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Abstract

Background. Conjunctivitis, a conjunctival inflammation or infection of the conjunctiva,
is a worldwide problem. It is prevalent among children and adults. Conjunctivitis varies
in severity, differing from mild redness related to tearing to subconjunctival hemorrhage
with purulent discharge and edema of the conjunctiva or eyelid.

Purpose. The purpose is to study the isolation and identification of common bacterial
pathogens associated with conjunctivitis in children.

Materials and methods. In our study, seventy conjunctival swabs were subjected to
isolate and identify the bacterial strains associated with conjunctivitis. Samples were
collected from children suffering from conjunctivitis (of different ages) between February
6,2023,and May 1, 2023, from Al-Haboubi Hospital, Ophthalmic Unit, from different places
(Aledara almabhaleia, AlShargiyah, Arido, Batha, Shmoukh, Shuhadda, Sumer, Tathhiah and
Ur). In this study, were diagnose the bacteria that cause conjunctivitis in children, the
identification is made by API-20 E System, Vitek 2 System.

Results. The result of the current study showed that 14 (20.0%) of patients had a bacterial
infection, while 56 (80.0%) had no bacterial infection. Their ages ranged between days
and 13 years, and they were of both sexes. The current study showed that 4 (28.57%)
male patients had a bacterial infection, and 10 (71.43%) females had a bacterial infection,
in contrast, 11 (39.29%) males had no bacterial infection, and 34 (60.71%) females had
not a bacterial infection. Also noted a non-significant difference of bacterial infection in
conjunctivitis patients according to sex at p. value <0.05

Conclusion. The prevalence of bacterial conjunctivitis infection among male and female
children and the transmission of the infection among children in schools or homes,
Conjunctivitis is more common among children of all ages, from days to 12 years. The
common type of bacteria that causes conjunctivitis in this study is Proteus mirabilis,
followed equally by Staphylococcus aureus, Staphylococcus sciuri, Staphylococcus lentus,
Pseudomonas aeruginosa, and Klebsiella pneumoniae.

Keywords: infectious disease, Conjunctivitis, conjunctiva, Proteus mirabilis,
Staphylococcus aureus, Staphylococcus sciuri, Staphylococcus lentus, Pseudomonas
aeruginosa, Klebsiella pneumoniae

378 "Ophthalmology Eastern Europe", 2024, volume 14, N 3



OpyruHanbHble UccneaoBaHNs
Original Research -~ ™

XycceinH AJ1. D4, Anaa XycceinH Anb-ABagu
YHuepcutet Tu-Kap, Tu-Kap, Vipak

XapaKtepucTtunka 6akrepuin y naumeHToB
C KOHBIOHKTUBUTOM B NpoBuHUuK Tu-Kap

KoH$NUKT nHTepecoB: He 3aAB/eH.

Bknap aBTopoB: XyceiH AJl. — KOHUeNTyanusauymsa, uccnefoBaHmne, pecypcbl, KyprpoBaHue AaHHbIX, HanncaHne TekcTa, Npo-
rpamMmHoe obecrneyeHne; Anaa XycceitH Anb-ABaan — KOHLENTyanm3auma, ncciefoBaHmne, pecypcbl, KyprpoBaHue AaHHbIX, Ha-
nMcaHne TeKCTa, yTBepXAeHe OKOHYaTeIbHOro BapuaHTa CTaTby.

MopaHa: 09.04.2024

MNpwuHaTa: 09.09.2024
KoHTakTbl: husseine@sci.utg.edu.ig, Ala.oleiwi@sci.utq.iq

Pesiome

BBepeHmne. KOHBIOHKTUBMT, BOCMNaneHrie Ui UHGEKLMA KOHbIOHKTMBDI, ABNAETCA BCe-
MUpPHO npobnemoit. OH pacnpocTpaHeH cpeamn JeTe U B3POC/bIX. KOHbIOHKTUBUT pas-
NNYAETCA MO CTEMEHN TAXKECTUN OT JIErKOro NOKpacHEeHWA, CBA3aHHOMO CO Cle30oTeveHmneMm,
[0 CYyOKOHBIOHKTUBANIbHOMO KPOBOMU3MNAHWA C THONHBIMU BbIAENEHUAMY Y1 OTEKOM KOHb-
IOHKTVBbI UNW BEKa.

Llenb. /3yunTb BbigeneHve n nageHTMdUKaLMIO pacnpoCcTpaHEHHbIX 6aKTepuanbHbIX Na-
TOreHOB, CBA3AHHbIX C KOHBIOHKTUBWUTOM Y AieTEN.

