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Abstract

The study included 176 patients attended to Iben AL-Haithem hospital of
ophthalmology in Baghdad city , at age of (14-77) years from the period from
September 2016-April 2017, there were 138(78%) patients having a positive culture
of ocular bacterial infections. Men were representing 41% while women 59%, the
patients with bacterial ocular infection from Baghdad were55% while the internally
displaced were 45% , the patients with ocular bacterial infections were representing
20% at mean age of 21.6+0.3y, 26% at 37.5£0.21y , 24% at53.5+£0.23 y and 30%
at69.5+0.10 y. The results showed 37% of the patients with ocular bacterial
infections were having a history of diabetes mellitus and 44% with high blood
pressure at mean age of 69.5£0.10 y. Gram positive bacteria represented 58% from
the total isolates ,while gram negative were 42% . S.aureus was the common
dominant isolates 29% followed by S.pneumoniae 21% , P.areuginosa 16% ,E coli
11% , Klibseilla spp 7% S.epidermidis 6%,Enterobacter spp6% , S.pyogenes 2% |,
Citrobacter freundii and Proteus spp 1% each of them , the mix infection was
found in three samples including (E. coli and P. aeruginosa),( E. coli and S. aureus)
and (P. aeruginosa and S. aureus) . S. aureus isolates were susceptible to
Amikacin 88%, Doxycycline 84% and they were highly resistance to Clindamycin
76% , while S.epidermidis isolates were susceptible to each of Amikacin,
Cloramphenicol , Clindamycin and Doxycycline at a percentage of 80% and they
were resistance to tetracycline 60% . S.pneumoniae isolates were susceptible to
Clarithromycin 94% , Ceftriaxone 88%, S.pyogenes isolates were susceptible 100%
to the most types of antibiotics such as Erythromycin , Clarithromycin ,
Cloramphenicol , Clindamycin and Ceftriaxone . P.areuginosa isolates were
susceptible to Gentamicin 100%.,Ciprofloxacin , Doxycycline , Amikacin 72% for
each antibiotic ,while E.coli isolates were susceptible to Cloramphenicol 90%,
Ciprofloxacin and Gentamicin 80%. Klibseilla spp isolates were susceptible to
Ciprofloxacin and Gentamicin 100%, Ceftriaxone 83% while Proteus spp isolate
were susceptible to all types of antibiotics 100% Enterobacter spp isolates were
susceptible to Ciprofloxacin 100% ,both of Gentamicin and Cloramphenicol 80% |,
Citrobacter freundii isolate were susceptible to Ceftriaxone , Cloramphenicol ,
Ciprofloxacin , Gentamicin 100%.
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Introduction

Ocular bacterial infections contribute to 32 to 74% mainly gram positive and negative and causing
external infections, such as, blepharitis, keratitis, dacryocystitis and orbital cellulitis [1]. It may cause
many complications such as the presence of pus and conjunctival hyperemia or visual impairment
[2]. The causative agents either come from the environment by airborne fomites and hand to eye
contact or contact with upper respiratory tract infection secretions [3].

Infection may spread to the conjunctiva from the eyelids and sometimes from lacrimal drainage
instrument or face but rarely, or due to systemic infections in the body [4].

The untreated ocular infections can lead to damage of eye structures which may be result in permanent
loss of vision [5]. The conjunctival sac is colonized by microbial flora which are mainly
Staphylococcus epidermidis, S. aureus, Corynebacterium spp and Propionibacterium acnes by age,
Gram negative bacteria may become part of the flora, the changes in the flora could happened due to
various factors [6].

