
INTRODUCTION
Worldwide approximately 10,000 newborns become
blind annually with Ophthalmia neonatorum (ON).1 In the
developing world, ON is still a very common threat to
vision. In India, the prevalence varies from 0.5 - 33%,
depending on the socio-economic status of the region.2

In Pakistan, the frequency of ON in hospital delivered
babies is reported to be 17%.3

The most important bacterium causing damage to vision
is Neisseria gonorrhea.1 In the absence of adequate
prophylaxis, 30% to 42% infants born by vaginal delivery
to infected mothers develop gonococcal ON.4 Despite a
decrease in frequency throughout the world, the
consequences of untreated ON remain grave.4

World Health Organization (WHO) launched an action
plan in 1999 for low income countries, titled "Vision
2020: The Right to Sight". One of the strategies includes
ocular prophylaxis of newborns to prevent ON so as to

eliminate one of the avoidable causes of blindness in
children.5 In Iran, Khoshdel et al. showed a high
incidence of gonococcal and chlamydial conjunctivitis
recommending that neonatal prophylaxis must be
initiated promptly.6 In Pakistan, currently there is no
routine practice of prophylaxis of ON, especially at a
national level, and one of the reasons is the scarcity of
available data whose results could be applied to the
mass population.3

Several chemical agents have been used for the
prophylaxis of ON including erythromycin, tetracycline
and silver nitrate.7 Silver nitrate has now been
abandoned in several countries (e.g., USA) and
replaced with 0.5% erythromycin and 1% tetracycline
ointment.8 Erythromycin and tetracycline are only
relatively effective against Chlamydia. In case of
Neisseria gonorrhoeae, beta-lactamase producing
strains have emerged and the effectiveness of
tetracycline and erythromycin as topical prophylactic
agents against these strains is questionable.9 Recently,
the 2014 WHO report on antimicrobial resistance has
highlighted that in 36 countries decreased resistance of
Neisseria gonorrheae to third-generation cephalosporins
has been verified.10

Outbreaks of antibiotic resistant bacterial conjunctivitis
in neonates, prompted researchers to look for a new
prophylactic agent that would be effective against the
most common etiologic pathogens without causing
resistance.7 A pilot study was conducted to determine
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Objective: To determine the efficacy of 2.5% and 1.25% Povidone-Iodine solution for Ophthalmia neonatorum
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statistically significant level (p=0.001).
Conclusion: The 1.25% concentration of Povidone-Iodine is as effective as the 2.5% concentration of Povidone-Iodine in
reducing the number of colony forming units in healthy conjunctivae of newborns.

Key Words: Ophthalmia neonatorum.   Prevention and control.   Povidone-Iodine.

1 Department of Ophthalmology / Pathology Lab2 / Pediatrics3,
Combined Military Hospital, Sargodha.

4 Department of Ophthalmology / Anatomy5, Rai Medical
College, Sargodha.

Correspondence: Dr. Faisal Aziz Khan, Consultant
Ophthalmologist, Department of Ophthalmology, Combined
Military Hospital, Sargodha.
E-mail: faisaleyecare@gmail.com

Received: March 16, 2015;   Accepted: November 03, 2015.



the efficacy of 2.5% Povidone-Iodine (PVP-I) by
measuring the decrease in the number of bacterial
colony forming units and then its effectiveness as a
prophylactic agent was evaluated by recording the
incidence of ON in a multi-year trial.7

PVP-I is effective against bacteria, fungi, Chlamydia,
Herpes simplex virus-2 (HSV) and Human Immuno-
deficiency Virus (HIV). When used as a 2.5% solution, it
is well-tolerated by the sensitive eyes of neonates. The
conjunctiva turns brown after instillation indicating
adequate application. The cost of PVP-I is affordable
and the absence of true antimicrobial resistance to the
compound should be a key factor in encouraging its use.10

The rationale of the study was lack of data regarding
the effectiveness of the previously used 2.5%
concentration and specifically the newer less toxic
1.25% concentration PVP-I in neonates.

