
INTRODUCTION 
The eyes are sterilizing organs due to the present antimicrobial 
agent in tear flowing. Human eyes can become infected with 
microbes from the external environment. Inf lammation 
that occurred may not be resolved but requires immediate 
management.1 A physical breach of surface epithelium due to 
trauma, surgery, injury or suppression of immune response 
due to treatment or cancer therapy might be resulting in 
bacterial eye infections.2-4 However, bacterial infections can 
lead to visual impairments, blindness and life-threatening. 
Conjunctiva, lid and cornea are the most parts of the eye that 
are frequently infected. The most common microorganisms 
involved in eye infection are bacteria, followed by fungi and 
viruses. Bacteria are well recognized as source of ocular 
diseases for example conjunctivitis, scleritis, keratitis, 
blepharitis, canaliculitis, dacryocystitis, addition to internal 
infections including preseptal cellulitis, necrotizing fascitis 
and intraocular.5,6 Distribution of ocular infections associated 
with many sources such as cosmetic and medical contact 
lenses, surgery, trauma, eye tear and immune system status.7,8 
That is why early diagnosis and management of microbial eye 
infections is essential for saving value organs.8,9

Bacteria associate with an eye infection in adults and children 
are Staphylococcus aureus, Streptococcus pneumoniae, S. 
epidermidis, S. pyogenes, Escherichia coli, Escherichia 
Faecalis, Pseudomonas aeruginosa, and Haemophilus 
influenzae, Klebsiella pneumoniae, Acinetobactor, Serratia, 
Aeromonas, Fusobacterium, Proteus mirabilis, Pasteurella 
multocida, Moraxella catarrhalis and H. influenza have been 
described as causing keratitis.1,10–18 Bacterial ocular infection 
by Kocuria spp. are rare cases but might be unexpected source 
of infection resulting in serious health consequence.19,20 
For example, Kocuria rosea is commonly a non-pathogenic 
commensal inhabiting the skin. However, it can convert to 
the opportunistic pathogen in immunocompromised or even 
immunocompetent individuals under certain health conditions. 
For this reason, this study highlighted the consideration of 
Kocuria spp. as unusual ocular pathogenic agents. To our 
acknowledgment, this study reports the first case of ocular 
infection by Kocuria spp. in patients of Basrah, Iraq and 
provides a clinic-microbiological view along with antibiotic 
sensitivity and immunotherapy, and management.
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MATERIAL AND METHODS 

Sample collection
Collection of samples was between October 2020 to March 2021 
from Basrah Teaching Hospital, Basrah, Iraq. A total number 
of collected swab sample was 36 from eye infections. Patient 
group was 20 female and 16 males. Based on age, patients 
were divided into six groups G1 (8 -19), G2 (20 – 29), G3 (30 
– 39), G4 (40 – 49), G5 (50 – 59) and G6 (60 – 69) in addition 
to a control group of 15 healthy individuals. All patients were 
clinically diagnosed with (conjunctivitis, dacrocystis, corneal 
ulcers, and post-traumatic) by the ophthalmologist with contact 
lens or without. Patients who had antibacterial treatment were 
excluded from the study.
Bacterial Isolation and purification 
All the swabs were inoculated immediately on blood agar, 
MacConkey’s agar and nutrient agar. The inoculated media 
were incubated in 37oC for 24 hours aerobically. Recovered 
colonies were sub-cultured to new plates for purification. The 
total number of recovered bacteria was 14 axenic isolates. 
Fungal growth was also purified and sub-cultured, then 
excluded from this study.
Identification of Recovered Bacteria
Bacterial axenic cultures were stained by Gram stain for first 
identification. Then were identified by standard laboratory 
procedures using biochemical identification of Vitek-2 
Compact (Biomerux, VK2C11613, France) (system to diagnosis 
all bacterial isolates following.21

Antibiotic Susceptibility testing
Manual susceptibility testing of bacterial isolates were 
performed by Kirby-Bauer procedure for some isolates that 

didn’t appearance by Vitek-2 system. The Kirby-Bauer method 
was used for the establisher test.22 In this study, the values of 
sensitivity and resistance to antibiotics were determined based 
on the Clinical and Laboratory Standard Institute C.L.S.I. 
(2017). 
Immunotherapy Assay
Testing human IL-17A usage for immunotherapy as a 
natural immune system production of human was conducted 
against bacterial isolates. Human IL-17A was provided by 
(Al-shkairate establishment for medical supply. RDEP0797. 
Amman, Jordon) as a powder, processed through dilution and 
aliquot for preparation final concentrations 10, 50, 100 µg/mL 
under manufacture instructions.

