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Aim

-To identify the incidence, predisposing factors, clinical and microbiological diagnosis of infectious corneal ulcers in a population based in southern England. Methods-A retrospective review of the medical records of patients presenting with infectious corneal ulcers at the eye casualty department of Queen Alexandra Hospital, Portsmouth between January 1997 and December 2003.

Results-A total of 1,786 patients presented with infectious corneal ulcers with a mean age of 45 years and female predominance (54.5%). Contact lens wear (CLW) was the main predisposing factor in 554 patients (31%). Corneal scrapes from 1,254 patients grew positive cultures in 800 patients. Gram-positive bacteria accounted for 696 (71.1%) of the total 979 bacterial isolates, while Gram-negative bacteria accounted for 283 (28.9%) with the predominance of Pseudomonas aeruginosa. Nine out of 11 patients with Acanthamoeba keratitis were contact lens wearers (CLWs).

The majority of patients 1,728 (96.8%) sought medical help more than once and 34 patients (1.9%) had poor visual outcome. Follow-up was completed in 1633 patients (91.4%) with an average of 11.5 days.

Conclusions-Contact lenses remain the most important risk factor for infectious corneal ulcers. Reduction of the rate and severity of infectious keratitis requires continuous education of patients, and professionals.

INTRODUCTION

Infectious corneal ulceration is an avoidable vision-threatening disease that still represents a considerable proportion of the daily new cases that creates a huge burden on the resources of health services. [START_REF] Verhelst | Clinical, epidemiological and cost aspects of contact lens related infectious keratitis in Belgium: results of a seven-year retrospective study[END_REF] The epidemiology of infectious corneal ulceration is influenced by several determinants, such as predisposing risk factors, developed versus developing country, urban versus rural location, climatic and geographic factors. [START_REF] Ibrahim | Factors affecting the epidemiology of Acanthamoeba keratitis[END_REF] The presence of a predisposing factor renders the corneal epithelium more vulnerable and more susceptible to microbial infections. CLW is frequently associated with severe forms of microbial keratitis. [START_REF] Sousa | Bilateral Acanthamoeba ulcer in a user of disposable soft contact lenses: a tragic incident or a consequence of the aggressive policy of soft contact lens trading?[END_REF] Corneal trauma, previous ocular surgery, ocular surface diseases, systemic illnesses, and the abuse of topical ophthalmic drugs are significantly associated with high rates of infectious corneal ulceration. [START_REF] Lam | Incidence and risk factors for microbial keratitis in Hong Kong: comparison with Europe and North America[END_REF][START_REF] Schaefer | Bacterial keratitis: a prospective clinical and microbiological study[END_REF][START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] Little information has been published on the frequency of predisposing factors, factors affecting clinical and visual outcome and follow-up duration in patients with infectious corneal ulceration. The aim of this study is to identify the incidence, demography, predisposing factors, clinical and microbiological profile, follow-up duration and visual acuity changes in patients with infectious corneal ulceration in southern England using a large population of patients over several years.

PATIENTS AND METHODS

The medical records of patients presenting with infectious corneal ulcers to the eye casualty department of Queen Alexandra Hospital in Portsmouth between January 1997 and December 2003 were reviewed. This retrospective study was approved by the Portsmouth and South East Hampshire Health Authority Research Ethics Committee.

A corneal ulcer was defined as a suppurative corneal infiltrate associated with an overlying epithelial defect. The widest diameter was used to determine ulcer size and accordingly grouped into; small (<2mm), medium (2-4mm) or large (>4mm).

Corneal scrapes were routinely collected from all patients with corneal ulceration for the microbiology assessment unless a clearly diagnostic clinical pattern of ulcer is present. The corneal scrapes were inoculated onto blood agar, chocolate agar, fastidious anaerobe agar, brain heart infusion broth for isolation of bacteria; Sabouraud's dextrose agar for isolation of fungi; and non-nutrient E. coli enriched agar for isolation of Acanthamoeba. Selective media, such as Lowenstein-Jensen for Nocardia and Mycobacteria were used if clinically indicated.

A positive isolate was defined as a growth along the line of inoculation on solid media or growth in the liquid media that was confirmed by microscopy. Isolates were subjected to in vitro antimicrobial sensitivity testing against the commonly used antibiotics using the disc diffusion method.

