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Abstract: Microbial keratitis (MK) is an important cause of ocular morbidity. The introduction of daily wear soft
contact lenses (DWSCLs) as a modality for the cosmetic treatment of refractive errors in the 1970s and extended
wear soft contact lenses (EWSCLs) for therapeutic management of ocular surface disease in the 1980s increased
the relative contribution of contact lens wear as a risk factor for cases of MK. The adoption and increasingly
popular overnight use or misuse of extended wear soft contact lenses (EWSCLs) has been associated with a
dramatic increase in cases of MK. This study was conducted on 52 contact lens users, who attended the
outpatient clinic of Research Institute of Ophthalmology, Giza, Egypt from January to December 2012, to
determine the rate of bacterial Keratitis and the most common causative organisms, diagnostic approach and
the treatment strategy. 32 cases suffering from bacterial keratitis were studied against 20 healthy controls of
contact lens users. Conventional culture and sensitivity testing was done for all cases as standard diagnostic
approach. Pseudomonas aeruginosa was found to be the most common causative organism (15 cases; 64.9%),
followed by Staphylococcus aureus (8 cases; 25.0 %).Most common predisposing factor was found to be bad
hand hygiene, followed by the type of lens used which was worse for the extended than the daily used and
finally the frequency of lens solution exchange. Regarding antibiotic susceptibility test (Ciprofloxacin,
Gentamicin, Polymyxin B) group treatment was the most effective combined antimicrobial treatment.

Key words: Microbial Keratitis (MK)  Daily Wear Soft Contact Lenses (Dwscls)  Extended Wear Soft
Contact Lenses (Ewscls)  Pseudomonas Aeruginosa and Staphylococcus Epidermidis

INTRODUCTION sequelae. If no clinical improvement is evident; close

Bacterial keratitis is a sight-threatening ocular antimicrobial agents used for treatment; are important
condition and the leading cause of monocular blindness elements for successful outcome [3].
in developing countries [1]. Scarring of the cornea Contact lens materials and consequently their
develops as a result of suppurative corneal ulcer which is physical properties have been modified substantially over
the second commonest cause of preventable blindness the decades with the aim of providing clear vision with
after un- operated cataract among people in Asia, Africa comfortable and safe lens wear. However, adhesion and
and in the Middle East [2]. A particular feature of bacterial colonization by microorganisms, particularly bacteria, on
keratitis is its rapid progression; corneal destruction may contact lenses continues to be implicated in several
be complete in 24-48 hours with some virulent bacteria. adverse events including microbial keratitis (MK), contact
Corneal ulceration, stromal abscess formation, lens related acute red eye (CLARE), contact lens
surrounding corneal edema and anterior segment peripheral ulcer (CLPU) and infiltrative keratitis (IK). MK
inflammation are characteristics of this disease. Bacterial is a serious complication of contact lens wear that may
keratitis remains one of the most important potential result in visual loss as a consequence of corneal scarring.
complications of contact lens use and refractive corneal Depending on researches done, contact lens wear
surgery. Keeping this in mind, early diagnosis and accounts for approximately 12% to 66% of all events of
treatment are keys to minimize any visual-threatening microbial keratitis [4].

follow-up, attention to laboratory data and changing
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The  annualized  incidence of MK ranges between 9.3 of local anesthetic to the affected eye, corneal scrapings
to 20.9 per 10.000 during overnight wear of lenses and 2.2 were taken. The material obtained was spread onto labeled
to 3.5 per 10.000 wearers during daily wear of lenses. slides for Gram stain and was also inoculated onto the
CLARE, CLPU and IK are relatively common inflammatory surfaces of blood agar, MacConkey agar and chocolate
complications resulting from microbial contamination of agar and Wilkins media. The inoculation technique
lenses with CLARE occurring in 34% of patients in a consisted of multiple “C” shape streaks on the culture
study of continuously worn hydrogel lenses. Continuous plate, with the idea to localize the site of implantation of
or extended wear lenses are sometimes adopted because the corneal scraping on the agar media and dilute out the
of their convenience compared to daily wear lenses. inoculum helping in approximating the quantitation of the
However there is a clear link between extended wear growth. Only growth occurring on the “C” streaks was
contact lens and corneal infection and inflammation. considered significant, outgrowth away from the “C”
Extended wear of contact lenses is one of the main risk streak was discarded as contamination, then incubated at
factors for developing corneal infection. Despite the 37 C for 24 hours later, the culture media were inspected
suspected role of bacterial adhesion to contact lenses as for growth. If organism had not grown, plates were further
a leading cause in many of these adverse events, the incubated and finally declared as culture negative after 5
factors which are critical to determine this adhesion are days. To ensure 5-10% CO2, Chocolate agar plates were
still not well understood [5]. incubated in CO2 incubator, Wilkins media were

