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Abstract

The study was done in the Hospital of Ibn-AL-Hythem for eyes infections in
Baghdad from July till October of 2014. 120 conjunctiva eyes swap samples were
collected from patients with pinkness or redness of the conjunctiva, which include
59 male and 61female. The diagnoses of specimens were done in the laboratories of
the hospital by using the Analytical Profile Index System (API system). The results
showed that 29(24.1%) samples were positive for bacterial infections while
91(75.9%) samples gave negative results, which mean conjunctivitis occurs by other
causes. The study showed low in the percentage of bacterial infections that occurred
in the eyes lid conjunctiva as well as in the per- orbital region. The predominant
isolated species were Pseudomonas aeruginosa, Staphylococcus aureus,
Staphylococcus epidermides, Streptoccus spp, respectively.
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Introduction
Eye infections can be caused by several agents such as bacterial, viral and fungal or parasites. In
some cases allergic response can cause signs similar to infection, infection can involve the eye itself
and /or the tissue surrounding the eye. Serious infections of the eyes that involved the deeper interior
portions of the eye can result in loss of sight. Infection may be unilateral or bilateral, meaning
involving one or both eyes, or if the infection began in one eye it may spread to the other eye. Some
common eye infections are [1]:
1. Conjunctivitis: Also known as pink eye. Inflammations involving the conjunctiva membrane
covering the eye whites and inner eye lid parts.
2. Blepharitis: Inflammation involving the eye lid, the bacteria from skin gets into the hair follicle
of eye lash.
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3. Keratitis: Inflammation involving the cornea. An eye infections that can be caused by improper
contact lens care. Keratitis can have bacterial, fungal or herpes origin.

4. Uveitis: Inflammation of the uveal tract of the eye can be originated by viruses, fungus or
parasites and can associate with infections in the body.

Conjunctivitis is the term given to inflammation of the conjunctiva — the mucous membrane
covering the white of the eyes and the inner side of the eyelids. Conjunctivitis is a common eye
condition, which is not serious, but can be uncomfortable and irritating, usually affects both eyes at the
same time — although it may start in one eye and spread to the other after a day or two. It can be
asymmetrical, affecting one eye more than the other [2-4]. Bacterial conjunctivitis is an infection
caused by bacteria, such as Staphylococci, Streptococci or Haemophilus. These organisms may come
from the patient's own skin, upper respiratory tract or caught from another person with conjunctivitis.
This type is more typical for children than for adults and it tends to last longer than the viral type [5].
Bacterial conjunctivitis affects both eyes. The eyes will usually feel gritty and irritated with a sticky
discharge. The eyelids may be stuck together, particularly in the mornings, and there may be discharge
or crusting on the eyelashes [6].

Materials and Methods

The study was done in the diagnostic laboratories of 1bn-AL-Hythem Hospital for eyes infections
in Baghdad from July till October of 2014. From the eyelid (conjunctiva), 120 swap specimens
gathered from 120 patients which include 59 male and 61female with pinkness or redness of the
conjunctiva. All swap specimens were cultivated by using macconkey agar, blood agar, mannitol salt
agar, kings medium A base, kings medium B base and brain heart infusion broth. The examinations of
colonies were taken depending on morphological and microscopical characteristics, while diagnoses of
species were done by using Analytical profile index system (API) [7].

Results and discussion

Results showed that among 120 swap specimen, 29(24.16%) specimen were given positive results
for bacterial infections, while 91(75.83%) specimen were given negative results, which mean the
infection caused by other agents. Pseudomonas aeruginosa represented the highest among the isolates
which reached to 10(34.4%) isolates, Staphylococcus aureus came at a second stage in about
9(31.03%) isolates, Staphylococcus epidermides 7(24.1%) isolates, at last streptococcus spp.
represented 3(10.34%) isolates. Figure 1 and 2 showed the distribution of conjunctivitis infections.
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The bacterium Pseudomonas aeruginosa is a Gram negative rod that is commonly isolated from
aquatic and terrestrial environments. It is an established nosocomial pathogen in the field of hospital
infection control [8-10]. The routes of transmission are well investigated epidemiologically, because it
is responsible for severe infections in immunocompromised patients. However, in clinical
ophthalmology, the transmission route of Pseudomonas aeruginosa is not well investigated, even it is
known to be able to cause keratitis, some strains produce biofilms on contact lenses [11,12], and
endophthalmitis caused by P. aeruginosa contracted from surgical equipment has been reported as a
devastating complication after ocular surgery. With regard to bacterial conjunctivitis in adults, it is
most often caused by pathogens derived from the indigenous bacterial flora of the ocular surface.
Therefore, P. aeruginosa, which is not a resident bacterium of the ocular surface, is rarely isolated
from conjunctivitis cases except those of patients who have some sort of artificial devices in the eye.
P. aeruginosa isolated from the ocular surface was acquired from the patient’s home environment.
This suggests that the bacteria colonising in 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. Therefore, all
clinical cases involving the use of biomaterials require regular follow-up [13-16].