Recently, many bacterial agents are encountered in ocular infections due to wide using of topical
and systemic immunosuppressive therapy in cases of organ transplants, the dreaded infections
endophthalmitis after cataract extraction and lens implantation and increased using of contact lens [7].
Thus, this study aimed to determine the prevalence some of the bacterial infection of eyes, some of
the affecting risk factors and the antimicrobial susceptibility of the isolated types of bacteria to the
most common antibiotics that were used in the study.
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Patients and methods

A total of 176 patients attended to lben AL-Haithem hospital of ophthalmology in Baghdad, from

the period from September 2016-April 2017. The information was collected directly and the patient’s
agreement was taken for the research accomplishment, the questions parameters included the socio-
demographic characters, age, and history of any disease.
Ocular specimens were collected from the patients by an ophthalmologist , and were transported by
using 2 ml of brain-heart broth tubes (Oxoid) to the laboratory in iced boxes within 2 hours and
inoculated on* blood agar, chocolate agar, MacConkey agar, Mannitol salt agar and modified Thayer-
Martin agar” (MTM) (Oxoid) .

The inoculated media were incubated at 37 °C for 24 h. Bacterial colonies were identified on the
basis of Gram's stain, morphology, cultured and further alternate identification systems used by the
laboratory included API strips (bioMérieux) .

Antibiotic susceptibility

Antibiotic susceptibility was monitored with the disk diffusion assay (Kirby—Bauer), the zone of
inhibition was interpreted according to NCCLS guidelines [8].

The following antibiotics were tested Erythromycin (15 pg), Clarithromycin (15 pg),
Chloramphenicol (30 pg), Clindamycin (2 pg), Tetracycline ,(30 pg), Doxycycline (30 pg), Amikacin
(30 pg), Gentamicin (10 pg), Ciprofloxacin (5 pg), Ceftriaxone (30 ug) supplied by HiMedia
Lab.(India) , reference strains of “Staphylococcus aureus ATCC25923, E. coli ATCC25922 and
Pseudomonas aeruginosa ATCC27853” were used as a control .

Statistical Analysis Statistical Analysis

Chi-square test for statistical analysis. A P value <0.05 was used for finding the significance
difference between the groups and correlated t-test was used to find the relation between the variables
within the same group by using spss program [9].

Results

From total 138 patients with ocular bacterial positive culture , men were representing 57(41%)
while women 81(59%), , and suffering from these following infections conjunctivitis 48 (35% ),
keratitis 39( 28%), endophthalmitis 26(19% ), blepharitis 11(8% ), blepharoconjunctivitis 8( 6%) ,
dacryocystitis 6(3% ) diagnosed cases as shown in Figure-1 .

The results showed that the number of the patients with bacterial ocular infection from Baghdad
were 76(55%) while the internally displaced were 62(45%) , the differences between the two group
were not significant as shown in Table-1

Table 1-Distribution of the patients with bacterial ocular infection according to the Socio-
demographic characters.

Socio-demographic patients with bacterial ocular patients with non bacterial ocular
characters infection infection
Baghdad 76(55%) 23(61%)
IDP 62(45%) 15(39%)
Total 138(100%) 38(100%)

IDP internally displaced persons, p value (< 0.05)

According to age there were 27(20%) at 21.5+0,3 y , 36(26%) at37.5 +0.21y, 34(24%) at53.5+0.23
y and 41(30%) at 69.5 + 0.10y., there was a significant differences between the age groups as shown
in Table-2.

The results found. that 72(52%) of the patients with ocular bacterial infection had a history of
diabetes mellitus and 78(57%) with hypertension , there was no significant differences between the
two groups shown in Table-3.
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Table 2- Distribution of ocular bacterial infection according to the age groups.

Number of patients with Number of patients with ocular
Agelyears Mean + SD ocular bacterial infections P SN
% non bacterial infections %
14-29 21.6+0.3 27(20%) 5(13%)
30-45 37.5+0.21 36(26%) 8(21%)
46-61 53.5+0.23 34(24%) 11(29%)
62-77 69.5+0.10 41(30%) 14(37%)
p value (< 0.05)

Table 3-Relation between the number of patients with ocular bacterial infection and disease history

related to age groups.