This study aimed to analyze the microbiological incubated anaerobically. Culture positive growth was
results of corneal scrapings collected from patients followed for identification of the organism by their colony
presenting with contact lens-associated microbial keratitis morphology, Gram staining, motility testing by hanging
and to determine the ranking of causative organisms for drop preparation, pigment production and relevant
bacterial keratitis associated with contact lens wearers biochemical tests [7]. All bacterial isolates were tested for
according to their frequency and identify patient factors susceptibility by disc diffusion method against
predisposing to bacterial keratitis associated with lens Gentamicin (10µg), Tobramycin (10 µg) Amikacin (30µg),
wearing. Gatifloxacin (5µg), Ceftazidime (30µg), Erythromycin

MATERIALS AND METHODS Fusidic acid (10mcg ), Ciprofloxacin(5µg),,  Azithromycin

A total of 32 patients of contact lens users who Polymyxin B(30 IU) and Tetracycline (30µg) The results of
attended the Ophthalmology outpatient clinic of the susceptibility were recorded as sensitive or resistant
Research Institute of ophthalmology was included in this according to National Committee on Clinical Laboratory
study in the period from January to December 2012. Age Standards guidelines [7].
was ranging between 25 and 40 years. Patients included
were those suffering from corneal ulcers, pain diplopia, RESULTS
foreign body sensation, headache, decrease of vision and
redness. 20 healthy contact lens wearers were included as This study was conducted on 52 Egyptian subjects
control group were selected among the same age range attending the Outpatients Clinic in the Research Institute
and socio-economic standards as the test group. of Ophthalmology. They were classified into two groups;

Demographic details like name, age, sex, clinical 32 patients and 20 healthy control subjects both were
history and associated findings were recorded onto contact lens users.
standard clinical history form. It was ensured that clinical Gender distribution of cases showed that only 3 out
microbiology material was collected before giving of the 32 cases were males whereas 29 were females.
antibiotic therapy or 48 hours after discontinuing local Analysis of the curability rate in this study showed higher
antibiotics. curability rates in females than in males (Table 1).

All patients underwent thorough slit-lamp bio Pain came first as the most pronounced symptom in
microscopic examination by an ophthalmologist. After a
detailed ocular examination (classified clinically according
to slit-lamp examination into mild, moderate and severe)
[6], corneal scrapings were taken by an ophthalmologist
with all aseptic precautions. Five minutes after instillation

(10µg) Chloramphenicol (30µg) and Vancomycin (30µg),

(15µg), Ceftriaxone (30µg), Lomefloxacin (10µg),

24 cases (75%), followed by diplopia in 3 cases (9.3%),
foreign body sensation in 2 cases (6.3%) and lastly came
headache and decrease of vision and redness in one case
for each (3.1%). (P< 0.005, significant). In our findings, we
reported that the most found clinical sign was ulcer



World Appl. Sci. J., 33 (4): 547-556, 2015

549

associated with abscess formation (93.8%), followed by In our findings, the bacterial growth pattern is shown
ulcer with redness and edema (3.1%). The highest in Table (6). It revealed that the most prevalent causative
curability rate after treatment was for ulcer with redness organism was Pseudomonas species (46.8%), followed by
and ulcer with edema (100%) followed by ulcer with Staphylococcus aureus (25 %) and Staphylococcus
abscess (63.6%) (Table 2). epidermidis (6.3%) with the best curability rate was with

Regarding the side affected, all the 32 patients Moraxella, Staphylococcus aureus and Staphylococcus
showed unilateral corneal ulceration (P <0.005, epidermidis (100%) for each, while the worst curability
significant). rate was with Pseudomonas Spp. (26.7%) (P < 0.005,