The objective of this study was to determine the
effectiveness of 1.25% concentration of PVP-I versus
2.5% for the prophylaxis of ON in healthy conjunctivae of
the newborns.

METHODOLOGY
This interventional study was conducted at the Neonatal
Intensive Care Unit (NICU) of Combined Military
Hospital, Sargodha, from May to November 2014. Two
hundred eyes of 100 consecutive newborn babies
delivered at CMH, Sargodha who met the selection
criteria, were enrolled. The sample size was selected on
the basis of the 17% incidence of Ophthalmia
neonatorum in Pakistan in a hospital based setting3 by
applying the formula n = ( z 1- ∞/2 ε)2 using the WHO
calculator at a confidence interval (1-∞) of 90% and
relative precision ε 0.17. The study included newborns
that were delivered after 37 weeks of gestation, with a
birth weight of 2.0 kgs or more and through both mode
of deliveries whether caesarean or vaginal. Newborns
who had any obvious ocular malformations, eyelid
malformations or their mother was unable to bring the
baby back to the hospital in case conjunctivitis
developed, were excluded from the study. The study
was approved by the institutional Ethical Committee.

Povidone-Iodine solution was prepared in two different
concentrations of 2.5% and 1.25%. Before instilling
Povidone-Iodine drops, a conjunctival swab was taken
from each eye using two separate sterile stick swabs
from a clear sterile labelled plastic bottle. A written
informed consent was obtained from each child's mother
for taking the swab and placing Povidone-Iodine drops.
The swab was sweeped in the lower fornix from the
inner canthus to the outer canthus taking care not to
touch the eyelids. The swabs from each eye were then
placed back in the same container and sent immediately
to the laboratory for bacterial culture. After taking
conjunctival swab, the right eye of each new born was
instilled with a single drop of 2.5% and left eye with
1.25% Povidone-Iodine, respectively. Thirty minutes

after receiving Povidone-Iodine drops, a conjunctival
swab was taken again from each eye under same
measures as described previously and sent to the
laboratory immediately for bacterial culture.

In the laboratory, each swab was immersed in 2 ml of
sterilized distilled water and rotated for about 30
seconds each in clockwise and anticlockwise directions
to make an even bacterial suspension. One ml of the
suspension was utilized in determining bacterial counts
using the Plate Count method. The remaining quantity
was saved for retesting, if required, or making serial
dilutions in case of obtaining a very high bacterial count
limiting the possibility of direct counting. This specimen
was kept at refrigerated temperature till its use. For
counting exactly 1 ml of undiluted specimen was
aseptically dispensed using pipette to each of the sterile
disposable Petri dishes/Culture plates. Fifteen ml of
freshly prepared and sterilized molten yeast extract agar
at around 50°C was poured over each dispensed
suspension and the plates rotated clockwise and
anticlockwise to make even distribution of the
suspension within molten agar. The plates were then
incubated at 37°C for 48-hour. At the end of incubation
period, all the Colony Forming Units (CFUs) were
counted in good light. The procedure was repeated for
the plates giving very heavy counts (> 200 CFUs/plate)
after appropriate dilutions of the preserved suspension.

The mode of delivery, gestational age, birth weight and
gender was recorded. The babies remained admitted in
NICU for the next 24 hours for observation and the
mothers were instructed to report to the nursing staff, if
there was redness or discharge from the eyes.

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) version 20.0.
Descriptive statistics were used to describe the clinico-
demographic data. Frequency and percentages were
calculated for qualitative variables. Median ± interquartile
range (IQR) were used for numerical data. Wilcoxon
signed rank test was selected for comparing the colony
forming units count before and after instillation of 2.5%
and 1.25% Povidone-Iodine eye drops. A p-value < 0.05
was considered statistically significant.

RESULTS
The male to female ratio was 1:1. Birth weight ranged
from 2.2 to 4.1 kgs with a mean value of 3.05 ±0.41 kg.
Three babies (3%) developed conjunctival hyperaemia
in the right eye soon after instillation of a 2.5% PVP-I;
whereas, in the left eye in which 1.25% PVP-I was placed
none developed conjunctivitis. Chemical conjunctivitis
was not detected at the 24-hour determination point in
either eye in any of the babies.