The shower environment has been described as a source of opportunistic pathogens [17]; presume
that these infections were likely to have been caused by strains of P. aeruginosa present in humid
indoor areas in the home or hospital to which the patient was exposed. Considering that contaminated
rooms may lead to hospital- and community-acquired infections, and also considering that P.
aeruginosa is strongly associated with environmental contamination [8], disinfection or cleaning of
humid home environments may help decrease the risk for infection by P. aeruginosa.

The most common infectious agents were Staphylococcus spp. Some strains produce an
extracellular polysaccharidic slime that can cause severe infections. Both S. epidermidis and S. aureus
slime-producing strains exhibited more surface hydrophobicity than non-producing slime strains [18].

Conjunctivitis caused by S aureus is often recurrent and associated with chronic ble-
pharoconjunctivitis (inflammation of the eyelid and conjunctiva). The conjunctivae are colonized by S
aureus in 3.8% to 6.3% of healthy adults [19-21]. In addition, about 20% of people normally harbor S
aureus continually in the nasal passages, and another 60% harbor it intermittently; in both cases, the
bacteria may be a reservoir for recurrent ocular infection [22].

Staphylococcus epidermidis is widely distributed over the body surface [23]. S. epidermidis
Bacterial flora is normal in the conjunctival sac and eyelid edge, on skin, and in mucosal tissues. S.
epidermidis is representative of the normal bacterial flora on the ocular surface and is most frequently
isolated from the microflora of the human ocular surface [24 , 25].

The types of bacteria were almost similar in all age groups. Staph. epidermidis was the most
common organism followed by Staph. aureus and Strep. pneumoniae. Thiel and Schumacher studied
ocular flora of 135 persons of vari ous age groups (3-90 years). They found characteristic changes in
the flora at different stages of life, which suggested that with increasing age, aerobic cocci were found
less frequently and the proportion of anaerobic cocci increased [26].

Staph epidermidis was the most common organism detected from normal individuals. It was also
found in patients with external ocular infection. The role of Staph. epidermidis as a commensal of the
cul-de-sac is highly suggestive and that it can cause infection of the conjunctiva and cornea. The
second most common organism in healthy individuals and in patients with keratitis was Staph. aureus.
It was the most common organism causing conjunctivitis. They are probably not pathogens since they
are found with equal or greater frequency in normal eyes [27, 28].

Streptococcus pneumoniae, an inhabitant of the upper respiratory mucosa, causes respiratory and
invasive infections as well as conjunctivitis. Strains that lack the capsule, a main virulence factor and
the target of current vaccines, are often isolated from conjunctivitis cases. The vast majority of
conjunctivitis strains are members of a distinct cluster of closely related unencapsulated strains. These
strains possess divergent forms of pneumococcal virulence factors (such as CbpA and neuraminidases)
that are not shared with other unencapsulated nasopharyngeal S. pneumoniae. They also possess
putative adhesins that have not been described in encapsulated pneumococci. These findings suggest
that the unencapsulated strains capable of causing conjunctivitis utilize a pathogenesis strategy
substantially different from that described for S. pneumoniae at other infection sites [29].
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Results of the study revealed the low percentage of bacteria to cause inflamed eye and conjunctivitis
(pink eye), compare with other causes which may be infectious include viruses and fungi or Non-
infectious causes include allergies, foreign bodies and chemicals [30 - 33].

Conclusions

1. The phrase "pink eye" is commonly used to refer to conjunctivitis, because pinkness or redness of
the conjunctiva is one of the most noticeable symptoms.

2. The responsibility of bacteria to cause conjunctivitis is 24% compare with the other agents which
reach the limit of 76%.

References

1. Conjunctivitis Preferred Practice Pattern .2013. American Academy of Ophthalmology.

2. Everitt H.A, Little P.S, Smith P.W. 2006. A randomised controlled trial of management strategies
for acute infective conjunctivitis in general practice. BMJ. 12; 333(7563):321.Epub17.

3. Hgvding G. 2008. Acute bacterial conjunctivitis. Acta. Ophthalmol. 86(1):5-17.

4. Bartlett JD, Karpecki P, Melton R, Thomas R. 2011. Diagnostic and Treatment Algorithms for
Ocular Surface Disease States: New paradigms in the under-standing and management of ocular
allergy (Updated Edition). Rev. Ophthalmol. June.