Matepuanbi n meTogbl. B Halem nccnefoBaHNM CEMbAECAT KOHBIOHKTUBANbHbIX Ma3KOB
6bIN NOLABEPrHYTbI U30AALMM U MAEHTUGMKALUY LUTAMMOB 6aKTEPUIA, CBA3AHHBIX C KOHb-
IOHKTMBUTOM. OBpa3Lbl 6blIM CO6PaHbl Y AeTeN, CTPaAAOLNX KOHBIOHKTUBUTOM (pa3HOro
BO3pacTa) B nepuog ¢ 6 peBpans 2023 r. no 1 maa 2023 r. B 6onbHULe Anb-Xabyou, od-
TaJIbMOJIOrMYECKOM OTAeNneHnm, U3 pasHbix mect (Anepapa anb-Maxanus, Anb-LLapkus,
Apupo, bata, WUmykx, Wyxagga, Wymep, Tatxus u Yp). B 3Tom nccnepoBaHuy 6binv gua-
rHOCTMPOBaHbI 6aKTePWK, Bbi3biBatOLLe KOHBIOHKTUBUT Y AeTel, naeHTnduKaumsa nposo-
aunnacb ¢ nomoubto cuctembl API-20 E, cuctembl Vitek 2.

Pesynbratbl. Pe3ynbraT TeKyLEro nccnefoBaHna nokasan, yto y 14 (20,0%) nauneHToB
6bl1a GakTepuanbHas UHdeKUNs, B TO Bpemsa Kak y 56 (80,0%) — ee He 6bino. Vx BO3-
pacT BapbupoBan oT AHel Ao 13 net, naumeHTbl 66111 oboero nona. Tekylee nccneno-
BaHMe MokKasano, Yto 6akTepuanbHaa UHbeKUnA Habnopanacb y 4 (28,57%) MyXuuvH
ny 10 (71,43%) xeHwwH, ay 11 (39,29%) my>xunH 1 34 (60,7 1%) >keHLMH GaKTepranbHON
nHbeKuUn He 6b110. OTMEUYEHO HECYLLECTBEHHOE pa3nuumne 6akTepmanbHON UHGEKLUN Y
NaLMeHTOB C KOHbIOHKTUBUTOM B 3aBMCMMOCTM OT nosa npu p<0,05.

BbiBopa. PacnpocTpaHeHa 6akTepuranbHas MHOEKLNA KOHBIOHKTUBUTA Cpean feTel MyX-
CKOrO U1 XeHCKOro nona, a nepefaerca MHGeKuma B WKonax uin aoma. KoHbIOHKTUBUT
yalle BCTpeYaeTca y ieTell BCex BO3pacTOB — OT HECKONbKKX AHen Ao 12 neT. Viccnepo-
BaHMe NoKasaso, YTo PacnpoCTPaHEeHHbIM TUMOM 6aKTEPWIA, BbI3blBalOLMX KOHBIOHKTU-
BUT, ABnAeTca Proteus mirabilis, 3a KoTopbim B paBHOW cTeneHu cnegytoT Staphylococcus
aureus, Staphylococcus sciuri, Staphylococcus lentus, Pseudomonas aeruginosa wu
Klebsiella pneumoniae.

KnioueBble cnoBa: nHbeKLMOHHbIe 3a60M1eBaHNsA, KOHbIOHKTUBIT, KOHBIOHKTVBA
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B INTRODUCTION

The conjunctiva is a thin mucous membrane that covers the posterior surface of
the eyelids and the anterior surface of the eyeball itself. It is divided into three areas.
The palpebral conjunctiva, the bulbar conjunctiva, and the conjunctival fornix [1].
Conjunctivitis is the inflammation of conjunctiva, sometimes known as pink eye [2].
Conjunctivitis infects people of all ages and is found everywhere; it is the most typical
inflammation of the eye and ocular adnexa. Conjunctivitis can be divided into infectious
and noninfectious causes. Allergy is the most common reason for the latter [3]. The sev
eral types of conjunctivitis caused by viruses, chlamydia, bacteria, parasites, fungi, and
antigens tend to share several signs and symptoms, but there are some clinical differences
that suggest the proper identification and treatment [4]. Conjunctivitis is usually
distinguished by dilatation of the conjunctival blood vessels, which results in swelling
and reddening and is commonly accompanied by some discharge. It can be grouped
into acute and chronic. Viral conjunctivitis is the most frequent cause of infectious
conjunctivitis, followed by bacterial conjunctivitis. Bacterial conjunctivitis is distinguished
by moderate to severe redness, mucopurulent discharge, and incidental matting of the
eyelids. Allergic conjunctivitis typically presents with mild to moderate redness, itching,
and tearing [5]. Neonatal conjunctivitis is often recognized as Ophthalmia neonatorum.
Itis defined as conjunctivitis that develops in a newborn during the first month of life [6].
Ocular allergy is the most prevalent form of non-infectious conjunctivitis and may have
major impacts on productivity and quality of life. Some rare severe forms of ocular allergy
can also threaten sight [7]. Environmental factors greatly influence the disturbances of the
conjunctival flora. These factors can either be physical or environmental and unsanitary
habits leading to dust particles and microorganisms invading the conjunctiva [8]. The
transition of pathogens responsible for infectious conjunctivitis may be due to contact
with contaminated fingers, and this is believed to be a common reason for contagious
conjunctivitis, but bacteria can also enter the conjunctiva from the eyelid margins and
adjacent skin, from the nasopharynx through the nasolacrimal duct, from contaminated
eye drops or contact lenses, and more rarely from the genitals or through the bloodstream
[9, 10].