In our population, the duration of contact lens significant) (Table 7).
wearing showed higher rate with the daily wearing CL in As regard relation between curability rate and the
16 (81.2%) compared to extended wearing CL in 6 (18.8%) nature of eye discharge, our study concluded that,
(P<0.005, significant). patients who suffered from purulent, mucoid and watery

Patients with daily lenses wearing showed better cure discharges showed higher curability rate than those who
rate (73.1%) compared to extended wearing lenses in had suffered from mucopurulent discharge, which
(16.7%) (P<0.005, significant) (Table 3). appeared in 16 out of 17 of those patients. A statistically

As regard severity of corneal ulcer, in our study significant difference was noted (P< 0.005 significant)
moderate cases showed curability in 18 out of 18(100%) (Table 8).
cases while in severe cases the curability rate was only 2 Table (9) showed that 20(62.5%) cases that received
out of 14 ( 14.3% )(P<0.005, significant) (Table 4). specific antibiotic treatment were cured, while 12 (37.5%)

Patients who exchanged their CL solution seven underwent eviscerations. Bacterial isolates from eyes that
times per week showed the highest curability rate in 13 underwent evisceration were pseudomonas aeruginosa
(92.9%) cases, followed by four and five times exchange and staphylococcus epidermidis Table (10) showed
rate per week in 2 (66.7 %) cases (P<0.005, significant) antimicrobial susceptibility pattern of the  bacterial
Table (5). isolates  carried  out  in  this  study.  Most  of combination

Table 1: Distribution of male and female in 32 studied cases 

Sex

----------------------------------------------------------------------

Curable Female Male Total

No 10 2 12

Yes 19 1 20

Total 29 3 32

Table 2: Curability rate after treatment in relation to presenting clinical signs

Groups

-----------------------------------------------------------------------------------------------------------------------------------------------------------

Curable Ulcer with Redness % Ulcer with Severe lid edema % Ulcer wit Abscess % Total

No 0 0 0 0 11 36.7 11

Yes 1 100 1 100 19 63 3 21

Table 3: Curability rate in relation to the duration of CL wearing

Groups

---------------------------------------------------------

Cases % % of Curability rate

Daily 26 81.2 73.1

Extended 6 18.8 16.7

Total 32 100 89.8
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Table 4: Curability and incurability rate in relation to severity of the ulcer.

Severity
-----------------------------------------------------------------------------------------------------

Curable Moderate % Severe % Total %

No 0 0 12 85.7 12 37.5
Yes 18 100 2 14.3 20 62.5

Total 18 100 14 100 32 100

Table 5: Curability and incurability rate in relation to frequency of CL solution exchange

 Rate of Solution Exchange
-----------------------------------------------------------------------------------------------------------------------------------------------------

Curable 2/week % 3/week % 4/week % 5/week % 7/week % Total %

No 4 66.7 5 83.3 1 33.3 1 33.7 1 7.1 12 37.5
Yes 2 33.3 1 16.7 2 66.7 2 66.7 13 92.9 20 62.5

Total 6 100 6 100 3 100 3 100 14 100 32 100

Table 6: Microbial growth patterns in culture of MK patients

Type of organism Cases %

Moraxella species  2 6.3
Streptococcus pneumonia  1 3.1
Pseudomonas spp.  15 46.8
Pseudomonas spp. & Propionibacterium spp.  1 3.1
Staphylococcus aureus  8 25
Staphylococcus aureus & Micrococci  1 3.1
Staphylococcus aureus & Strept. Pneumoniae  2 6.3
Staphylococcus epidermidis  2 6.3

Total 32 100

Table 7: Curability and incurability rate in relation to causative organism after the specific treatment used

Type of Organism Curable % Non curable % Total %

Moraxella species 2 100 0 0 2 100
Strept. Pneumonia 1 100 0 0 1 100
Pseudomonas 4 26.7 11 73.3 15 100
Pseudomonas & Propionibacterium 0 0 1 100 1 100
Staph. Aureus 8 100 0 0 8 100
Staph. aureus & micrococci 1 100 0 0 1 100
Staph.aureus & Strept. Pneumonia 2 100 0 0 2 100
Staph. epidermidis 2 100 0 0 2 100