_ _ Agelyears N_umber of patien_ts Number of patients _with
Disease history Mean£SD | with ocular bacterial ocular non bacterial
infections % infections %
14-29 21.6+0.3 7(10%) 5(8%)
Diabetes mellitus 30-45 37.5+0.21 16(22%) 10(15%)
46-61 53.5+0.23 22(31%) 21(32%)
62-77 69.5+0.10 27(37%) 30(45%)
14-29 21.6+0.3 3(4%) 4(7%)
30-45 37.5+0.21 12(16%) 13(22%)
Hypertension 46-61 53.5+0.23 29(36%) 20(33%)
62-77 69.5+0.10 34(44%) 23(38%)

p value (< 0.05)

From the total samples, there were 87 (63%) positive culture for bacterial isolates. Gram positive
was (58%) from the total isolates while gram negative bacteria (42%). S.aureus was the common
dominant isolates at (29%) followed by S.pneumoniae (21%) , P.areuginosa (16%) ,E coli (11%) ,
Klibseilla spp(7%),S.epidermidis (6%),Enterobacter spp(6%) , S.pyogenes (2%) , Citrobacter freundii
and Proteus spp (1%) each of them , co — infection were found in the following three samples E. coli
+ P. aeruginosa; E. coli + S. aureus and P. aeruginosa + S. aureus . The most common bacterial
isolates were in cases of conjunctivitis 40 (46%) and in Kkeratitis 18(21%) while in endophthalmitis
11(13%) followed by 12(14%) in case of dacryocystitis then 3(3%) in both cases of blepharitis and
blepharoconjunctivitis, there was no significant differences between the groups of isolates as shown

in Table-4.
Table 4-The relation between the types of bacterial isolates and clinical diagnosis
Type of Nz;ﬁer Clinical diagnosis
isolates
conjunctivitis | keratitis endophthalmiti blepharl blepharo_c_onjunctl dacry_ocystl
S tis Vitis tis
S.aureus 25(29%) 11(44%) 8(32%) 2(8%) 2(8%) 1(4%) 1(4%)
S'p”eimon'a 18(21%) 8(43%) 4(22%) 3(17%) 1(6%) 1(6%) 1(6%)
P.areuginosa | 14(16%) 5(36%) 1(7%) 1(7%) 0 0 7(50%)
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E.coli 10(11%) 4(40%) 2(20%) 2(20%) 0 1(10%) 1(10%)

K”*S’;‘;”'a 6(7%) 3(50%) 0 2(33%) 0 0 1(17%)
S.epidermidis 5(6%) 3(60%) 1(20%) 1(20%) 0 0 0
E”tersgga“er 5(6%) 3(60%) | 2(40%) 0 0 0 0
S.pyogenes 2(2%) 2(100%) 0 1 0 0 0
C}trzbn%"itier 1(1%) 1(100%) 0 0 0 0 0
Proteus spp 1(1%) 1(100%) 0 0 0 0 0

Total 87(100%) | 40(46%) | 18(21%) 12(14%) 3(3%) 3(3%) 11(13%)

p value (< 0.05)

The results of antibiotic susceptibility showed that S. aureus isolates were susceptible to Amikacin

22(88%) followed by Doxycycline 21(84%) then Cloramphenicol and Tetracycline 20(80%) for each
and they were highly resistance to Clindamycin 19(76%) , while S.epidermidis isolates were
susceptible to each of Amikacin, Cloramphenicol , Clindamycin and Doxycycline at a percentage of
(80%) and they were resistance to tetracycline 3(60%) as shown in Table-5.
S.pneumoniae isolates were susceptible to Clarithromycin 17(94%) , Ceftriaxone 16(88%) followed
by Cloramphenicol ,Tetracycline and Doxycycline 15(83%) for each one , S.pyogenes isolates were
susceptible at (100%) to the most types of antibiotics such as Erythromycin , Clarithromycin |,
Cloramphenicol , Clindamycin and Ceftriaxone as shown in Table-6.