In this study, we will study the incidence of conjunctivitis in children and the extent of
its spread in schools, homes, and places.

B MATERIALS AND METHODS

Patients

Swabs of conjunctiva were obtained from Thirty-five patients with conjunctivitis
of age groups ranging from 37 days to 12 years from both sexes of the attendants of
Ophthalmic Unit in Al-Haboubi Hospital and Health Center in Al-Batha District in Dhi Qar
Governorate. during 4 months for the interval between February 6, 2023, and May 1, 2023,
by questionnaire papers including information about age of patients, sex, and clinical
features (ocular pain, redness, swollen eyelids, discharge).

Specimens Collection

Swabs of bacterial cultures were collected from patients suffering from conjunctival
inflammation. Also, specimens were obtained from patients who did not receive any
antibiotics. One sample of the conjunctiva of each eye was taken by rolling a cotton swab
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over the conjunctiva of the lower fornix, and the swabs were put into transport medium
in the sterilized swab tube, then they were sent to the investigating laboratory within two
hours of collection. In the laboratory, they were placed and inoculated onto medium.

Inoculating the conjunctival swabs onto Blood agar, McConkey agar. After standard
inoculation, the Blood agar, and MacConkey agar plates were incubated at 37Co for
24 hours.

B RESULTS

Prevalence of Bacterial Infection in Conjunctivitis Patients

The current study involved seventy patients with conjunctivitis and showed that
14 (20.0%) of patients had a bacterial infection, while 56 (80.0%), had no bacterial infection,
the results also noted a significant difference between sources of conjunctivitis at p. value
<0.05,asinfig. 1.

Prevalence of Bacterial Infection in Conjunctivitis Patients According to Sex

The current study showed that 4 (28.57%) male patients had a bacterial infection,
and 10 (71.43%) females had a bacterial infection, in contrast, 11 (39.29%) males had
no bacterial infection, and 34 (60.71%) females had not a bacterial infection, the results
also noted a non-significant difference of bacterial infection in conjunctivitis patients
according to sex at p. value <0.05, as in table 1.

Conjunctivitis Patients

Positive Bacteria (14)

Negative Bacteria (56)

CalX?=12.6 TabX? =3.84 DF = 1 p. value <0.010

Fig. 1. Prevalence of bacterial infection in conjunctivitis patients

Table 1
Prevalence of Bacterial infection in conjunctivitis patients according to sex
Male Female Total
Sex
No. % No. % No. %
Positive Bacteria 4 28.57 10 71.43 14 20.0
Negative Bacteria 22 39.29 34 60.71 56 80.0
Total 26 37.14 44 62.86 70 100
CalX?=2.228 TabX? = 3.84 DF = 1 p. value 0.136
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Prevalence of Bacterial Infection in Conjunctivitis Patients According to Age
Groups

The current study showed that high positive bacterial infection was in the first age
group 8 (36.4%), followed by the fourth age group 4 (25.0%), also noted non-infection
cases in the second age group, in contrast, the high non-infected age group was third
age group 18 (90.0%)m and the lowest non-infected age group were first age group 14
(63.6%), the results also noted a significant difference of bacterial infection in conjunctivitis
patients according to age groups at p. value <0.05, as in table 2.

Prevalence of Bacterial Infection in Conjunctivitis Patients According to Residency
The current study showed that high positive bacterial infection was in the sumer
4 (33.3%), also noted a non-infection case in the Al-Salihya, Al-Fidaa, Aledara almahaleia,
Mansouriya, and Thawra, the results also noted a significant difference of bacterial
infection in conjunctivitis patients according to age groups at p. value <0.05, as in table 3.