Total 20 62.5 12 37.5 32 100

Table 8: Curability and incurability rate in relation to discharge type

Discharge
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Curable Watery % Mucoid % Purulent % Mucopurulent %

No 0 0 0 0 0 0 16 94.1
Yes 2 100 3 100 10 100 1 5.9

Total 2 100 3 100 10 100 17 100

Table 9: Analysis of cured and eye loss after treatment

Outcome Cases %

Cured 20 62.5
Evisceration 12 37.5

Total 32 100
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Table 10: Curability rate in relation to the antibiotic treatment
Curability rate
--------------------------------------------------------------

Antibiotic Combinations No %
Amikacin, Gentamicin, Gatifloxacin 1 5
Azithromycin, Vancomycin, Lomefloxacin 1 5
Ceftriaxone, Gatifloxacin, Fusidic acid, Vancomycin 1 5
Chloramphenicol, Fusidic acid, Ceftazidime 3 15
Chloramphenicol, Fusidic acid, Amikacin, Tobramycin 0 0
Chloramphenicol, Amikacin, Gatifloxacin, Tobramycin 0 0
Chloramphenicol, Fusidic acid, Ciprofloxacin, Tetracycline 1 5
Chloramphenicol, Gentamicin, Tobramycin 1 5
Chloramphenicol, Lomefloxacin, Tetracycline, Fusidic acid 1 5
Chloramphenicol, Ciprofloxacin, Ceftriaxone, Fusidic acid 1 5
Ciprofloxacin, Gentamicin, Tobramycin 0 0
Ciprofloxacin, Ceftazidime, Chloramphenicol, Tobramycin 0 0
Ciprofloxacin, Chloramphenicol, Fusidic acid 0 0
Ciprofloxacin, Chloramphenicol, Tobramycin, Gentamicin 1 5
Ciprofloxacin, Chloramphenicol, Amikacin, Gentamicin 1 5
Ciprofloxacin, Fusidic acid, Chloramphenicol 3 15
Ciprofloxacin, Gentamicin, Polymyxin B 0 0
Ciprofloxacin, Chloramphenicol, Ceftriaxone 1 5
Gentamicin, Ciprofloxacin, Polymyxin B 1 5
Gentamicin, Lomefloxacin, Amikacin 1 5
Ciprofloxacin, Gentamicin, Ceftazidime, Polymyxin B 1 5
Vancomycin, Ceftazidime, Fusidic acid, Ciprofloxacin 1 5
Total 20 100

Table 11: Rate of curability in relation to hand wash discipline
HAND WASH
-----------------------------------------------------------------------------------------------------

Curable Always % Not always % Total %
No 0 0 12 63.2 12 37.5
Yes 13 100 7 36.8 20 62.5
Total 13 100 19 100 32 100

Table 12: Curability rate in association with DM 
Groups
-----------------------------------------------------------------------------------------------------

Curable DM % NO % Total %
No 9 75 3 15 12 37.5
Yes 3 25 17 85 20 62.5
Total 12 100 20 100 32 100

showed 100% curability rate (Chloramphenicol, Fusidic for whom routinely wash their hands, while it was 36% in
acid, Amikacin, Tobramycin), (Ciprofloxacin, Gentamicin, whom did not routinely wash their hands, with a
Tobramycin), (Ciprofloxacin, Ceftazidime, statistically significant difference between them (P<0.005)
Chloramphenicol, Tobramycin), (Ciprofloxacin, Fusidic Table (11).
acid, Chloramphenicol), (Ciprofloxacin, Gentamicin, In  our   study   poor   visual  outcome  was
Polymyxin B), (Ciprofloxacin, Chloramphenicol, associated with diabetic cases which rated 12 out of 32.
Ceftriaxone) while (Chloramphenicol, Amikacin, The curability rate of diabetic patients was in only 3(25%)
Gatifloxacin, Tobramycin) showed lower effectiveness. cases (P< 0.005, significant) (Table 12).

