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1  |  INTRODUC TION

Eye discharge is a common complaint in paediatric primary care vis-
its. The most common causes were bacterial and viral infections,1,2 
with 54% of cases of conjunctivitis in children attributed to bacterial 
infection.2,3 In general, paediatric patients with a chief complaint of 
eye discharge underwent a microscopic examination and discharge 

culture, and if diagnosed with bacterial conjunctivitis, they were 
then treated with antibiotic eye drops.4 In paediatric practice, in-
fants presenting with a chief complaint of eye discharge may have 
conditions other than bacterial infection, such as viral infection, 
nasolacrimal duct stenosis, dacryocystitis and allergic conjuncti-
vitis.4 However, physicians prescribed antibiotic eye drops 80%–
95% of the time.5,6 The use of antibiotic eye drops in infants with 
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Abstract
Aim: Breast milk (BM) contains various protective components, such as immunoglob-
ulins, lactoferrin, lysozyme, oligosaccharides and immune cell subsets. We evaluated 
the effectiveness of BM eye drops in infants with eye discharge in a randomised con-
trolled study.
Methods: Subjects were breastfed infants aged ≤180 days, with eye discharge. We 
randomly assigned patients to receive eye drops of BM or sodium azulene sulphonate 
hydrate 0.02% ophthalmic solution (OS). The patients received drop of BM or OS for 
7 days. Improvement score of eye discharge in the groups was compared using a non-
inferiority test.
Results: The number of patients improved eye discharge was 119/155 (76.8%) and 
119/157 (75.8%) in BM and OS groups, respectively. There were no significant differ-
ences between groups. The improvement score in eye discharge was 1.76 ± 0.91 in 
the BM group and 1.71 ± 0.96 in the OS group. The BM group was considered non-
inferior to the OS group.
Conclusions: This study demonstrated that BM is no less effective than OS in infants 
with eye discharge aged ≤6 months. The results suggested that the use of breast milk 
as eye drops could be considered as a first-line treatment for infants aged ≤6 months 
with eye discharge.
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non-bacterial conjunctivitis can increase medical costs and promote 
antibiotic-resistant bacteria.

Antibiotic eye drops were only effective for bacterial infection. 
In contrast, breast milk (BM) contains various protective compo-
nents, such as immunoglobulins, lactoferrin, lysozyme, oligosaccha-
rides and immune cell subsets (mainly macrophages).7-11 In addition, 
the BM exhibits biological activity against a broad range of microor-
ganisms, including Gram-negative and Gram-positive bacteria, fungi, 
viruses and amebae.10-15

Previous reports have suggested that BM eye drops had anti-
bacterial effects in infant conjunctivitis 16 and against the causative 
agents of conjunctivitis in children17 and that they helped treat con-
genital nasolacrimal duct obstruction.16 However, the effectiveness 
of BM eye drops in infant conjunctivitis had not been investigated in 
controlled studies. In a previous preliminary study, we used BM as 
eye drops in infants aged 6 months or younger (n = 22) who visited 
Sugimura Children's Medical Clinic with a chief complaint of eye dis-
charge. We observed improvements in eye discharge in 72.7% of the 
patients, with no adverse events, demonstrating the feasibility and 
safety of BM eye drops.18

Here, we examined the effectiveness of BM eye drops in infants 
with eye discharge in a randomised controlled study. We hypothe-
sised that BM eye drops were as effective as anti-inflammatory eye 
drops in the treatment of eye discharge in infant.

2  |  METHODS

2.1  |  Study design

Patients for this randomised, investigator-masked, parallel-group, 
non-inferiority study were recruited at two sites: Sugimura Children's 
Medical Clinic and Green Woods Children's Clinic between 16 
January 2014 and 9 February 2019. At each site, one investigator 
assessed ocular status in a masked fashion, while another assessed 
safety and acceptability parameters. A double-blind design was not 
feasible because the application of the two treatments differed: BM 
was instilled using a dropper, whereas eye drops were instilled from 
dispenser bottles. The parents of each patient were provided with 
full information about the objectives and protocol of this study, and 
written informed consent for each infant to participate was obtained.