5. Rietveld RP, ter Riet G, Bindels PJ, et al .2004. Predicting bacterial cause in infectious
conjunctivitis: cohort study on informativeness of combinations of signs and symptoms. BMJ. 24;
329(7459):206-10. Epub. 16.

6. Azari, A.A, Barney, N.P. 2013. Conjunctivitis: a systematic review of diagnosis and
treatment. JAMA: the Journal of the American Medical Association 310 (16): 1721
9.d0i:10.1001/jama.2013.280318. PMID 24150468.

7. Connie R. Mahon, Donald C. Lehman, George Manuselis Jr. 2014. Textbook of Diagnostic
Microbiology Elsevier Health Sciences, Apr 11, - Medical 1104 pages.

8. Hota B. 2004. Contamination, disinfection, and cross-colonization: are hospital surfaces
reservoirs for nosocomial infections. Clin. Infect. Dis. 39:1182-11809.

9. Corona-Nakamura A.L., Miranda-Novales M.G., Leanos-Miranda B., Portillo- Gomez L,
Hernadez-Chavez A, Anthor-Rendon J, Aguilar Benavides S. 2001. Epidemiologic study of
Pseudomonas aeruginosa in critical patients and reservoirs. Arch. Med. Res. 32:238-242.

10. Yetkin G, Otlu B, Cicek A, Kuzucu C, Durmaz R. 2006. Clinical, microbiologic, and
epidemiologic characteristics of Pseudomonas aeruginosa infection in a University Hospital,
Malatya, Turkey. Am. J. Infect. Control, 34:188-192.

11. Szczotka-Flynn LB, Imamura Y, Chandra J, Yu C, Mukherjee PK, Pearlman E, Ghannoum MA.
2009. Increased resistance of contact lens-related bacterial biofilms to antimicrobial activity of
soft contact lens care solutions. Cornea, 28:18-26.

12. McLaughin-Borlace L, Stapleton F, Matheson M, Dart JKG. 1998. Bacterial biofilm on contact
lens and lens storage cases in wearers with microbial keratitis. J. Appl. Microbiol. 84:827-837.

13. Ramappa M, Maijji AB, Murthy Sl, Balne PK, Nalamada S, Garudadri C, Mathai A, Gopinathan
U, Garg P. 2012. An outbreak of acute post-cataract surgery Pseudomonas sp. endophthalmitis
caused by contaminated hydrophilic intraocular lens solution. Ophthalmology, 119:564-570.

14. Mateos |, Valencia R, Torres MJ, Cantos A, Conde M, Aznar J. 2006. Nosocomial outbreak of
Pseudomonas aeruginosa endophthalmitis. Infect. Control Hosp. Epidemiol. 27:1249-1251.

15. Crucian M, Malena M, Amalfitano G, Monti P, Bonomi L. 1998. Molecular epidemiology in a
cluster of cases of postoperative Pseudomonas aeruginosa endophthalmitis. Clin. Infect. Dis.
26:330-333.

16. Ogushi Y, Eguchi H, Kuwahara T, Hayabuchi N, Kawabata K. 2010. Molecular genetics
investigations of contaminated contact lens storage cases as reservoirs of Pseudomonas
aeruginosa keratitis. Jpn. J. Ophthalmol. 54:550-554.

17. Anaissie EJ, Penzak SR, Dignani MC. 2002. The hospital water supply as a source of nosocomial
infection: a plea for action. Arch. Intern. 162:1483-1492.

18. Catalanotti P*, Lanza M, Del Prete A, Lucido M, Catania MR, Gallé F, Boggia D, Perfetto B,
Rossano F. 2005. Slime-producing Staphylococcus epidermidis and S. aureus in acute bacterial
conjunctivitis in soft contact lens wearers. New Microbiol.Oct; 28(4):345-54.

19. Singer TR, Isenberg SJ, Apt L. 1998. Conjunctival anaerobic and aerobic bacterial flora in
paediatric versus adult subjects. Br. J. Ophthalmol. 72:448-451.