In this study 13(40.6%) of cases washed their hands In our study the highest season we caught for
regularly before CL wearing while 19(59.4%) cases did not microbial keratitis associated  with  contact  lenses
routinely wash their hands. The curability rate was 100 % wearing   was   spring   rated   (34  %),  followed  by winter
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Fig. 1: Seasonal variation of bacterial keratitis analysis These findings are similar to Dart and his colleagues [16]

(28 %), summer (22%) and finally autumn (16%) (Fig. 1). reduction in the severity of MK in daily lens users
According to the curability of cases, it was highest in compared with that of extended lens wearers. As well as,
winter (88.9%), followed by summer (71.4%). Derek et al. [17] and Tongabay et al. studies [18] which

DISCUSSION respectively) for the extended lens wearers. This is

Microbial keratitis is a potentially serious corneal microorganisms can adhere to the lenses and get trapped
infection and a major cause of visual impairment between the lenses and eyes. 
worldwide. A conservative estimate of the number of The overnight wear of extended wear lenses
corneal ulcers occurring annually in the developing world increased the risk of ulcerative keratitis, with the
alone is 1.5–2 million [8]. possibility of conjunctival cytological changes. Schein et

Bacterial keratitis is rare in the absence of al. [19], mainly attributed the high risk of microbial
predisposing factors. Until recently, most cases of keratitis among the users of extended wear lenses to the
bacterial keratitis were associated with ocular trauma or overnight wear, rather than to lens hygiene or lens type.
ocular surface diseases. However, the widespread use of However, Brennan [20], contradicted the common
contact lenses has dramatically increased the incidence of perception, stated that the use of extended wear lenses
contact lens related keratitis. The spectrum of bacterial could increase the risk of microbial keratitis and the loss
keratitis can also be influenced by geographic and climatic of vision. Brennan correlated the safety of the overnight
factors. Many differences in keratitis profile have been wear to the high oxygen transmissibility of silicone
noted between populations living in rural or in city areas, hydrogel contact lenses. 
in western, or in developing countries [9]. The frequency of exchange of contact lens solution

Infectious keratitis affects both males and females. A varied in our patients. It was twice/week in 18.8% of
female preponderance has been noted in our study, which cases, 3/week (18.8%), 4/week (9.4%), 5 /week (9.4%) and
may be explained by that the majority of CL-wearers in our 7/week (43.8%) with the highest curability rate for 7/week
society are females using C.L for cosmetic purposes rather exchange. In Alice et al. [21], study demonstrated that
than in males. Patients’ gender was distributed as 49 65% of contact lens wearers did not clean their lens cases
females and 3 males, their age ranged from 25-40 years. on a daily basis and 87% did not disinfect their lens cases
These findings are in accordance with Ibrahim et al.[10] on a weekly basis.
and Chalmers et al. [11] who reported female In our findings, it was noticed that the most common
preponderance is (70%) in their studies. While our causative organism was Pseudomonas species (46.9%),
findings are in contrast to Efron et al. [12], Behboody and followed by Staphylococcus aureus (25 %) and
Mohammadi [13] and Frederick et al. [14] who found Staphylococcus epidermidis (6.3%) with the best
higher distribution significance for males rating 71, 64.2 curability rate of Staphylococcus aureus and
and 60 % respectively. The over-representation of males Staphylococcus epidermidis which was 100% for each,
may be linked to this modality being suited to more active while the worst was for Pseudomonas Spp. These
lifestyles as males generally engaged in  sporting findings are in accordance with the studies of Behboody

activities to a greater extent than females in their societies.
The result of Behboody and Mohammadi [13] and
Frederick et al. [14] studies are in harmony with our study
regarding the fact that the highest frequency of corneal
ulcer is belonging to age group of 20 - 40 years that is also
similar to the observations made in Nepal by Upadahyay
et al. [15].