This study was reviewed by the Investigation and Research 
Method Committee of the Society of Ambulatory and General 
Pediatrics of Japan and approved by the Ethics Committee of the 
society and registered for trial in the Committee on December 26, 
2013 (approval number 201305).

2.2  |  Patients

Eligible subjects were breastfed infants aged 180 days or younger, 
with purulent discharge in one or both eyes, who had been born to 

healthy mothers at the gestational age of 36 weeks or more. Infants 
were ineligible if their birth weight was less than 2400 g. Patients 
with eyelid cellulitis, physical trauma, epidemic keratoconjunctivitis, 
corneal infiltrate or ulcers in either eye were excluded. Infants born 
to women who had a systemic or vulvar infection or were positive 
for HIV or human T-cell leukaemia virus were also excluded from 
this study.

The use of systemic or topical non-prophylactic antimicrobial 
therapy was disallowed within 96 hours of day one and for the du-
ration of the study. Subjects who had received topical antimicrobial 
therapy for routine prophylaxis at birth could be enrolled 24 hours 
or more after the final dose of antibiotic.

2.3  |  Study medications and dosing regimen

We assigned patients to receive eye drops of BM or the con-
trol drops using a block randomisation scheme (1:1 ratio) with 
Microsoft Excel 2008 (Microsoft Inc.). For the BM group, BM 
was collected using Tip bent dropper 2 ml (MI Chemical Co, Ltd.) 
(Figure 1). The patients' mothers collected their BM after gently 
wiping the nipple with clean gauze without sanitiser or alcohol. 
One drop of collected BM was applied to the patients' affected 
eyes three times daily (morning, afternoon and evening) for 
7  days. In the control group (OS group), patients received one 
drop of sodium azulene sulphonate hydrate 0.02% ophthalmic so-
lution (OS) (Zeria Pharmaceutical Co, Ltd.), a medicinal product 
approved in Japan for the treatment of conjunctivitis,19 in the af-
fected eyes three times daily (morning, afternoon, and evening) 
for 7 days.

2.4  |  Main outcomes

Eye discharge, conjunctival hyperaemia and tearing were evaluated 
at the first visit and after 4 and 7 days of eye drop instillation.

Key Notes

•	 We evaluated the effectiveness of breast milk (BM) eye 
drops in infants with eye discharge in a randomised con-
trolled study.

•	 The improvement score was 1.76 ± 0.91 in the BM group 
and 1.71 ± 0.96 in the sodium azulene sulphonate hy-
drate 0.02% ophthalmic solution (OS) group. The BM 
was considered non-inferior to the OS.

•	 The results suggested that the BM eye drops could be 
considered as a first-line treatment for infants with eye 
discharge.
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1324  |    SUGIMURA et al.

2.5  |  Clinical efficacy assessments

Patients had an initial eye examination to assess the severity of the 
clinical signs, which were graded on a Four point scale (0, none; 1, 
mild; 2, moderate; and 3, severe) using the Clinical Evaluation Criteria 
for General Purpose Antibacterial Eye drops for Children as a refer-
ence.20 The scoring system is shown in Table 1. For patients with 
discharge from both eyes, the eye with the higher severity score for 
discharge was assessed. If both eyes had the same score, the right 
eye was chosen for assessment.

The investigators examined both eyes of each patient on day 
4, and those who had worsening clinical signs received antibiotic 
eye drops. The examination was repeated on day 7, and subjects 
who had no improvement in the severity score for eye discharge or 
worsening of clinical signs were treated with antibiotic eye drops or 

referred to ophthalmology specialists. The investigators interviewed 
the patients when the eye symptoms disappeared at each visit.

2.6  |  Vaccine assessments

History of vaccination against Haemophilus influenzae type b and 
Streptococcus pneumoniae (pneumococcus), common causative 
agents of infection in infants, was investigated. The number of vac-
cinated patients was compared between the BM and OS groups to 
determine whether vaccination status influenced improvement in 
eye discharge.

2.7  |  Microbiological assessments

At their first visit, patients had a conjunctival swab taken from the af-
fected eye. The eye discharge samples were cultured, and the num-
ber and type of isolated bacterial species were compared between 
the two groups and in relation to improvements in eye discharge.