RESULTS 

Sample details
Total patient samples were 20 female and 16 males located in 
six age groups as presented in Figure 1.
Microbial Growth
A total of 14 axenic bacterial isolates were identified. Details 
of sample sources of ocular infections were shown in Table 1.

Among 23 swabs from conjunctivitis, only 10 swabs which 
yielded growth. Details of recovered and identified bacterial 
species were presented in (Figure 2 and Table 2) (Sharma, 
2010).
Sensitivity tests
Susceptibility testing results of axenic bacterial isolates using 
Vitek-2 Compact that include 20 kind of antibiotics presented in 
Table 3 and Table 4. The results of susceptibility testing using 
6 types of antibiotics through Kirby-Bauer method shown in 
Table 5 and Figure 3.

Parentage of ocular infection pa-
tients based on gender

Figure 1: Percentage of ocular infection patients.

Table 1: Number of Bacterial isolates recovered from eye infections 
swabs.

Eye infection case Total samples Bacterial isolates
Conjunctivitis 23 11
Keratitis 8 1
Dacryocystitis 3 0
Post-trauma 2 2
Total 36 14

Table 2: Recovered bacteria isolates from swabs of infected eyes.

Bacterial species Conjunctival Corneal Post-trauma Total
Staphylococcus aureus 3 0 0 3
Staphylococcus haemolyticus (CoNS) 1 0 0 1
Staphylococcus hominis (CoNS) 1 0 0 1
Staphylococcus xylosus (CoNS) 1 0 0 1
Kocuria rosea 4 0 0 4
Kocuria varians 0 1 0 1
Granulicatella adiacens 0 0 1 1
Moraxella group 1 0 1 2
Total isolates 11 1 2 14
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Immunotherapy Assay

All bacterial isolates were exhibited a significant resistance 
to human IL-17A aliquot in-vitro using NA plates as shown 
in Figure 4.

DISCUSSION
Ocular infection is one of the main causes of eye redness and 
discharge. The frequent of this infection varies according 
to many factors including gender, age and immune status. 
Bacteria are the major source of ocular infections worldwide. 
Early diagnosis of these infections is essential step for 
treating the source. However, untreated infected eye can 
lead to serious damage of ocular structures and resulting in 
blindness or visual impairments or even death at advance 
stage of dissemination. To the best of our knowledge, there is 
little known about ocular infections caused by opportunistic 
bacterial species and commensal bacteria including Koucoria, 
Moraxella and Granulicatella with far too little attention has 
been paid. Meanwhile, these microbes can be life threatening 
causing serious health consequences if not highlighted and 
managed. For this reason, this project aimed to scan and 
highlight unusual bacterial species in patients with clinical eye 

Figure 2:Microscopic examination of recovered bacteria with gram 
staining (left column) and growth on blood agar media (right column) 
as (A and B) Coagulase Negative Staphylococci (CoNS), (C and D) 

Staphylococcus aureus, (E and F) Koucoria rosea, (G and H) Moraxella 
group, (I and J) Granulicatella adiacens.

Table 3: Susceptibility testing done by Vitek-2 system for Gram 
positive bacteria

Antibiotics S. aureus 
(3)

S. 
haemolyticus

S.
hominis

S.
xylosus

Benzylpenicillin 3R R S R
Oxacillin 2 S / 1R R S S
Gentamicin 3S S S S
Ciprofloxacin 1S /-- S S
Erythromycin 1S/ 1I / 1R R I R
Clindamycin 3S I S S
Linezolid 3S S S S
Daptomycin 1S/-- S S
Teicoplanin 3S R S S
Vancomycin 3S R S S
Tetracycline 3S R S S
Tigecycline 3S S S S
Fosfomycin 1S/-- -- S R
Fusidic acid 1S/-- -- S S
Trimethoprim 3S S S S
Tobramycin -/ 2S S -- --
Levofloxacillin -/ 2S S -- --
Moxifloxacin -/ 2S S -- --
Nitrofurantoin -/ 2S S -- --
Rifampicin -/ 1S / 1R R -- --

Table 4: Susceptibility testing done by Vitek-2 system for gram 
negative bacteria