Identification of Bacteria Species in Conjunctivitis Patients
This study showed the most bacteria isolated was P. mirabilis 4 (28.57%), while the
other bacterial type was equal to 2 (14.28%), as in Fig. 2.

Table 2
Prevalence of Bacterial infection in conjunctivitis patients according to age groups
Positive Negative Total
Age groups
No. % No. % No. %
Days - 3 years 8 36.4 14 63.6 1 3143
4-6 years 0 0.0 12 100.0 6 17.14
7-9 years 2 10.0 18 90.0 10 28.57
10-12 years 4 25.0 12 75.0 8 22.86
Total 14 20.0 56 80.0 35 100
CalX?=52.1TabX?=7.81 DF = 3 p. value <0.001

Table 3
Prevalence of Bacterial infection in conjunctivitis patients according to residency
. Positive Negative Total
Residency
No. % No. % No. %

Al Salihya 0 0.0 6 100.0 6 8.57
Al Shmoukh 2 20.0 8 80.0 10 14.29
Al-Fidaa 0 0.0 4 100.0 4 5.71
Al-Shargiyah 2 100.0 0 0.0 2 2.86
Arido 2 50.0 2 50.0 4 5.71
Batha 2 125 14 87.5 16 22.86
Aledara almahaleia 0 0.0 4 100.0 4 5.71
Mansouriya 0 0.0 4 100.0 4 571
Sumer 4 333 8 66.7 12 17.15
Thawra 0 0.0 2 100.0 2 2.86
Ur 2 333 4 66.7 6 8.57
Total 14 20.0 56 80.0 70 100
CalX?=8.90 TabX?=18.31 DF = 10 p. value 0.541
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Isolated Bacteria
4.5

35
2.5 2 2 2 2 2
15

0.5

S. sciuri S.lentus S.aureus P. aeruginosa P. mirabilis K. pneumoniae

Fig. 2. Bacteria isolation percentage

B DISCUSSION

In this study, 70 conjunctival swabs from patients (male and female) suffering from
conjunctivitis of age groups ranging from 37 days to 12 years were taken. The eye is a
functionally and structurally complex organ, that experiences a variety of bacterial,
fungal, viral, and parasitic infections. Bacterial infections (Both Gram-positive and Gram-
negative) contribute to 32 to 74% of ocular infections globally [11]. In the other study
of the incidence of isolated bacteria was 24.2% [12]. Another study showed that 24.1%
of samples were positive for bacterial infections while 75.9% of samples gave negative
results, which means conjunctivitis happens because of other causes [13]. Ocular
infections are common in most of the developing world. Mainly, conjunctivitis, blepharitis,
endophthalmitis, and keratitis [14]. Conjunctivitis, periorbital cellulitis, blepharitis, and
orbital are the most spread external ocular infections. Infections like these are linked to
higher rates of morbidity and blindness worldwide [15].

This study showed that 4 (28.57%) male patients had a bacterial infection, and
10 (71.43%) females had a bacterial infection. in contrast, 11 (39.29%) males had no
bacterial infection, and 34 (60.71%) females had not a bacterial infection, as shown in
table 3. The differences in the genetic composition of both genders could be responsible
for the observed difference [16]. Relating to the gender variable, showed that bacterial
conjunctivitis was higher between females (15.25%) compared to males (8.04%). This
result is similar to those recorded in different countries. Males and females have equal
natural resistance to bacterial conjunctivitis. Gender has less effect than age on the ocular
microbiota composition. Some studies have revealed that there is no difference between
males and females [17]. Another study showed that females were more infected than
males [18]. The range of microorganisms varies in different individuals through variations
in genetic makeup, age, gender, nutrition, race, immunosuppression, dry eye, ocular
inflammation, contact lens wear, surgery, antibiotic use, external exposure, and climate
[19]. Bacterial conjunctivitis notably affects public health, inclusive of more than one-third
of eye diseases reported worldwide. It is an infection caused by numerous pathogenic
bacteria is very contagious, and has a high happening of bacterial resistance to the
antibiotics that are used for treatment [20].
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The study showed that high positive bacterial infection was in the first age group 8
(36.4%), followed by the fourth age group 4 (25.0%), also noted non-infection cases in
the second age group, in contrast, the high non-infected age group was third age group
18 (90.0%) and the lowest non-infected age group were first age group 14 (63.6%), that
showed in table 3. Neonatal eye infections happen in babies exposed to infection through
delivery, especially during movement through an infected birth canal [21]. The prevalence
in infants and children can be associated with the fact that children play more in a dusty
contaminated environment likely due lack of good hygiene [22].This prevalenceis because
children with conjunctivitis in schools help spread the infection to other fine children by
contact with discharge from the eyes or upper respiratory tract of infected children and
it can spread by contaminated fingers or vomits [23]. Conjunctivitis may easily spread in
school classrooms because of absences or lost time from work for parents. In children, the
occurrence of acute infectious conjunctivitis is higher than in adults and the causative
bacteria may differ from that in adults [24].