2.8  |  Safety assessments

The safety assessment included all patients enrolled in the study. 
They were carefully monitored by their parents, and the study in-
vestigators for adverse events and ophthalmic signs (such as eye 
redness, eruption, swelling, discharge and tearing) after instillation. 
If eye discharge did not improve by day 7, follow-up was continued 
until symptoms resolved. Patients who had been referred to oph-
thalmologists and those who did not return to our clinic after day 7 
were followed up by telephone interview to determine the presence 
and severity of eye symptoms.

2.9  |  Statistical analysis

Degree of improvement in eye discharge that defined as the severity 
score for eye discharge on day 7 subtracted from the pre-instillation 
score in the two groups was compared using a non-inferiority test with 
a 2-sided 95% confidence interval (CI). The non-inferiority margin was 
set at 10% of the mean value in the AZ group. Compared with the AZ 
group, the BM group was considered non-inferior if the lower limit of 
the CI was ≥ −10% and <0% and considered superior if the lower limit 
was ≥0%. The means of the two groups were compared using t tests.

Improvements in conjunctival hyperaemia and tearing were cal-
culated using the same method as for eye discharge and compared 
between the BM and OS groups. The number of subjects presenting 
with these signs was not large enough to perform a non-inferiority 
test, so data were assessed using Student's t test.

Continuous data were analysed using Student's t test, and per-
centage data were assessed using Fisher's exact test. Analyses were 
performed using the Statistics Calculators. socscistatistics.com.21

F I G U R E  1  Tip bent dropper 2 ml. It is electronically sterilized. 
The tip is hemispherical and round (MI CHEMICAL Co., Ltd. Hyogo, 
Japan)

TA B L E  1  Severity Score of eye findings

Signs Score Findings

Eye discharge 0 None No eye discharge

1 Mild Outer and/or internal 
canthus with eye 
discharge

2 Moderate Between mild and 
severe

3 Severe Upper and under 
eyelid with eye 
discharge

Conjunctival 
hyperaemia

0 None No conjuctival 
hyperaemia

1 Mild Several vasodilations

2 Moderate Many vasodilations

3 Severe Many and diffuse 
vasodilations

Tearing 0 None Normal

1 Mild Tearing a little

2 Moderate Sometimes tearing

3 Severe Frequent tearing
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    |  1325SUGIMURA et al.

3  |  RESULTS

3.1  |  Patient demographics

A total of 346 subjects were enrolled and randomly divided into two 
groups: 155 in the BM group and 157 in the OS group. Improvements 
in eye discharge were compared between the two groups. Number 
of 34 subjects dropped out of the study. The numbers of subjects 
dropped out was 18 in the BM group and 16 in the OS group. The 
subjects had fever (≥37.5°C) due to upper respiratory tract inflam-
mation, hand-foot-and-mouth disease, enteritis or viral disease after 
enrolment. On the other hand, the subjects included those who 
visited ophthalmologists because of their parents' concern and re-
ceived antibiotic eye drops during the 7-day study period, or visited 
other clinics because of febrile illness and were given oral antibiotics.

Demographic characteristics are shown in Table 2. The mean age 
at first visit was significantly higher in the OS group (92.1 ± 51.0 days) 
than in the BM group (75.3  ±  47.4  days) (p  =  0.003). Accordingly, 
the OS group had a significantly higher body weight at first visit 
(5.6 ± 1.5 kg) than the BM group (5.3 ± 1.4 kg) (p = 0.043). There 
were no significant differences between groups in gender distribu-
tion or duration of eye discharge before first visit (days). The number 
of subjects vaccinated against Haemophilus influenzae b was signifi-
cantly higher in the OS group than in the BM group (89 versus 64; 
p = 0.007), but no significant difference was observed between the 
groups in vaccination history against pneumococcus.

3.2  |  Efficacy

Incidence of conjunctival hyperaemia and tearing, and the scores 
and improvements of these clinical signs are shown in Table 3.