Table 5- Antibiotic sensitivity and resistance of S. aureus and S.epidermidis isolates.
S. aureus n=25 S.epidermidis n=5

L MIC
Antibiotics MIC (ug/ml) S | R (ug/ml) S | R FRR

50 90 50 90

Erythromycin | 0.25 | 64 | 15(60%) | 1(4%) | 9(36%) | 0.25 | 64 | 3(60%) | 1(20%) | 1(20%)

Cloramphenico

| 025 | 64 | 20(80%) | 2(8%) | 3(12%) | 0.12 | 64 | 4(80%) | 1(20%) 0

Clindamycin | 0.06 | 64 | 5(20%) | 1(4%) | 19(76%) | 0.06 | 32 | 4(80%) | 1(20%) 0

Tetracycline 1 4 | 2080%) | 1(4%) | 4(16%) | 1 4 1(20%) | 1(20%) |  3(60%)

Amikacin | 012 | 32 | 22(88%) | 1(4%) | 2(8%) | 025 | 16 | 4(80%) | 1(20%) 0
Gentamycin | 025 | 8 | 16(64%) | 2(8%) | 7(28%) | 0.25 | 16 | 3(60%) | 2(40%) 0
Ciprofloxacin | 8 8 | 18(72%) | 1(4%) | 6(24%) | 8 8 | 3(60%) | 2(40%) 0
Doxycycline | 0.12 | 16 | 21(84%) | 1(4%) | 3(12%) | 0.12 | 16 | 4(80%) | 1(20%) 0
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Table 6- Antibiotic sensitivity and resistance of S. pneumoniae and S.pyogenes isolates.

S.pneumoniae n=18 S.pyogenes n= 2
Antibiotics (pl\gllrgl) . | . (p'\gllril) . | .
50 90 50 90
Erythromycin | 0.12 | 64 | 12(67%) | 2(11%) | 4(22%) | 0.25 | 64 | 2(100%) 0 0
Clarithromycin | 0.25 64 17(94%) 1(6%) 0 0.12 64 | 2(100%) 0 0
Cloramphenico | o5 | 64 | 153%) | 1(6%) | 2(11%) | 012 | 64 | 2(100%) 0 0
Clindamycin | 0.12 | 64 | 16(88%) | 1(6%) | 1(6%) | 0.12 | 64 | 2(100%) 0 0
Tetracycline | 0.12 | 64 | 15(83%) | 2(11%) | 1(6%) | 0.25 | 64 | 1(50%) 0 1(50%)
Doxycycline | 0.25 | 64 | 15(83%) | 2(11%) | 1(6%) | 0.12 | 64 | 1(50%) | 1(50%) 0
Ciprofloxacin 1 2 0 1(6%) | 17(94% 1 1 0 0 2(100%
Ceftriaxone 05 | 4 | 16(88%) | 1(6%) | 1(6%) | 05 | 4 1(50%) | 1(50%) 0

Table 7- Antibiotic sensitivity and resistance of P.areuginosa and E.coli isolates.

P.areuginosa n=14 E.colin= 10
A MIC MIC
Antibiotics
I |
(Hg/ml) S | R (Hg/ml) s | R
50 90 50 90
Amikacin 8 32 10(72%) | 2(14%) | 2(14%) | 16 32 4(40%) 1(10%) 5(50%)
C'Oramf’he”'co 1 2 965%) | 1(7%) | 4(28%) | 1 2 | 9(90%) | 1(10%) 0
Tetracycline 8 32 6(43%) 0 8(57%) 8 8 4(40%) 1(10%) 5(50%)
Doxycycline 1 2 10(72%) 0 428%) | 1 2 7(70%) | 1(10%) 2(209%)
Ciprofloxacin 1 16 | 10(72%) | 3(21%) | 1(7%) | 64 | 64 | 8(80%) | 2(20%) 0
. 14 0 0
Gentamicin 2 8 (100%) 0 0 2 8 8(80%) 2(20%) 0

Table 8- Antibiotic sensitivity and resistance of Klibseilla spp and Proteus spp isolates.