In our population, the duration of contact lens
wearing showed higher rate with the daily wearing C.L
(88.5%) compared to extended wearing C.L (11.5%).
Patients with daily lenses showed better curability rate
(73.1%) compared to extended lenses wearers (16.7%).

who reported that there was a statistically significant

reported higher incurability rates (80 and 90%

because bacteria and other potentially dangerous



World Appl. Sci. J., 33 (4): 547-556, 2015

553

and Mohammadi [13] and Frederick et al. [14] who increasingly noted. Aminoglycosides such as Gentamicin
reported that Pseudomonas Spp. was the most common are commonly used as alternatives to Fluorquinolones in
pathogen (60%) and (68.8%) respectively, followed by treatment of bacterial keratitis, often in combination with
Staphylococcus aureus (15.8%) and then Staphylococcus a Cephalosporin to increase Gram-positive activity,
epidermidis (15.4%).Also, results of our study are in particularly against Streptococci. In other studies the rate
accordance with Choy et al. [22], Raymond et al. [23] and of resistance to Gentamicin did not change significantly
Morgan et al. [24] where pseudomonas spp. ranged over time, a finding consistent with reports from
between (49.2%), (46.7%) and (65%) respectively. elsewhere. However, treatment with a Fluorquinolones

Findings of our study are in contrast with Nada [25], remains a reasonable choice for first-line management of
Derek et al. [17], Rehak et al.[26], Shanthi et al. [1] and bacterial keratitis. Susceptibility data for the newer
Rahimi et al. [27] who found that Staphylococcus aureus Fluorquinolones,Ofloxacin, Gatifloxacin and moxifloxacin,
was the most frequent isolated pathogen ranging which are increasingly used in this setting, were not
from(55%) to (65%). They are also in contrast with available for this retrospective study. The antibacterial
Houang et al. [28] who  reported  S.  pneumoniae  (44%) activity and rates of resistance to the various
as  the    commonest   pathogen       and    P.  aeruginosa Fluorquinolones in keratitis isolates are not identical.
represented only (14%) of isolates in their study. Although Ciprofloxacin has lower mean inhibitory

Positive cultures were observed in all of our cases, concentrations than Ofloxacin for organisms commonly
which is in accordance with Behboody and Mohammadi associated with keratitis it does not penetrate the cornea.
[13] who found the majority of their cases (60%) positive Demonstration that fourth generation Fluorquinolones are
cultures, 86, 65 & 73% positive cultures were also effective in vitro against Staphylococcus aureus isolates
detected in the studies made by Derek et al. [17], Elizabeth resistant to Ciprofloxacin, Ofloxacin and Lomefloxacin
et al. [29] and Bunnet et al. respectively [30]. The findings [35].
are in contrast with the studies of Bharathi et al. [31], In the present study Chloramphenicol was effective
Basak et al. [32] and Hsiao et al. [33] who found 80, 60 and it was the most frequently used ophthalmic antibiotic
&65% of their cases were culture negative respectively. in combination with other antibiotics which is in contrast
This can be probably because of laboratory problems and to Bourkiza and his co-workers study [36] who found it to
of some patients who were already on topical medications be less effective against most of bacterial isolates.
when they arrived, defective scraping techniques and/or Chloramphenicol had been used in one-third of cases of
problems in microbiology transport and handling [32]. Pseudomonas aeruginosa which was associated with