The diagnosis of viral ulcers relied in the majority of cases on the characteristic clinical pattern of viral corneal ulcers. In patients with a suspicious clinical pattern, corneal samples were assessed using immuno-fluorescence.

The follow-up duration was the number of days elapsed between patient's first and the medically recommended last visit on the completion of ulcer resolution. The bestcorrected presenting visual acuity, using Snellen chart, was compared with the bestcorrected visual acuity on the last visit. Patients with impaired visual acuity due to other reasons rather than the presenting corneal ulceration and also patients who did not complete the follow-up were excluded from the visual acuity assessment. Patients were considered to have poor outcome if they lost one or more of the Snellen lines.

Chi-square and Fisher's exact test were used for the analyses of categorical data. Coxregression was used to evaluate factors affecting follow-up duration. The 95% confidence interval limits were provided and p-value ≤0.05 was considered significant. SPSS software (V11.0) for Windows was used for statistical analysis.

RESULTS

Epidemiologic characteristics

A total of 1,786 patients (3.3%) out of total 53,341 casualty attendees presented with infectious corneal ulcer between January 1997 and December 2003 with an annual incidence of 478/100,000. The average age of patients was 45 years with predominance of females (974, 54.5%). The average number of patients seen per year was 255. A simple linear regression indicated a significant linear upward trend (p=0.04). There was a significant seasonal variation in the number of patients seen (Chi-square=26.5, p=0.005) with two seasonal peaks, in January and July. The general demographic criteria are shown in Table (1). 

The predisposing factors

The majority of patients (80.9%) had at least one risk factor. The average age of patients varied according to the associated risk factor. Thirty-five, 48 and 52 years were the average age in CLW, eye trauma and ocular diseases respectively. CLW was the main risk factor in 554 patients (31% Ciprofloxacin was the frequently used topical medication in 692 (88.9%) of the total 778 patients with bacterial keratitis. Only 2% of all bacterial isolates were resistant to ciprofloxacin and no Gram-negative isolates were resistant to gentamicin.

The profile of Gram-positive organisms showed no difference between CLWs and non-CLWs (Chi-square=12.6, p=0.125), however the distribution of Gram-negative bacteria was significantly dependent on CLW (Chi-square=27.7, p<0.0001).

Visual acuity changes

The presenting visual acuity ranged from 6/4 to hand movement. 

Attendance and follow-up

Fifty-eight patients (3.2%) attended once (95%CI 2.5-4.2) while the majority of patients (1,728, 96.8%) repeatedly sought medical help; 1,633 patients (91.4%) completed the follow-up till ulcer resolution (95%CI 90-94) and 95 patients (5.3%) did not complete the follow-up (95%CI 4-7).

Old age, females, presence of more than one predisposing factor, bad presenting visual acuity, large and centrally located ulcers and having P. aeruginosa or Acanthamoeba keratitis were significantly more likely to prolong the duration of follow-up (p<0.001). The lower the value of the hazard ratio the more likely the patient to be old, female or having a severe form of keratitis.

DISCUSSION

The current study included 1,786 patients with infectious corneal ulcers who attended the eye casualty department at Queen Alexandra Hospital, Portsmouth, one of the busiest hospitals in south England. This large population is likely to reflect the exact incidence of infectious corneal ulcers.

The annual number of patients with infectious corneal ulcers averaged 255 cases, representing 3.3% of the total ophthalmic attendees. In New Zealand 7 infectious keratitis accounted for 2% of total attendees. In the Hong Kong study, [START_REF] Lam | Incidence and risk factors for microbial keratitis in Hong Kong: comparison with Europe and North America[END_REF] 223 patients were recruited in 17 months and in France 6 291 patients were examined in 20 months.

The relatively high rate of infectious keratitis reported in our series could be due to the long period of our study. Furthermore, unlike the French study [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] that involved only patients with pure bacterial keratitis, our study included all types of infectious ulcers.