In right eye in which 2.5% PVP-I was instilled, the
median ± IQR of colony forming units before instilling
PVP-I was 4.00 (149.0) which reduced to 1.00 (8.00)
after the effect of PVP-I as mentioned in Table I. This
decrease in the number of CFU was statistically
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significant (p < 0.001). In the left eye after the instillation
of 1.25% PVP-I drops, the number of CFU decreased to
the median value of 1.00 (4.00) from 5.50 (171.50)
which was before the instillation of PVP-I as mentioned
in Table II. This reduction in the number of CFU was
statistically significant (p < 0.001).

DISCUSSION
In this study, the efficacy and adverse effects of two
different concentrations of PVP-I namely 2.5% and
1.25% were evaluated on the healthy conjunctiva of
newborns. The ophthalmic solution of PVP-I ranges from
1.25% to 5%. This dilution is tolerated well without
irritating the sensitive eyes of neonates and is relatively
non-toxic compared to a 5% solution of PVP-I which
occasionally produces conjunctival redness.10,11 The 5%
solution of PVP-I is only suitable for use after application
of a local or topical anaesthetic due to its stinging effect.
Therefore, its use is only recommended for prophylaxis
before surgery.12 With the 2.5% PVP-I solution used in
this study, it was found that only three babies (0.03%)
developed conjunctival congestion soon after instillation
of the drop. This low frequency of conjunctival irritation
suggests that the 2.5% concentration of PVP-I is not
harmful to neonate’s eyes.

Some authors have reported that the 2.5%
concentration of PVP-I caused severe burning in the
eyes for 30 minutes and, therefore, compliance with the
2.5% concentration may be low. The 1% solution is
better tolerated without pain,12,13 and also the 1%
solution is included in the WHO manual eye drops
update 2002 for use in bacterial conjunctivitis.12 Based
on these reports, the 1.25% PVP-I was evaluated and
found that none of the babies developed conjunctival
hyperaemia after instillation which further augments the
previous findings that the 1.25% is more comfortable for
the babies. Richter found that the 1.25% concentration
did not derange the physiological levels of thyroid
stimulating hormone and Iodine levels in the urine in
healthy newborns. Moreover, no systemic side effects
with 1.25% PVP-I have been reported in the
literature.14,15 In this study, systemic side effects of either
of the 2.5% or 1.25% concentrations of PVP-I in babies
were not evaluated.

The time duration after delivery for application of
prophylaxis is recommended to be soon after birth upto

one hour for gonococcal ophthalmia; as delaying upto
one hour does not impair the prophylactic agent's
efficacy.16 Specifically for PVP-I, its application 24 hours
after birth does not provide further benefit for prophylaxis
against ON.17 All these babies received prophylaxis with
PVP-I within the first hour after birth.

The Canadian Paediatric Society recommends that the
eye should not be irrigated after instilling the
prophylactic agent as it may reduce the efficacy and
probably not decrease the incidence of chemical
conjunctivitis.16 The authors did not irrigate the PVP-I
solution from the conjunctival sac.

A single drop of an effective prophylactic agent is
considered the best way for prophylaxis.17 The
application of a second drop of PVP-I in the first post-
natal day is of no additional benefit, rather it increases
the incidence of eyelid edema.18 The authors, therefore,
instilled only a single drop of 2.5% or 1.25% PVP-I to
cause less discomfort to the babies’ eyes without
compromising on the efficacy.

All the babies included in this study were delivered by
caesarean section. Verma et al. and Isenberg et al.
found that the incidence of conjunctivitis was almost the
same among babies delivered by vaginal or caesarean
section.19,20 Verma et al. found no correlation between
the microbiology of the conjunctival swabs of the
infected eyes where Staph aureus was the commonest
isolate, and the vaginal and cervical swabs of the
mothers in which Escherichia coli was the commonest
isolate. On the basis of his findings, he then suggested
that neonatal conjunctivitis is more likely to be acquired
postnatally.20 Similarly, in Pakistan Shireen et al. found
caesarean section to be a statistically significant risk for
neonatal conjunctivitis versus spontaneous vaginal
delivery and attributed the cause to unhygienic practices
during handling of the newborn.3 The Canadian
Paediatric Society recommends that prophylaxis be
given to babies after caesarean section as infection has
also been reported with this mode of delivery.16 Based
on this data, the authors strongly suggest that the
prophylaxis should continue to be offered to babies born
by caesarean section also.