Antibiotics Moraxella species
Piperacillin S
Ceftazidime S
Aztreonam S
Imipenem S
Meropenem S
Amikacin S
Gentamycin S
Netilmicin S
Tobramycin S
Ciprofloxacin S
Levofloxacin S
Tetracycline S
Tigecycline S
Colistin S
Trimethoprim/Sulamethoxazole S

infections in order to increase awareness and consideration in 
term of diagnosis and medicine for saving value organs, eyes 
and life. The distribution of each bacterial isolate among the 
different type of ocular infections might be determined by 
variety of factors. For instance, using contact lens could be a 
serious factor in bacterial keratitis. In addition, the immune 
system status and age are also a critical factor of infections.9 
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Therefore, using extensive immune suppression drugs such as 
corticosteroids leading to a significant association with ocular 
infections through proinflammatory cytokine production 
inhibition such as IL-17A.23,24 During this study, the 
high occurrence of ocular infection was reported in female 
20 (55.55%) comparing to male 16 (44.44%) patients who 
attended to eye infection unit at the hospital in Basrah. This 
finding might be due to using contaminated contact lenses 
by women more than men in addition to dry eye, dirtiness or 
even hosting bets. Previous studies reported the coagulase-
negative Staphylococci and S. aureus were the most prevalent 
pathogenic bacterial species isolated from ocular infections, 
including conjunctivitis.16,17,25–27 In this study, the predominant 
source of ocular infection was by pathogenic Staphylococcus 
species 6 isolates (42.8%) followed directly by floral bacterial 
including Koucoria spp. 5 (35.71%). In addition, another 
less frequent causative bacteria such as Moraxella and 
Granulicatella were also isolated. These results provide an 
obvious evidence about non-pathogenic commensals microbes 
found on skin and mucous membrane of human can be a 
serious sight threatening agent. For this reason high attention 

Table 5: Susceptibility testing using Kirby-Bauer method.

Antibiotics Kocuria 
rosea

Kocuria 
varians

Granulicatella 
adiacens

Moraxella 
group

Penicillin 4S S R R
Tetracycline 4S S S S
Ampicillin 4S S S I
Erythromycin 3S/ 1I S I S
Ofloxacin 4S S S S
Rifampicin 4S S R R

Figure 3: Antibiotic susceptibility testing using manual Kirby-Bauer 
method for Koucoria rosea (A and B), Moraxella group (C and D) and 
Granulicatella adiacens (E and F) where P: penicillin, AM: Ampicillin, 

E: erythromycin, TE: tetracycline, RIF: rifampicin, OFX: Ofloxacin.

Figure 4: Activity of IL-17 as immunotherapeutic agents against 
bacterial isolates which (A and B) Koucoria rosea, (C and D) 

Staphylococcus aureus, E: Granulicatella adiacens, F: Moraxella 
group, G: Staphylococcus haemolyticus and H: Koucoria varians

and consideration should pay during handling any recovered 
microfloral bacteria from clinical eye swab samples. Based 
on that, early and accurate diagnosis and management could 
prevent an outbreak eye infections in Basrah, Iraq or even 
worlwide. To manage control non-pathogenic bacteria that 
isolated, antibiotic sensitivity profiling was inverstigating, in 
addition to using IL-17A as an immunotherapeutic agent. The 
result indicated to the possible control and management of 
non-pathogenic commensals bacterial and preventing causing 
ocular infections via treating with tetracycline or oflocxacin 
that work through blocking nucleic acid synthesis of bacterial 
cells such as Koucoria spp., Moraxella and Granulicatella 
exhibited a sensitivity toward these antibiotics. Meanwhile, 
Moraxella and Granulicatella showed resistance to both 
penicillin and rifampicin. These antibiotics should eliminate 
from the list of treating these kinds of bacteria. In addition, 
there was a significant resistance of bacterial isolated in this 
study to IL-17A. This could be due to previous exposure 
to IL-17A by the patient immune system as all these tested 
bacteria were directly isolated from human ocular infections. 
This suggests, previous exposure to IL-17A might give a chance 
to bacterial cells developing a certain resistance mechanism 
against IL-17A.

CONCLUSION 
Non-pathogenic commensal bacteria such as Koucoria spp 
were predominantly isolated from human ocular infections 
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in both adult and children after Staphylococcus species. This 
outcome grape attention to consider any growth of normal flora 
bacteria in eye swab samples. Antibiotic sensitivity profile 
for control and managing Koucoria spp., Moraxella spp. and 
Granulicatella spp. showed treating these infectious agents 
by tetracycline or oflocxacin as exhibited a high sensitivity to 
these drugs. Penicillin and rifampicin should be avoided for 
treating Moraxella spp. and Granulicatella spp. due to their 
significant resistance. In terms of immunotherapeutic, IL-17A 
does not show any antibacterial activity to these microbes.
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