The average age of patients was 45 years, exactly the same age reported in the New Zealand study, [START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF] but was higher than age averages; 39, 40.7 and 44.3 years reported in France, [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] Taiwan 8 and Switzerland 5 respectively. The average age varied according to risk factor type. CL-related keratitis occurred in young patients at average age 35 years compared with 48 and 52 years in patients with corneal trauma and ocular disease respectively. Different studies reported comparable young mean of age in CLrelated keratitis. [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF][START_REF] Neumaier-Ammerer | Corneal infiltrates and ulcers. A retrospective study of 239 eyes[END_REF][START_REF] Mcnally | Risk factors for corneal infiltrative events with 30-night continuous wear of silicone hydrogel lenses[END_REF] The average age also varied significantly according to infection type. In bacterial and viral keratitis, the average age was 47 years compared with 32 years for Acanthamoeba keratitis. This low average age could be due to the tendency of Acanthamoeba to occur in CLW, who tended to be young. Our results showed that 81.8% of Acanthamoeba patients were CLW.

Female preponderance in our study may be because the majority of CLW were females. Females accounted for 63.7% and 50.4% of CLW and non-CLW respectively. McNally et al. [START_REF] Mcnally | Risk factors for corneal infiltrative events with 30-night continuous wear of silicone hydrogel lenses[END_REF] reported that 70% of lens-related infiltrative events occurred in women.

Our results showed seasonal variation in infectious keratitis in patients among whom CLW was the main risk factor. Despite the fact that there is no clear, obvious or direct correlation has been found between CLW and seasonal variation in the literature, it has been suggested that lens wear has an at least additive effect that increases the possibility of infectious keratitis. [START_REF] Reddy | Relationship of contact lenses, pregnancy, and herpes simplex virus[END_REF] At least one predisposing factor was detected in 80.9% of patients. This is lower than the results of other keratitis studies; 88%, 7 90.6% 6 and 97% 12 respectively. Lens wear, associated ocular disease and corneal trauma were the main risk factors that matched the findings of other studies. [START_REF] Schaefer | Bacterial keratitis: a prospective clinical and microbiological study[END_REF][START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF][START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF][START_REF] Gudmundsson | Factors influencing predilection and outcome in bacterial keratitis[END_REF][START_REF] Miedziak | Risk factors in microbial keratitis leading to penetrating keratoplasty[END_REF][START_REF] Morlet | Risk factors for treatment outcome of suspected microbial keratitis[END_REF] CLW accounted for 31% of our patients. However, CLW can account for up to 56% 9 compared with 0.6% in places where CLW was unpopular. [START_REF] Sharma | Trends in contact lens-associated microbial keratitis in Southern India[END_REF] A declining trend in the rate of lens-related keratitis was noticed since the late 90s following the introduction of fluoroquinolones. [START_REF] Prajna | Bacteriologic and clinical efficacy of ofloxacin 0.3% versus ciprofloxacin 0.3% ophthalmic solutions in the treatment of patients with culture-positive bacterial keratitis[END_REF] The relatively low rate of lens-related keratitis in our study could be because only patients with true ulceration were included, but not cases with stromal infiltrations covered with intact epithelium, which frequently associate the CLW and resolve upon CLW discontinuation. The inclusion of frank ulcers avoided giving false overestimation of the actual figures of lens-related keratitis. [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] Soft lenses were used by 96.3% of patients compared with the reported 92.5%, [START_REF] Verhelst | Contact lens-related corneal ulcers requiring hospitalization: a 7-year retrospective study in Belgium[END_REF] 89.4% 6 and 53%. [START_REF] Neumaier-Ammerer | Corneal infiltrates and ulcers. A retrospective study of 239 eyes[END_REF] Hard and rigid gas-permeable lenses were used by 3.6% of patients compared with the reported 10.6% 6 and 28.4% [START_REF] Inoue | Contact lens-induced infectious keratitis in Japan[END_REF] It is agreed among different authors that ocular surface diseases predispose to infectious keratitis. [START_REF] Lam | Incidence and risk factors for microbial keratitis in Hong Kong: comparison with Europe and North America[END_REF][START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] History of ocular diseases accounted for 23.7% of the total population that was comparable to the reported 21%. [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] Gram-positive organisms accounted for 71.1% of the proved bacterial growth. The predominance of Gram-positive bacteria in our study is comparable with other results. [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF][START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF][START_REF] Reddy | Relationship of contact lenses, pregnancy, and herpes simplex virus[END_REF][START_REF] Tuft | In vitro antibiotic resistance in bacterial keratitis in London[END_REF][START_REF] Toshida | Trends in microbial keratitis in Japan[END_REF] Gram-negative bacteria accounted for 28.9% of the total positive isolates, higher than the 17% reported in France 6 and 18.2% in Japan 20 but less than the 40% reported in the USA. 12 P. aeruginosa was the main Gram-negative bacterium isolated from 12% of all isolates. This predominance of P. aeruginosa was comparable to 14% 12 and 21.1% 21 reported in other keratitis studies.