Among the risk factors for conjunctivitis, prematurity, low
birth weight and abnormal vaginal presentation were
identified. But out of these three factors, only abnormal
vaginal presentation was found to be an independent
predictor for conjunctivitis.21 Ranjit et al. found
premature rupture of membranes as a leading maternal
risk factor for ON but with the mother having a sexually
transmitted disease; and also reported a low Apgar
score on the neonatal side for increasing the risk of
conjunctivitis.22 Shireen     et al. did not find a statistically
significant relationship of either the gestational age or
low birth weight with neonatal conjunctivitis.3 In this
study, neither of the above mentioned risk factors
affected the outcome as all babies were delivered after
37 weeks of gestation with a birth weight of 2.5 kgs or
more and normal Apgar score.

Table I: Comparison of colony forming units before and after instillation
of 2.5% PVP-I drops (n=100).

Colony forming units Before After  p-value

(n=100) (n=100)

Median (IQR) 4.00 (149.00) 1.00 (8.00) < 0.001

Table II: Comparison of colony forming units before and after instillation
of 1.25% PVP-I drops (n=100).

Colony forming units Before After p-value

(n=100) (n=100)

Median (IQR) 5.50 (171.50) 1.00 (4.00) < 0.001

 



Chemical conjunctivitis is a known side effect of silver
nitrate.8 PVP-I and erythromycin cause a statistically
significant lesser toxicity after 24 hours of instillation
than silver nitrate.11 In this study, none of the eyes
developed chemical conjunctivitis after a 24-hour period
either with 2.5% or 1.25% concentration of PVP-I.

PVP-I in a concentration of 2.5% when compared with
the two commonly used agents erythromycin and silver
nitrate, causes a more significant decrease in the
number of colony forming units and bacterial species in
a normal healthy conjunctiva.11 Isenberg et al. reported
that 2.5% PVP-I is statistically more effective for prophy-
laxis against ON than erythromycin and silver nitrate.19

In Manila, Philippines, 1.25% PVP-I was used four times
a day for the treatment of bacterial conjunctivitis and
was found to be as effective as antibiotic combination
(neomycin-polymix in B-gramicidin) for curing bacterial
conjunctivitis and marginally more effective than the
antibiotic combination for treatment of chlamydial
conjunctivitis.23 After reviewing the research work done
on prophylaxis for ON, Darling et al. has suggested that
PVP-I and erythromycin is more effective than silver
nitrate in the prevention of chlamydial ophthalmia
neonatorum.24

Regarding postoperative use after 24 hours of ocular
surgery, the 2.5% solution of PVP-I significantly reduces
the number of CFUs while the antibiotic combination of
neomycin-polymixin B-gramicidin does not.25 PVP-I in
2.5% or 1.25% concentration has also been used
successfully postoperatively for the prevention of ocular
infection and has similar efficacy to the antibiotic
combination of neomycin-polymixin B-gramicidin.25 The
present results mirror the results of the previously
published data in which both 2.5% and 1.25%
concentration of PVP-I caused a statistically similar
significant reduction in the number of CFUs. However,
this study is the first of its kind internationally in which
the 1.25% concentration of PVP-I has been analyzed
specifically in newborns for prophylaxis of ON and found
to be equally as effective as the 2.5% concentration.

CONCLUSION
A single drop of 1.25% PVP-I given within the first hour
of delivery is as effective as the 2.5% concentration.
Taking the efficacy and adverse effects into consideration,
the 1.25% concentration of PVP-I is the more
appropriate concentration for neonatal eye prophylaxis.
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