Klibseilla spp n=6 Proteus spp n= 1

Antibiotics MIC (ug/ml) MIC (ug/ml)

S | R S | R
50 90 50 90

Ceftriaxone 025 | 64 | 5(83%) | 1(17%) 0 0.12 | 64 | 1(100%) 0 0
Cloramphenicol | 0.25 | 64 | 4(67%) | 2(33%) 0 0.25 | 64 | 1(100%) 0 0
Tetracycline 8 8 2(33%) 0 4(67%) | 8 8 0 1(100%) 0
Ciprofloxacin 16 16 | 6(100%) 0 0 16 16 | 1(100%) 0 0
Gentamicin 0.25 | 64 | 6(100%) 0 0 0.12 | 64 | 1(100%) 0 0
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The results revealed that P.areuginosa isolates were susceptible to Gentamicin 14(100%) followed
by Ciprofloxacin , Doxycycline , Amikacin 10(72%) for each antibiotic ,while E.coli isolates were
susceptible to Cloramphenicol 9(90%) followed by Ciprofloxacin and Gentamicin 8(80%) as shown
in Table-7 . Klibseilla spp isolates were susceptible to Ciprofloxacin and Gentamicin (100%)
followed by Ceftriaxone 5(83%) while Proteus spp isolate were susceptible to all types of antibiotics
(100%) such as Ceftriaxone , Cloramphenicol , Ciprofloxacin , Gentamicin as shown in Table-8.
Enterobacter spp isolates were susceptible to Ciprofloxacin 5(100%) then both of Gentamicin and
Cloramphenicol 4(80%), Citrobacter freundii isolate were susceptible to Ceftriaxone, Cloramphenicol
Ciprofloxacin, Gentamicin (100%) as shown in Table- 9.

Table 9- Antibiotic sensitivity and resistance of Enterobacter spp and Citrobacter freundii isolates

Enterobacter spp n=5 Citrobacter freundii n=1
L MIC MIC
Antibiotics
| |
(Hg/ml) S | R (Hg/ml) S | R
50 90 50 90
Ceftriaxone | 0.25 | 64 | 3(60%) | 1(20%) | 1(20%) | 0.25 | 64 | 1(100%) 0 0
Cloramphenico | o35 | 64 | 4(8o%) 0 120%) | 0.25 | 64 | 1(100%) 0 0
Tetracycline 1 2 2(40%) 0 3(60%) 1 2 0 1(100%) 0
Ciprofloxacin | 0.25 | 64 | 5(100%) 0 0 0.12 | 64 | 1(100%) 0 0
Gentamicin | 0.25 | 64 | 4(80%) 0 1(20%) | 0.25 | 64 | 1(100%) 0 0
50 -+
45 -
40 A
B conjunctivitis
35 4 .
M keratitis
30 -
m endophthalmitis
25 1 ‘\ M blepharitis
20 1 B blepharoconjunctivitis
15 1 m dacryocystitis
10 A
|
5 - U\
O ‘I T T 1
Figure 1-Distribution of ocular infections among the patients
Discussion

The study revealed that a high bacterial infections (78%), the infections were (41%) between men,
while non-pregnant women were (59%). According to age group, the patients with ocular infections
was (30%) at age of 62-77 years followed by (26%) for age of 35-40 years this ratio is different in
other studies in Basra (64% ) and Erbil (51%), this might be due to choosing of i some ocular
infection in the study [10,11] .
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These results were higher than found in India (34.5%), Japan (32.2%) and Iran (37.5%) might be due
to sociodemographic and climatic differences [12-14] . Conjunctivitis was the most common
infections (46% ) then keratitis (18%) and these results agree with other findings in Baghdad (24.16%)
and Mosel (96%) [15, 16].

The patients with bacterial ocular infection from Baghdad were (55%) while the internally
displaced (45%) and this related to the bad healthy conditions and other life issues they had through.