Our results showed that Gram-positive bacteria were the main bacteria isolated from 61.9% of CLWs. The predominance of Gram-positive bacteria accounted for 67% [START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF] and 82.9% [START_REF] Inoue | Contact lens-induced infectious keratitis in Japan[END_REF] of CL-related keratitis. However, these results are at variance with the results of other investigators [START_REF] Lam | Incidence and risk factors for microbial keratitis in Hong Kong: comparison with Europe and North America[END_REF][START_REF] Neumaier-Ammerer | Corneal infiltrates and ulcers. A retrospective study of 239 eyes[END_REF] that showed predominance of Gram-negative bacteria in CLW that could account for up to 70%. [START_REF] Verhelst | Contact lens-related corneal ulcers requiring hospitalization: a 7-year retrospective study in Belgium[END_REF] Our results showed that S. epidermids was the main isolated bacteria from patients with infectious keratitis. The S. epidermidis is the most frequently isolated bacterium from ocular flora. [START_REF] Pfaller | Laboratory, clinical, and epidemiological aspects of coagulase-negative staphylococci[END_REF] The predominance of coagulase negative staphylococci isolated from keratitis patients has been reported. [START_REF] Schaefer | Bacterial keratitis: a prospective clinical and microbiological study[END_REF][START_REF] Bourcier | Bacterial keratitis: predisposing factors, clinical and microbiological review of 300 cases[END_REF][START_REF] Miedziak | Risk factors in microbial keratitis leading to penetrating keratoplasty[END_REF] In addition, S. epidermidis strains from endophthalmitis, corneal ulcers and conjunctivitis represented 34.1%, 33.9% and 46% of the reported oxacilin resistance respectively. [START_REF] Juárez-Verdayes | Isolation, vancomycin resistance and biofilm production of Staphylococcus epidermidis from patients with conjunctivitis, corneal ulcers, and endophthalmitis[END_REF] Genetic differences between pathogenic strains of S. epidermidis isolated from keratitis and endophthalmitis and those constituting the normal commensal conjunctival flora have been reported [START_REF] Frebourg | PCR-based assay for discrimination between invasive and contaminating Staphylococcus epidermidis strains[END_REF] with the suggestion that commensal strains can evolve into pathogenic ones. [START_REF] Melles | Natural population dynamics and expansion of pathogenic clones of Staphylococcus aureus[END_REF] Anterior uveitis was a common feature in 48.4% of patients and 16% of them had hypopion either at presentation or during the course of the infection. Wong et al. [START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF] reported anterior uveitis in 59% of cases with 20% exhibited a hypopyon at presentation.

Acanthamoeba keratitis was diagnosed in 1.6% of lens-related infectious keratitis.

The spectrum of lens related Acanthamoeba keratitis ranged from 0.49% 21 to 4.7%. [START_REF] Butler | Six-year review of Acanthamoeba keratitis in New South Wales, Australia: 1997-2002[END_REF] Acanthamoeba and P. aeruginosa infections were associated with severe keratitis particularly in CLWs that eventually led to poor visual outcome. In our series 1.9% of patients had poor visual outcome compared with 5% 6 and 5.8% 5 reported in other studies.

As expected, centrally located and large sized-corneal ulcers were associated with high rate of poor presenting visual acuity, poor vision outcome that matched the findings of others. [START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF][START_REF] Miedziak | Risk factors in microbial keratitis leading to penetrating keratoplasty[END_REF] Large and central ulcers are commonly complicated with endophthalmitis 34 and needed surgical treatment with penetrating keratoplasty. [START_REF] Miedziak | Risk factors in microbial keratitis leading to penetrating keratoplasty[END_REF] The mean time of follow-up period, which reflects the duration of corneal ulcer resolution, was 11.5 days. Suchecki et al. [START_REF] Suchecki | Peripheral corneal infiltrates associated with contact lens wear[END_REF] reported that 1.74 weeks (12.2 days) was the mean time needed to complete resolution for all corneal infiltrates. Two weeks [START_REF] Morlet | Risk factors for treatment outcome of suspected microbial keratitis[END_REF] and 14.7 days [START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF] were the reported average time needed for complete healing of corneal ulcers. Unsurprisingly, the follow-up time of patients was significantly prolonged in elderly, multiple risk factors, compromised corneas, poor presenting visual acuity, resistant infections, large-sized and centrally located ulcers. [START_REF] Wong | Severe infective keratitis leading to hospital admission in New Zealand[END_REF] 