The study showed that high positive bacterial infection was in the Sumer 4 (33.3%), also
noted a non-infection case in the Al Salihya, Al-Fidaa, Aledara almahaleia, Mansouriya, and
Thawra, as shown in table 3. Conjunctivitis is worldwide, and the exact spread is very variable
related to the country and even in different regions of the same country. These differences
appear to reflect the highly diverse nature of the diseases [25]. Some factors such as personal
hygiene, sociodemographic or economic status, living conditions, ocular trauma, frequency
of face washing, the appearance of systemic disease, and cigarette smoking were considered
related factors for bacterial ocular infections [26]. Due to the various environments as well
as patterns of administration and different ethnic groups, global epidemiology designates
that the spectrum of conjunctival sac pathogens and resistance patterns vary between
geographic locations. Reports of microbial isolates from either diseased or preoperative
ocular tissues differ widely according to published studies [27].

The study showed that most bacteria isolated were Proteus mirabilis 4 (28.57%), while
the other bacterial type was equal to 2 (14.28%). The normal microbial flora of conjunctiva
and the eyelids consists of a heterogeneous bacterial gathering that is controlled by
intrinsicmechanisms (metabolicinhibition, nutrient competition,and enzyme production)
and by host mechanisms (the immunological system and anatomical barriers) [28]. The
organisms may be spread from hand-to-eye contact or through adjoining mucosal tissue
colonization such as sinus mucosa or nasal [29].

In another study, four isolates were obtained from P. mirabilis [30]. The pathogenic
bacteria cause eye infections through several factors, inclusive of bacterial virulence and
the host’s defense mechanisms[31]. Contactlenses change the natural ocular environment
by introducing a bio-burden of microorganisms to the eye’s surface from contaminated
lenses and hands [32]. Staphylococcus aureus is frequently found in the nose and skin
of a person, among the most common causes of ocular infections, including blepharitis,
conjunctivitis, dacryocystitis, and endophthalmitis [33].

About 20-30% of individuals are continuously and asymptomatically colonized with
S.aureusinthe nose, the remainder constitute sporadic carriers, and phases of colonization
alternate with phases of non-colonization, emergence and continuous spread of multi-
resistant S. aureus strains, like methicillin-resistant and vancomycin-resistant, make
complex the treatment of staphylococcal infections and cause a notable economic
burden [34].
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Staphylococcus sciuri and Staphylococcus lentus is known as an invasive pathogen to
abscesses in humans, urine, blood, and wound infections, the agents are often found in a
large difference of hosts and environments, and recurrent contact with livestock and pets
has been stated to cause skin colonization and wounds, and dust is an important tool in
the transport of these bacteria [35, 36].

Pseudomonas aeruginosa is not an inhabitant bacterium on the ocular surface, and
is seldom isolated from conjunctivitis except those of patients who have some kind of
artificial device in the eye [37]. P. aeruginosa isolated from the ocular surface was acquired
from the patient’s home environment. This suggests that the bacteria colonizing humid
home environments such as the bathroom can infect ocular surfaces in association with
biomaterials. Biomaterials such as sutures, punctual plugs, intraocular lenses, and contact
lenses can serve as hotbeds for bacterial infections [38] Klebsiella pneumoniae frequently
found in the mouth, skin, and intestinal tract, and most infections are nosocomial
infections [39, 40], which are a common cause of infections in both neonatal intensive
care units and community. The bacteria were recovered from three neonates, one clinical
sample from the conjunctiva, and two routine screening samples [41, 42].

B CONCLUSIONS

The prevalence of bacterial conjunctivitis infection among male and female children
and the transmission of the infection among children in schools or homes, Conjunctivitis
is more common among children of all ages, from days to 12 years. The common type
of bacteria that causes conjunctivitis in this study is Proteus mirabilis, followed equally
by Staphylococcus aureus, Staphylococcus sciuri, Staphylococcus lentus, Pseudomonas
aeruginosa, and Klebsiella pneumoniae.
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