The number of patients who showed improvement in eye dis-
charge (responders) was 119/155 (76.8%) and 119/157 (75.8%) 
in the BM and OS groups, respectively. There were no significant 

differences between groups. The degree of improvement score in 
eye discharge was 1.76 ± 0.91 in the BM group and 1.71 ± 0.96 in the 
OS group. No significant differences between groups were noted in 
discharge score at first visit (mean ± standard deviation, 2.2 ± 0.7 and 
2.1 ± 0.7 in the BM and OS groups, respectively) or time to improve-
ment (5.6 ± 2.2 and 5.0 ± 2.1 days). Analysis of the group means (BM 
group minus OS group) revealed a difference of 0.05 between the 
means (95% CI, −0.158 to 0.258). Because the lower limit of the CI 
was above the non-inferiority margin of −0.171, the BM group was 
considered non-inferior to the OS group (Table 4).

The incidence of conjunctival hyperaemia was 31 cases (20.0%) 
and 35 cases (22.3%), the score of first visit was 1.0 ± 0.0 and 1.0 ± 0.2, 
or degree of improvement in conjunctival hyperaemia was 0.97 ± 0.17 
and 0.91 ± 0.37 in the BM and OS groups, respectively. There were no 
significant differences between the groups (Table 3). The incidence of 
conjunctival hyperaemia was also not significantly different between 
responders and non-responders in either group (Table 5).

TA B L E  2  Demographic characteristics

BM group OS group p Value

N 155 157

Age (day) 75.3 ± 47.4 92.1 ± 51.0 0.003

Body weight (Kg) 5.3 ± 1.4 5.6 ± 1.5 0.043

Sex (M/F) 68/87 78/79 0.310

Day of illness at day 0 5.1 ± 4.5 4.3 ± 3.3 0.060

Hib V (n) 64 89 0.007

Pneumo. V (n) 57 64 0.488

Note: Parameter was showed mean ± Standard deviation.
Parameter was analyzed using Student's t test. Categories was analyzed 
using Fisher's exact test.
Statistical significance was defined as p < 0.05.
Abbreviations: BM, Breast milk; Hib V, Haemophilus influenza b 
Vaccine; OS, sodium azulene sulfonate hydrate 0.02% ophthalmic 
solution; Pneumo. V, Pneumococcus Vaccine.

TA B L E  3  Efficacy and Eye findings resolution of BM group 
versus OS group

BM group 
(n = 155)

OS group 
(n = 157)

p 
Value

Efficacy rate of eye 
discharge. n (%)

119 (76.8) 119 (75.8) 0.894

Time to improvement of eye 
discharge

5.6 ± 2.2 5.1 ± 2.1 0.054

Eye discharge score at 
day 0

2.2 ± 0.7 2.1 ± 0.7 0.361

Eye discharge score at 
day 4

1.0 ± 0.8 0.8 ± 0.8 0.059

Eye discharge score at 
day 7

0.4 ± 0.8 0.4 ± 0.8 0.813

Degree of improvement of 
eye discharge

1.8 ± 0.9 1.7 ± 1.0 0.606

Conjunctival hyperaemia 
(CH). n (%)

31 (20.0) 35 (22.3) 0.678

CH score at day 0 1.0 ± 0.0 1.0 ± 0.2 0.344

CH score at day 4 0.0 ± 0.0 0.2 ± 0.4 0.120

CH score at day 7 0.0 ± 0.2 0.1 ± 0.3 0.203

Degree of improvement of 
CH

1.0 ± 0.2 0.9 ± 0.4 0.457

Tearing. n (%) 53 (34.2) 50 (31.8) 0.718

Score of tearing at day 0 1.1 ± 0.3 1.1 ± 0.4 0.495

Score of tearing at day 4 0.5 ± 0.5 0.5 ± 0.6 0.922

Score of tearing at day 7 0.3 ± 0.5 0.3 ± 0.5 0.817

Degree of improvement of 
tearing

0.8 ± 0.5 0.8 ± 0.6 0.524

Note: Parameter was showed mean ± Standard deviation.
Percentage data was analyzed using Fisher's exact test. Others was 
analyzed using Student's t test.
Statistical significance was defined as p < 0.05.
Abbreviations: BM, Breast milk; CH, Conjunctival hyperaemia; OS, 
sodium azulene sulfonate hydrate 0.02% ophthalmic solution.

 16512227, 2021, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/apa.15628 by U

niversity O
f L

iverpool, W
iley O

nline L
ibrary on [04/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



1326  |    SUGIMURA et al.