Table ( 1): General characteristics of 1786 patients with infectious keratitis Variable Particulars No. of patients %

 ( 

	Age group	11-20	153	8.6
		21-30	322	18
		31-40	365	20.4
		41-50	268	15
		51-60	254	14.2
		61-70	192	10.8
		71-80	143	8
		81-90	73	4.1
		91-97	16	0.9
	Gender	Female	974	54.5
		Male	812	45.5
	Annual distribution	1997	208	11.6
		1998	257	14.4
		1999	264	14.8
		2000	236	13.2
		2001	268	15
		2002	272	15.2
		2003	281	15.7
	Seasonal variation	January	167	9.3
		February	122	6.8
		March	128	7.2
		April	128	7.2
		May	157	8.8
		June	166	9.3
		July	176	9.9
		August	170	9.5
		September	148	8.3
		October	141	7.9
		November	129	7.2
		December	154	8.6

Table ( 2): Predisposing factors in 1786 patients with infectious keratitis

 ( Soft contact lenses (CL) were used by 534 patients (96.4%) while rigid gas permeable and hard (CL) were used by 13 (2.3%) and 7 (1.3%) patients respectively.The wearing modality of 51 soft lens wearers (9.6%) was not documented. Other risk factors including; ocular diseases (424, 23.7%), ocular trauma (115, 6.4%), regular use of medications (87, 4.9%) and systemic diseases (84, 4.7%) are presented in Table(2).

	Clinical characteristics			
	Infectious corneal ulcers involved the left, right and both eyes simultaneously in 855
	(47.9%), 799 (44.7%) and 132 (7.4%) patients respectively. The majority of ulcers
	were single (1,591, 89%) and small (1,645, 92.1%). Medium and large-sized ulcers
	occurred in 100 (5.6%) and 41 (2.3%) patients respectively. There was a
	predominance of midperipheral localisations (37.7%) followed by marginal (24.3%),
	central (23.6%) and paracentral (14.3%) zones. Ulcer location varied significantly
	Predisposing between (CLW) and non-(CLW) (Chi-square=38.2, p<0.0001). One or more of ocular Particulars No. (%) Total (%) (95% CI) factor inflammatory signs and complications occurred in 287 patients (16.1%) including;
	Contact lens wear anterior uveitis 139 (48.4%), hypopion 46 (16%), corneal neovascularisation 36 Soft 534 (29.9) 554 (31) (29 -33) Rigid gas permeable 13 (0.7)
	Hard Previous keratitis (12.5%), corneal scar 35 (12.2%), corneal abscess 18 (6.3%), endophthalmitis 9 7 (0.4) Ocular diseases 173 (9.7) 424 (23.7) (22 -26)
	Blepharitis (3.1%), severe corneal thinning or perforation 8 (2.8%) and sclerokeratitis 5 (1.7%). 41 (2.3)
		Dacryocystitis	40 (2.3)		
		Dry eye	27 (1.5)		
		Chronic conjunctivitis	26 (1.5)		
		Chronic marginal keratitis	25 (1.4)		
		Exposure keratitis	15 (0.8)		
		Lid margin position disorders	13 (0.7)		
		Recurrent erosion syndrome	11 (0.6)		
		Allergic conjunctivitis	11 (0.6)		
		Previous ocular surgery	10 (0.6)		
		Glaucoma	9 (0.5)		
		Orbital cellulitis	6 (0.3)		
		Scleritis	5 (0.3)		
		Endophthalmitis	4 (0.2)		
		Lid cancer	3 (0.2)		
		Ocular radiation	3 (0.2)		
		Corneal melt	2 (0.1)		
	Corneal trauma	Mechanical trauma	69 (3.9)	115 (6.4)	(5-8)
		Corneal foreign body	26 (1.5)		
		Chemical burn	9 (0.5)		
		Thermal burns	6 (0.3)		
		Phototoxicity (Ultraviolet rays)	5 (0.3)		
	Medications	Topical steroids	42 (2.4)	87 (4.9)	(4 -6)
		Topical antibiotics	33 (1.8)		
		Topical anaesthetics	7 (0.4)		
		Immunosuppressants	5 (0.3)		
	Systemic illness	Rheumatoid arthritis	20 (1.1)	84 (4.7)	(4 -6)
		Flu	13 (0.7)		
		Diabetes mellitus	10 (0.6)		
		Malignancy	10 (0.6)		
		Systemic lupus	9 (0.5)		
		Eczema	8 (0.5)		
		Organ failure	6 (0.3)		
		Asthma	5 (0.3)		
		GIT inflammatory diseases	3 (0.2)		
	Mixed factors			181 (10.1)	(9 -12)
	Unknown cause			341 (19.1)	(17 -21)