3374


http://www.allaboutvision.com/conditions/red-eyes.htm
http://www.allaboutvision.com/conditions/red-eyes.htm
http://one.aao.org/Assets/07524e1e-859e-4862-a32f-0235f076ede0/635200264565170000/conjunctivitis-ppp-pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16847013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15201195
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1001%2Fjama.2013.280318
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/24150468
https://www.google.iq/search?tbo=p&tbm=bks&q=inauthor:%22Connie+R.+Mahon%22
https://www.google.iq/search?tbo=p&tbm=bks&q=inauthor:%22Donald+C.+Lehman%22
https://www.google.iq/search?tbo=p&tbm=bks&q=inauthor:%22George+Manuselis+Jr.%22
https://www.google.iq/search?tbo=p&tbm=bks&q=subject:%22Medical%22&source=gbs_ge_summary_r&cad=0
http://www.ncbi.nlm.nih.gov/pubmed/?term=Catalanotti%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lanza%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Del%20Prete%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lucido%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Catania%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gall%C3%A8%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boggia%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perfetto%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rossano%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16386019
http://www.ncbi.nlm.nih.gov/pubmed/16386019

Alash Iragi Journal of Science, 2015, Vol.56, No.4C, pp: 3371-3375

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Kato T, Hayasaka S. 1998. Methicillin-resistant Staphylococcus aureus and methicillin-resistant
coagulase-negative staphylococci from conjuncti- vas of preoperative patients. Jpn. J.
Ophthalmol. 42:461-465.

Nakata K, Inoue Y, Harada J, et al. 2000. A high incidence of Staphylococcus aureus
colonization in the external eyes of patients with atopic dermatitis. Ophthalmology; 107:2167—
2171.

Kluytmans J, van Belkum A, Verbrugh H. 1997. Nasal carriage of Staphylococcus aureus :
epidemiology, underlying mechanisms, and associated risks. Clin. Microbiol. Rev; 10:505-520.
Kloos, W. E. & Musselwhite, M. S. 1975. Distribution and persistence of Staphylococcus and
Micrococcus species and other aerobic bacteria on human skin. Appl. Microbiol. 30, 381-385.
Doyle, A., Beigi, B., Early, A., Blake, A., Eustace, P. and Hone, R. 1995 Adherence of bacteria to
intraocular lenses: a prospective study. Br. J. Ophthalmol. 79, 347-349.

Hara, J., Yasuda, F. and Higashitsutsumi, M. 1997. Preoperative disinfection of the conjunctival
sac in cataract surgery. Ophthalmologica 211 (Suppl. 1), 62—-67.

Thiel HJ, Schumacher U. 1994. Normal flora of human conjunctiva - Examination of 135 persons
of various ages, Klin Monatsble Augenheilkd (Germany), 205: 348-57.

Brook J. (1980): Anaerobic and aerobic bacterial flora of acute conjunctivitis in childlren. Arch.
Ophthalmol. 98: 833-5.

Gigliotti F, Williams WT, Haydens FG, et al. Dickens M. et al. 1987. Etiology of acute
conjunctivitis in children. J. Pediatr. 5.

Unencapsulated Streptococcus pneumoniae from conjunctivitis encode variant traits and belong
to a distinct phylogenetic cluster. Michael D. Valentino, Abigail Manson McGuire, Jason W.
Rosch, Paulo J. M. Bispo, Corinna Burnham, Christine M. Sanfilippo, Robert A. Carter,
Michael E. Zegans, Bernard Beall, Ashlee M. Earl, Elaine I. Tuomanen, Timothy W. Morris,
Wolfgang Haas & Michael S. Gilmore .2014. Affiliations contributions corresponding author.
Nat. Commun. Nov 12; 5:5411. doi: 10.1038/ncomms6411.

Stephen A. Klotz, Christopher C. Penn, Gerald J. Negvesky, Salim I. Butrus. 2000. Fungal and
Parasitic Infections of the Eye. Clin. Microbiol. Rev. 13(4): 662-685.

Forbes B.A., Sahm D.F., Weissfeld AS. 2007. Bailey & Scott's Diagnostic Microbiology. 12"
Edn. Mosby Elsevier, p. 834.

Bielory L, Friedlaender MH. 2008. Conjunctivitis. Immunol. Allergy Clin. North Am 28 (1): 43—
58, vi. doi:10.1016/j.iac.2007.12.005. PMID 18282545.

Colby, K. 2010. Chemical injuries of the Cornea. Focal Points in American Academy of
Ophthalmology. 28(1): p. 1-14.

3375


http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-1
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-2
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-3
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-3
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-4
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-5
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-6
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-7
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-8
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-9
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-10
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-11
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-12
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-13
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#auth-14
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#affil-auth
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#contrib-auth
http://www.nature.com/ncomms/2014/141112/ncomms6411/full/ncomms6411.html#corres-auth
http://www.ncbi.nlm.nih.gov/pubmed/25388376
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.iac.2007.12.005
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/18282545