No significant differences were observed between groups in the 
incidence of tearing. The incidence was 53 cases (34.2%) and 50 
cases (31.8%) in the BM and OS groups, respectively. The score at 
first visit was 1.1 ± 0.3 and 1.1 ± 0.4, or the degree of improvement 
in tearing was 0.76 ± 0.51 and 0.84 ± 0.55 in the BM and OS groups, 
respectively. There were no significant differences between groups 
(Table 2). The incidence of tearing in the BM group was significantly 
higher in non-responders (18/36, 50.0%) than in responders (35/119, 
29.4%) (p = 0.02), and the incidence in the OS group was also signifi-
cantly higher in non-responders (22/38, 57.9%) than in responders 
(28/119, 23.5%) (p = 0.0001) (Table 5).

3.3  |  Bacteriological resolution

Bacterial species from eye discharge cultures are shown in Table 6. 
There were no significant differences between the groups in posi-
tive or negative cultures. In the BM and OS groups, Staphylococcus 
epidermidis was detected in 43/160 (26.9%) and 43/165 (26.1%) 
patients, respectively, Haemophilus influenzae in 41/160 (25.6%) 
and 43/165 (26.1%), Streptococcus spp. in 29/160 (18.1%) and 
32/165 (19.4%), Moraxella catarrhalis in 19/160 (11.9%) and 
13/165 (7.9%), Streptococcus pneumoniae in 11/160 (6.9%) and 
13/165 (7.9%), Corynebacterium spp. in 11/160 (6.9%) and 14/165 
(8.5%), Staphylococcus aureus in 3/160 (1.9%) and 6/165 (3.6%), 
Staphylococcus haemolyticus in 3/160 (1.9%) and 1/165 (0.6%) and 
negative cultures in 29/160 (18.1%) and 32/165 (19.4%). However, 
among non-responders, Staphylococcus epidermidis was isolated sig-
nificantly more frequently in the BM group (12/44, 27.3%) than in 
the OS group (5/47, 10.6%) (p = 0.04), with no differences in other 
bacteria. Multiple bacterial species were identified in a single eye 
discharge sample from several subjects, and the total number of iso-
lated species was higher than the number of subjects.

3.4  |  Safety

No adverse events or complications were observed in respond-
ers from either group. Of non-responders from the BM and OS 
groups, 35/36 (97.2%) and 28/38 (73.7%) received antibiotic eye 

drops, 9/36 (25.0%) and 7/38 (18.4%) had nasolacrimal duct ste-
nosis, 2/36 (5.6%) and 5/38 (13.2%) visited ophthalmologists, and 
1/36 (2.8%) and 3/38 (7.9%) had increased eye discharge. The fre-
quency of antibacterial eye drop use was significantly higher in the 
OS group than in the BM group. Time to resolution of eye discharge 
was not significantly different between non-responders from the 
BM group (13.8  ±  4.2  days; range, 9–26  days) and the OS group 
(14.2 ± 10.6 days; 8–62 days). Other than increased eye discharge, 
no adverse events, such as inflammation of the eyelids or ophthalmic 
complications, were noted in the present study. All non-responders 
had a good prognosis (Table 7).

4  |  DISCUSSION

Verd reported that comparison of the treatment of epiphora with 
an antibacterial agent and breast milk instillation and the BM instil-
lation was effective.16 His survey was not randomly assigned, and 
the number of cases was as small as 20 in the antimicrobial group. 
In addition, Baynham et al. reported that investigation of the anti-
bacterial effect of BM against pathogenic bacteria of conjunctivitis 
in children. They suggested the effects of breast milk on Neisseria 
gonorrhoeae, Moraxella catarrhalis and Streptococcus viridans.17 
Our study was the first randomised controlled clinical study to ex-
amine the effectiveness and safety of BM eye drops as a treatment 
for eye discharge in infants.

Despite the patients being randomly assigned to the two 
groups, the OS group had a significantly higher age (and therefore 
body weight) at first visit than the BM group. The higher age of 
the patients in the OS group may also explain their higher rate of 
Haemophilus. influenzae b vaccination. However, the percentage of 
patients with positive cultures for Haemophilus. influenzae was not 
significantly different between the two groups; therefore, the dif-
ference in vaccination history was unlikely to have affected the com-
parison of improvement in eye discharge.

