in Croatia, our recommendation would be the mandatory use
of preventive treatment or prophylaxis for ophthalmia neona-
torum in newborns immediately after birth.

Worldwide, in terms of the topical prophylactic treatment used
to prevent ophthalmia neonatorum due to STDs, including
chlamydia and gonorrhea, the gold standard remains the
method introduced by Credé in 1881, with 1% silver nitrate
solution [6,7,9]. However, since Chlamydia trachomatis has be-
come more prevalent than Neisseria gonorrhoeae, ‘Credé’s pro-
phylaxis’ is controversial and used less commonly, due to its
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ineffectiveness against Chlamydia and the fact that silver ni-
trate can cause chemical conjunctivitis [9]. For these reasons,
prophylaxis with silver nitrate has been replaced in many coun-
tries with 0.5% erythromycin or 1% tetracycline ointment, even
though increasing multidrug-resistant bacterial strains continue
to require studies for new topical antibiotics [1,9].

The characteristics of an ideal preventive treatment for oph-
thalmia neonatorum would include the following: a high de-
gree of efficacy in protecting the newborn infant from all bac-
terial and viral pathogens; it should be inexpensive; it should
not be resistant to bacterial strains; the treatment should not
cause chemical conjunctivitis; and the treatment should pref-
erably be available in single-dose packaging [2,5]. Currently,
none of the available topical agents possess the characteristics
required for the ideal prophylactic treatment for ophthalmia
neonatorum.

Recently, povidone-iodine has been shown to be effective in
preventing ophthalmia neonatorum, with treatment results that
have been shown to be comparable with those of silver nitrate
and erythromycin for gonococcal ophthalmia neonatorum, and
povidone-iodine has been shown to be superior in the preven-
tion of chlamydial ophthalmia neonatorum [1,5,6,17,23,31,32].
Povidone-iodine offers additional antiviral activity against both
human immunodeficiency virus (HIV) and herpes simplex virus
(HSV), is relatively inexpensive, is associated with a low rate of
chemical conjunctivitis, and is not associated with the devel-
opment of antibiotic resistance, although temporary discolor-
ation of the sclera is associated with its topical use [8,10,11].
However, the transient brown staining of the sclera can be
useful as an indicator of the effective application of povidone-
iodine, providing visual evidence that the medication was ad-
ministered correctly. All these characteristics indicate that po-
vidone-iodine may represent a more suitable, if not yet ideal,
topical agent for the prevention of ophthalmia neonatorum,
particularly in developing countries. Considering its availability
in Croatia, and the inaccessibility of some other recommended
treatments, povidone-iodine represents a reasonable choice
for use in maternity hospitals in Croatia.

Conclusions

There is still no optimal agent for effective and safe preventive
treatment or prophylaxis of ophthalmia neonatorum. The ideal
treatment should be highly effective in preventing all infectious
causes of conjunctivitis, including chlamydial and gonococcal in-
fection while being non-toxic, not associated with the develop-
ment of microbial resistance, and it should also be inexpensive
and widely available. This study has included a survey involving
all 32 maternity units in Croatia, with findings that support the
need for standardized national guidelines for the prevention
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of ophthalmia neonatorum. However, because some women
in Croatia still do not receive adequate antenatal care, and as
cervical swabs are not taken routinely, it would be beneficial
to continue and extend the practice of the majority (75%) of
maternity hospitals in Croatia in routinely using prophylactic
treatment for ophthalmia neonatorum within one to three
hours following birth. However, the type of topical agent used
should be chosen by consensus, taking into consideration all
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