Antimicrobial susceptibility pattern of the bacterial more complications and a longer interval to resolution, but
isolates carried out in this study showed combined with no adverse effect on final VA. This poor performance
treatment regimen used. Most of combination showed of Chloramphenicol may be due to its inappropriate and
100% curability rate except (Chloramphenicol, Fusidic over ensuthiastic use seen in common practice leading to
acid, Amikacin, Tobramycin), (Ciprofloxacin, Gentamicin, drug resistance. However, the older antibiotic
Tobramycin), (Ciprofloxacin, Ceftazidime, combination of an aminoglycoside (1.5% Gentamicin or
Chloramphenicol, Tobramycin), (Ciprofloxacin, Fusidic Tobramycin) plus a Cephalosporin (Ceftazidime) still
acid, Chloramphenicol), (Ciprofloxacin, Gentamycin, represents the ‘gold standard’ for initial therapy of
Polymyxin B), (Ciprofloxacin, Chloramphenicol, presumed bacterial keratitis [37]. The less effective
Ceftriaxone) and (Chloramphenicol, Amikacin, outcomes shown in combinations that mentioned before
Gatifloxacin, Tobramycin) which gave lower effectiveness. were explained by the fact that all of these patients
Our positive combined treatment is in accordance with the showed aggressive pathological changes before starting
study made by Akter et al. [2], who revealed that the specific treatment.
Lomefloxacin, Tobramycin and Gentamicin were better In the present study 62.5% of patients that received
effective drugs against most of the Gram-positive and specific antibiotic treatment were cured, while 37.5%
Gram-negative bacteria and also, in accordance with underwent eviscerations. Bacterial isolates in eyes that
Orlans et al. [34] who reported Fluorquinolones to be the underwent evisceration were pseudomonas aeruginosa
popular choice therapy in bacterial keratitis owing to their and staphylococcus epidermidis. These findings are in
broad spectrum of activity, low toxicity and high level of accordance with Norina et al. [38] who reported that most
absorption at the ocular surface. However, emerging cases were cured on medical treatment. Even though they
resistance to this class of antibiotics has been are in contrast with Derek's study [17] who reported that
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17.5% were cured by medical treatment and 82.5% corneal thickness values in diabetic patients who wear
underwent evisceration. This might be owing to contact lenses was not appreciably different from those
misdiagnosis by the primary eye-care provider, without found in lens-wearing control subjects. However, good
consultation from an ophthalmologist, leading to the hygienic practice in wearing contact lens and early
prescription of the wrong combination of antibiotics and treatment are  important  as  in  the  event  of  injury,  it
steroid eye drops. Steroid is an important risk factor in the may take longer to heal and any infections may take
progression of keratitis and blindness. Rahimi et al. [39] longer to clear or to heal as compared to non-diabetic
reported that the eyes with Gram-negative bacterial patients
growth had worst visual outcome. Differences may have In the present study the highest season we caught
been resulted from various types of antibiotics used as for microbial keratitis was spring rated 34.4%, followed by
well as variations in virulence and resistance of bacteria. winter (28.1%), summer (21.9%). According to the
Eifrig et al. [40] also found that most cases of curability of cases, it was highest in winter (88.9%),
endophthalmitis caused by P. aeruginosa were followed by summer (71.4%). These findings are in
associated with evisceration despite of prompt treatment. contrast with Manikandan et al. [46] who found an
Keratitis may intensify the opacity of the eye media and increase for microbial keratitis cases during winter while
consequently interfere with evaluation of posterior no seasonal variation was observed in other studies.
segment and is also a source of persistent infection. Both Despite the fact that there is no clear, obvious or direct
factors may explain why eyes with associated keratitis had correlation has been found between CL-wearing and
poor outcomes [39]. seasonal variation; results showed seasonal variation in

In our study, 40.6% of cases were washing their infectious keratitis in patients among whom CL-wearing
hands regularly while 59.4% did not routinely wash their remaining one of the main risk factor to be related in
hands. The curability rate was 100 % for who routinely studies of MK [10].
wash their hands, while it was 36% in whom did not We can concluded that contact lens wear is the main
routinely wash their hands. These findings are in cause of ulcerative keratitis, which could get seriously
accordance with Joanna [41] and McMonnies [42] who complicated with corneal scarring and lead to permanent
found in their studies more than 70 % of whom routinely vision loss. The association between bacterial keratitis
had hand washing were less liable to lens contamination. and contact lens wear is firmly established. Contact lenses
The method used for hand washing has a significant have a  great  impact  on corneal epithelium integrity.
impact on the quantity of lipids transferred from the hands This, added to the greater affinity of some bacteria to
to the lenses. The potential implications of lipid transfer adhere to either corneal or lens surfaces, increase the risk
onto a contact lens are numerous and the transfer of of keratitis in contact lens wearers. Lens hygiene, lens
commensal bacteria of the skin to the new surroundings care solutions, wearing modalities and the compliance of
of the tear film can present the bacteria with  the  potential lens users are important factors in the lens-keratitis
of causing ocular infection. Lipids on contact lenses can relationship. Every lens wearer should be aware of what
also affect visual acuity and enhance spoliation and may the main risk factors are and, when given the routine
even mediate microbial transfer and serve as a marker of instructions regarding lens fitting and care, they should
potential dermal contamination. Recommendations for also be provided with a thorough explanation of how
patients should always be advised to wash their hands contact lens misuse can seriously affect vision.
prior to handling lenses, using un-perfumed, antibacterial
soap, followed by thorough rinsing and drying of the REFERENCES
hands with paper towels [43].
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