). The majority (353, 63.7%) of CLWs were females.

Microbiological characteristics

In 532 patients (29.7%) corneal ulcers were diagnosed and treated according to the presenting clinical features, 442 (83.1%) of them were treated with antiviral medications while the remaining 90 (16.9%) ulcers were treated with topical antibiotics. Corneal scrapes from 1,254 patients grew positive cultures in 800 patients (63.8%) as shown in Table

(

3).

Table ( 3): Microbial growth pattern in 1254 cultures Variable Particulars No. (%)

 ( Pure bacterial growth was detected in 683 (54.5%) cultures with the predominance of single bacterial species (522, 41.6%). The majority of the isolated bacterial organisms were Gram-positive (696, 71.1%) with a predominance of Staphylococcus epidermidis (310, 31.7%). Gram-negative bacterial isolates accounted for 283 (28.9%) of the total 979 bacterial isolates with the predominance of P. aeruginosa

	(117, 12%) as presented in Table (4).	
	Pure bacterial growth	Single species	522 (41.6)
		Two species	130 (10.4)
		≥Three species	31 (2.5)
	Mixed microbial growth	Bacteria and viruses	64 (5.1)
		Bacteria and Chlamydia	12 (1.0)
		Bacteria and Acanthamoeba	11 (0.9)
		Bacteria and fungus	8 (0.6)
	Pure viral growth		22 (1.8)
	Positive cultures		800 (63.8)
	Negative cultures		454 (36.2)
	Total		1254 (100)

Table ( 4): Distribution of 979 bacterial isolates in 800 positive cultures

 ( 

	Isolated organisms	Single species	Mixed bacteria with other	Mixed microbes with other	Total (%)
	Gram positive organisms				
	Staphylococcus epidermidis	171	97	42	310 (31.7)
	Staphylococcus aureus	71	22	20	113 (11.5)
	viridans streptococcus	31	40	2	73 (7.5)
	Diphtheroids	20	38	11	69 (7)
	Streptococcus pneumoniae	31	14	1	46 (4.7)
	Methicillin resistant S. aureus	9	10	5	24 (2.5)
	Haemolytic Streptococci	7	10	4	21 (2.1)
	Bacillus species	12	6	1	19 (1.9)
	Enterococcus species	2	10	---	12 (1.2)
	Propionibacterium acnes	---	4	---	4 (0.4)
	Micrococcus species	3	---	---	3 (0.3)
	Streptococcus mitis	1	---	---	1 (0.1)
	Lactococcus lactis	---	1	---	1 (0.1)
	Subtotal	358	252	86	696 (71.1)
	Gram negative organisms				
	Pseudomonas aeruginosa	63	47	7	117 (12)
	Coliforms	59	37	8	104 (10.6)
	Proteus species	10	7	1	18 (1.8)
	Haemophilus influenzae	12	2	2	16 (1.6)
	Moraxella catarrhalis	11	2	1	14 (1.4)
	Neisseria species	4	3	1	8 (0.8)
	Serratia marcescens	4	---	---	4 (0.4)
	Acinetobacter Iwoffii	1	1	---	2 (0.2)
	Subtotal	164	99	20	283 (28.9)
	Total	522	351	106	979 (100)
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