No significant differences were seen between the BM and OS 
groups in the percentages of responders or time to improvement. 
In degree of improvement score, BM group was considered non-
inferiority to the OS group (Table  4). This indicated that the use 
of BM as eye drops was no less effective than a conventional anti-
inflammatory ophthalmic solution in the treatment of eye discharge 
in infants aged 6 months or younger.

The incidence and severity score of conjunctival hyperaemia at 
first visit were not significantly different between the BM and OS 
groups, and neither was the incidence of conjunctival hyperaemia 
different between responders and non-responders, suggesting that 
this condition did not influence improvements in eye discharge or 
affect comparisons between the groups.

Similarly, the incidence and severity score of tearing at first visit 
were not significantly different between the BM and OS groups, 
so tearing did not affect comparisons of improvement in eye dis-
charge. However, incidence of tearing was significantly higher 
in non-responders than responders in both groups (Table  5). All 

TA B L E  4  Change in eye discharge score at day 7

BM group OS group

n 155 157

Mean ±SD 1.76 ± 0.91 1.71 ± 0.96

Non-inferiority analysis (BM minus OS)

Means difference 0.05

Difference 95% CI −0.158, 0.258

Non-inferiority Accepted

Abbreviations: BM, Breast milk; CI, Confidence interval;OS, sodium 
azulene sulfonate hydrate 0.02% ophthalmic solution; SD, Standard 
deviation.
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    |  1327SUGIMURA et al.

non-responders who had tearing also suffered from nasolacrimal 
duct stenosis. It was suggested that nasolacrimal duct stenosis might 
have impaired the effectiveness of BM and OS eye drops in improv-
ing eye discharge.

There was no significant difference between the BM and OS 
groups in the number of bacterial species isolated from eye dis-
charge The percentage of subjects with negative cultures was also 
not significantly different between the groups, suggesting that the 
patients' eye discharge might be attributed to viral infection, naso-
lacrimal duct stenosis, dacryocystitis, allergy and other causes. The 
cause of eye discharge was nasolacrimal duct stenosis in several 
non-responders but could not be identified in others.

Chlamydia and gonococci are common causative agents of eye 
discharge in newborns4 but, owing to the routine postnatal admin-
istration of antibiotic eye drops to newborns in obstetrics and gy-
naecology clinics, bacterial conjunctivitis caused by these pathogens 
had rarely been reported in recent years. Indeed, they were not iso-
lated from eye discharge samples in our culture. Haemophilus influ-
enzae, the most common aetiologic agent of bacterial conjunctivitis 

in infants,4 was isolated from 26.5% and 27.4% of subjects in the 
BM and OS groups, respectively, and was the second most fre-
quent species after Staphylococcus epidermidis (Table  6). Although 
Staphylococcus epidermidis was most commonly identified in this 
study, the evidence is too limited to attribute bacterial conjunctivitis 
to this agent. The significantly higher frequency of positive cultures 
for Staphylococcus epidermidis in non-responders from the BM group 
than their OS counterparts remains to be explained.

No adverse events were observed in responders from either 
group. Among non-responders, one and three subjects from the BM 
and OS groups, respectively, had a 1-point increase in the severity 
score for eye discharge at day 7, but their conditions resolved after 
treatment with antibiotic eye drops. Eye discharge in patients with 
nasolacrimal duct stenosis was relieved by massaging the area be-
tween the inner canthus and the nasal root. The absence of serious 
adverse events or ophthalmic complications indicates the safety of 
BM eye drops.

Taken together, these results demonstrated that BM eye drops 
were no less effective than OS, an approved anti-inflammatory drug 

TA B L E  5  Comparison between responders and non-responders for CH or tearing

BM group Responders Non-responders p Value

N 119 36

CH. n (%) 24 (20.2) 7 (19.4) 1.000

Tearing. n (%) 35 (29.4) 18 (50.0) 0.028

OS group Responders Non-responders p Value

n 119 38

CH. n (%) 24 (20.2) 11 (28.9) 0.269

Tearing. n (%) 28 (23.5) 22 (57.9) 0.0001

Note: In BM and OS group, tearing was significantly higher in non-responders than in responders.
Fisher's exact test was used for analysis. Statistical significance was defined as p < 0.05.
Abbreviations: BM, Breast milk; CH, Conjunctival hyperaemia; OS, sodium azulene sulfonate hydrate 0.02% ophthalmic solution.