The result reveled that gram-positive bacteria represented (57%) of the total bacterial isolates and
the most predominant bacterial isolate was S. aureus (29%), also they were highest in conjunctivitis
(44%), Kkeratitis (32%), endophthalmitis (8%) and blepharitis (8%) , S.pneumoniae isolates were
(21%) .in conjunctivitis (43%) , keratitis (4%) and endophthalmitis (17%) ,while S.epidermidis
isolates were (6%) and in conjunctivitis (60%) followed by S.pyogenes (2%) as they were (100%) in
conjunctivitis and these results were close to others in Egypt as S. aureus (24%), they were
conjunctivitis (35%) then S.pneumoniae (31%) followed by S. epidermidis (28%) and S.pyogenes
(24%) while in Pakistan S. aureus was in the first class (41%) followed by S.pneumoniae (37%) [15,
16].

Among the gram-negative P. aeruginosa were (16%) then E. coli (11%) and Klebsiella spp (7%)
as other study in Baghdad reported that P. aeruginosa (4.9%) ,E. coli (4.9%) and Klebsiella spp (3%)
, this might be due to the further isolates from endophthalmitis cases .[17]

P. aeruginosa was the predominant isolate in daryocystitis (50%) and this disagree with other findings
in Turkey as P. aeruginosa isolates were (23.4% ) in keratitis [18]

The results showed that both of gram —positive and gram-negative isolates were susceptible to the
most tested antibiotics and resistance to few types of antibiotics. Amikacin (88%), Clarithromycin
(94%) Gentamicin (100%) and Ciprofloxacin (100%) were revealed high efficacy towards the
bacterial isolates, as these results were close to other studies in China and India but not in other studies
in Gondar have reported lower susceptibility to Gentamicin (54.8%) and Ciprofloxacin (74.2%) ,this
could be due to differences in the variety of bacterial isolates [19, 20] . S. pyogenes isolates were
susceptible to Erythromycin and this is different from what has been reported in France and Canada,
where most of isolates were resistance to Erythromycin , the hight resistance to Erythromycin was
detected in many countries appears to be predominately associated with serotype M28 of S. pyogenes
[21, 22]

The resistance to Tetracycline was high, and this agree with other study from Jordan and Kuwait
might be due to the excessive use in treatment of patients that produce the drug resistant strains [23,
24].

Conclusions

Conjunctivitis was very clear followed by keratitis among the patients with ocular bacterial infections.
S. aureus was the highest gram positive bacterial isolates followed by S.pneumoniae while gram
negative dominant isolates were P. aeruginosa. Both gram positive and negative isolates were
susceptible to the most common tested antibiotics which will support the treatment strategies and
control the common practice of self-medication.

References

1. Willcox, M. 2013. Characterization of the normal microbs of the ocular surface. Experimental Eye
Research, 11(7): 99-105.

2. Dong, J., Brulc, M. and lovieno, A. 2011. Diversity of bacteria at healthy human conjunctiva.
Investigative Ophthalmology and Visual Science, 52(8): 5408-5413.

3. Bharathi, M., Ramakrishnan, R., Shivakumar, C., Meenakshi, R. and Lionalraj, D. 2010. Etiology
and antibacterial susceptibility pattern of community-acquired bacterial ocular infections in a
tertiary eye care hospital in south India. Indian Journal of Ophthalmology, 58(6): 497-507.

4. Chen, X. and Adelman, R. 2012. Microbial spectrum and resistance patterns in endophthalmitis: a
21-year (1988-2008) review in Northeast United States. Journal of Ocular Pharmacology and
Therapeutics. 28(4): 329-334.

5. Long, C., Liu, B, C. Xu, Jing, Y., Yuan, Z., and Lin, X. 2014. Causative organisms of post-
traumatic endophthalmitis: a 20-year retrospective study. BMC Ophthalmology, 14(1): 67.

2068



Khalil et al. Journal of Science, 2017, Vol. 58, No.4B, pp: 2061-2069

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Ding, Y., Lin, M. Liu, H., Zhang, W., Wang, L. and Li, Y. 2011 .Outcomes of post-cataract
surgery endophthalmitis referred to a tertiary center from local hospitals in the south of China.
Infection, 39(5): 451-460.