TA B L E  6  Bacterial species cultured from the eye discharge at the first visit

Identification bacteria

BM group OS group

p Value 
1

p Value 
2

Total 
(n = 160) %

NR 
(n = 44) %

Total 
(n = 165) %

NR 
(n = 47) %

Staphylococcus epidermidis 43 26.9 12 27.3 43 26.1 5 10.6 0.497 0.038

Haemophilus influenzae 41 25.6 11 25.0 43 26.1 17 36.2 0.502 0.177

Streptococcus species 29 18.1 7 15.9 32 19.4 7 14.9 0.440 0.561

Moraxella catarrhalis 19 11.9 5 11.4 13 7.9 4 8.5 0.153 0.458

Streptococcus pneumoniae 11 6.9 3 6.8 13 7.9 3 6.4 0.447 0.630

Corynebacterium species 11 6.9 3 6.8 14 8.5 6 12.8 0.369 0.277

Staphylococcus aureus 3 1.9 1 2.3 6 3.6 4 8.5 0.447 0.328

Staphylococcus haemolyticus 3 1.9 2 4.5 1 0.6 1 2.1 0.300 0.475

Negative 29 18.1 1 2.3 32 19.4 2 4.3 0.440 0.525

Note: p Value1: Comparison between total BM group and OS group. p Value2: Comparison between BM group and OS group in non-responders.
In non-responders, BM group had a significantly higher Staphylococcus epidermidis positive rate than OS group.
Fisher's exact test was used for analysis. Statistical significance was defined as p < 0.05.
Abbreviations: BM, Breast milk; NR, non-responders; OS, sodium azulene sulfonate hydrate 0.02% ophthalmic solution.
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for ophthalmic use, in the treatment of eye discharge in infants, with 
more than 75% of the patients in this study showing improvement. 
This might result from the antimicrobial activity of BM components, 
such as immunoglobulins, lactoferrin, lysozyme, oligosaccharides 
and immune cell components.7-11 Considering that these compo-
nents were active against a wide range of microorganisms, includ-
ing Gram-negative and Gram-positive bacteria, fungi, viruses and 
amebae,10-15 BM eye drops might also improve conjunctivitis of non-
bacterial origin.

In infants presenting with eye discharge, positive/negative bac-
terial cultures of eye discharge should ideally be confirmed before 
initiating treatment with eye drops. However, because culture re-
sults take several days to obtain, by which time the conjunctivitis 
may worsen, paediatricians often prescribe antibiotic eye drops at 
the first visit to infants with conjunctivitis accompanied by eye dis-
charge in view of suspected bacterial infection. The recent increase 
in antibiotic-resistant bacteria has led to a reduction in the use of an-
tibiotics in children with febrile illnesses, such as upper respiratory 
tract inflammation. We also recommend considering the use of non-
antibiotic eye drops before prescribing antibiotic eye drops for eye 
discharge in infants and children. BM eye drops can serve as such a 
non-antibiotic treatment option. Furthermore, given the differences 
in availability of medical services around the world, BM eye drops 
may be particularly useful in regions where proprietary eye drops 
are not readily available.

5  |  LIMITATIONS

Breast milk used as eye drops improved eye discharge in approxi-
mately 75% of patients in this study. However, a limitation of the 
study design was that we were unable to investigate why the re-
maining 25% showed no improvement. It might be due to insufficient 
efficacy of BM eye drops in microbial infection, but it was equally 
possible that these patients had structural diseases or allergies, 
which require specific treatment. Future studies with closer follow-
up of patients, including through subsequent changes of treatment, 
are warranted.

6  |  CONCLUSION

The present randomised controlled study demonstrated that breast 
milk eye drops are no less effective than sodium azulene sulphonate 
hydrate ophthalmic solution 0.02% in resolving eye discharge in in-
fants aged 6 months or younger. The treatment was safe, without 
any serious adverse events or side effects. The results suggested 
that the use of breast milk as eye drops could be considered as a 
first-line treatment for infants aged 6 months or younger presenting 
with a chief complaint of eye discharge.
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