Mohammed, M. 2017. Risk for microbial keratitis: Comparative metaanalysis of contact lens
wearers and post-laser in situ keratomileusis patients. Journal of Cataract & Refractive Surgery,
43(1): 67

Dakhil, T., Stone, D. and Gritz, D. 2017. Adjunctive therapies for bacterial keratitis. Middle East
Afr J Ophthalmol, (24):11-7.

Abdul Ameer, S. 2015. Study the Prevalence of Bacterial Conjunctivitis in Iraq. Iragi Journal of
Science, 56(4C): 3371-3375

Noora M. , Furkaan M. and Qasim, K. 2017 .Corneal thickness in dry eyes in an lraqgi population.
Clin Ophthalmol. 11(3): 435-440

Yu, J., Asche, C. and Fairchild, C. 2011. The economic burden of dry eye disease in the United
States: a decision tree analysis. Cornea. 30(4): 379-387

Petinaki, E., Kontos, F., Pratti, A. Skulakis, C. and Maniatis, A. 2003. Clinical isolates of
macrolide- resistant Streptococcus pyogenes in Central Greece. Int J Antimicrob Agents. 21(1):
67-70.

Silva-Costa, C., Ramirez, M. and Melo-Cristino, J. 2005. Portuguese Surveillance Group for the
Study of Respiratory Pathogens. Rapid inversion of the prevalences of macrolide resistance
phenotypes paralleled by a diversification of T and emm types among Streptococcus pyogenes in
Portugal. Antimicrob Agents Chemother. 49(5): 2109-2111.

Dicuonzo, G., Fiscarelli, E. and Gherardi, G. 2002. Erythromycin resistant pharyngeal isolates of
Streptococcus pyogenes recovered in Italy. Antimicrob Agents Chemother. 46(12): 3987-3990.
Rodriguez-Zurita, M., Solis, Del Bano, S. and Robres, Guillen, P. 2003. Susceptibility of
Streptococcus pyogenes to macrolides and quinolones in Guadalajara Spain. Rev Esp Quimioter.
16(1): 61-64.

Ikebe, T., Hirasawa, K. and Suzuki, R. 2005. Antimicrobial susceptibility survey of Streptococcus
pyogenes isolated in Japan from patients with severe invasive group A Streptococcal infections.
Antimicrob Agents Chemother. 49(2): 788-790.

Arvand, M., Hoeck, M., Haln, H. and Wagner, J. 2000. Antimicrobial resistance in Streptococcus
pyogenes isolates in Berlin. J Antimicrob Chemother. 46(4): 621-623.

Nagai, K., Appelbaum, P. and Davies, T. 2002. Susceptibility to telithromycin in 1,001
Streptococcus pyogenes from 10 central and Eastern European countries. Antimicrob Agents
Chemother. 46(2): 546-549.

Ong, S. and et al. 2013. Staphylococcus aureus Keratitis: a review of hospital cases. PLoS One.
8(11): e80119.

Al-Dhaheri, H. 2016. Ocular pathogens and antibiotic sensitivity in bacterialkeratitis isolates at
king khaled Eye specialist hospital, 2011 to 2014. Cornea. 35(6): 789-94.

Mariani-Kurkdjian, P., Doit, C. and Deforche, D. 2014. Emergence of macrolide resistant
Streptococcus pyogenes strains in pediatric patients in France. Pathol Biol (Paris). 52(8): 489-492.
Katz, K., McGeer, A. and Duncan, C. 2013. Emergence of macrolide resistance in throat culture
isolates of group Astreptococci in Ontario, Canada. Antimicrob Agents Chemother. 47(7): 2370—
2372.

Clinical, Laboratory and Standards Institute. 2016. Performance standards for antimicrobial
susceptibility testing, in M100.

Clinical Laboratory Standards Institute. 2011. Methods for antimicrobial dilution and disk
susceptibility testing of infrequently isolated fastidious bacteria, M45 S2. 2nd ed.

2069


http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Ali%20NM%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Hamied%20FM%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Farhood%20QK%22

