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Abstract: The purpose was to define the peculiarities of the course and consequences of bacterial keratitis in patients with type
1 diabetes mellitus (DM1) depending on the stage of its severity. Methods. 34 DM1 patients (34 eyes) with bacterial keratitis
whose initial bacteriological examination revealed pathogen sensitivity to the antibiotic ofloxacin participated in this study. All
patients were treated topically with ofloxacin, antiseptics, repairing agents, antioxidants, mydriatics, artificial tears and
systemically with anti-inflammatory agents. Patients were divided into two groups according to the severity of bacterial keratitis
at the first visit. Research methods were as follows: visual acuity, tonometry, slit-lamp biomicroscopy of anterior and posterior
eye segments, fluorescein dye test, non-contact corneal esthesiometry, anterior eye OCT and bacteriological studies. Results.
Compared to the stage I, DM1 patients with stage II severity bacterial keratitis showed higher degree of pericorneal injection,
larger and deeper corneal ulcer defect, deeper corneal infiltration and edema, higher mean corneal sensitivity threshold at all time
point of the study, p<0.05. DM1 patients with stage II severity bacterial keratitis were more prone for longer duration of the
disease and worse consequences. Therefore, on day 24 in 33.3% diabetic patients with stage II severity bacterial keratitis corneal
ulcer was not found to be healed. Conclusions. Course and consequences of bacterial keratitis in type 1 diabetes mellitus patients
depend on the stage of severity of bacterial keratitis.
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person-years) [6].

Badawi et al. suggested that DM is the predominant
systemic predisposing factor for infective keratitis. They
conducted a study in Mansoura Ophthalmic Center, Egypt
which lasted from Mar. 2013 to Feb. 2015. The study has
shown that the prevalence of DM is 15.1% out of 245 patients
with infective keratitis [7].

Inoue et al. reported that DM patients are more prone to
Moraxella keratitis. They found that 23.8% patients from 30
cases of corneal ulcer due to Moraxella infection had DM [8].

Wang et al. found the high incidences of bacterial keratitis
in DM patients and long recovery period in that group. The
study was conducted in Chine and included 230 diabetic and
168 nondiabetic patients with infectious keratopathy [9].

But there is few information about the course and
consequences of bacterial keratitis in DM patients.

The purpose was to define the peculiarities of the course
and consequences of bacterial keratitis in patients with type 1
diabetes mellitus (DM 1) depending on the stage of its severity.

1. Introduction

Despite recent advances in the management of diabetes
mellitus (DM) and infectious diseases, DM patients remain at
increased risk of infection. A lot of factors, including
abnormal inflammatory reaction and attenuated immune
responsiveness as well as diabetic tissue damage, may play a
key role in peculiarities of healing process in DM patients and
cause chronical wounds [1-5].

It is known that DM is a systemic risk factor for keratitis
[6-19]. There were several studies which reported the high
occurrence of DM in patients with keratitis.

Chang et al. reported that DM patients are 1.35 times more
likely to develop recurrent corneal erosion than the total
sample cohort. The study was done in Taiwan, lasted for 10
years and included 239 854 DM patients. It was retrospective,
nationwide, matched cohort study. An incidence rate of
recurrent corneal erosion in DM patients (5.87/10 000
person-years) was higher than that in the controls (4.23/10 000
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2. Methods

34 DM1 patients (34 eyes) with bacterial keratitis who were
referred the Kharkiv Regional Clinical Hospital and whose
initial bacteriological examination (taken before treatment)
revealed pathogen sensitivity to the antibiotic ofloxacin
participated in this study. Bacterial keratitis was
bacteriologically confirmed. The exclusion criteria were as
follows: glaucoma, previous eye surgeries, moderate and
severe refractive errors,.

This study was performed in line with the principles of the
Declaration of Helsinki. Approval was granted by the Ethics
Committee of the Kharkiv National Medical University
(5.12.2018/Ne 11). Informed consent was obtained from all
individual participants included in the study. The participant
has consented to the submission of the case report to the
journal.

All patients were treated topically with ofloxacin (until
corneal smears and scrapings were bacteriologically negative),
antiseptics, repairing agents, antioxidants, mydriatics,
artificial tears (0.15-0.4% hyaluronic acid) and systemically
with anti-inflammatory agents.

Patients were divided into two groups according to the
severity of bacterial keratitis at the first visit. We developed a
scheme for determination of the severity of bacterial keratitis
which includes 8 signs. Depending on the severity, each of
sign was evaluated in points (0, 1, 2, 3) with the following
calculation of the sum of points: localization of keratitis (1:
peripheral; 2: paracentral; 3: central), inflammatory reaction
in the anterior chamber of the eye (1: mild, 5-10 cells in the
field of view; 2: moderate, 10-50 cells in the field of view, flair,
precipitates; 3: marked,> 50 cells in the field of view, fibrin
deposits, hypopion), pericorneal injection (1: mild; 2:
moderate; 3: marked); corneal ulcer defect size (1: <2 mm,; 2:
2-5 mm; 3: >5 mm); OCT-measured corneal ulcer defect depth
(1: < 1/3 of the corneal thickness; 2: 1/3-2/3 of the corneal
thickness; 3: >2/3 of the corneal thickness); edema of the
corneal tissue surrounding the ulcer (1: epithelial; 2: stromal,
3. diffuse); corneal infiltration (1: epithelial; 2: stromal; 3:
diffuse); and reduction in corneal sensitivity (1: mild, 80-130
mL/min; 2: moderate, 130-150 mL/min; 3: marked, >150
mL/min). The maximum sum of points, according to our
scheme, was 24. Stage I severity bacterial keratitis was
determined with a total score of < 14 points, stage II - 15-21
points, stage III - > 22 points or in case of loss of the eye
threatening conditions (descemetocele, corneal perforation,
endophthalmitis, panophthalmitis).

The first group was formed by 15 DM1 patients with stage I
severity bacterial keratitis, the second group - by 19 DMI
patients with stage II severity bacterial keratitis. Patients with
stage III severity bacterial keratitis required therapeutic
keratoplasty. The Kharkiv Regional Clinical Hospital is not
specialized in keratoplasty so we did not include DM patients
with stage III severity bacterial keratitis in our study.

In the first group, patient age varied from 18 to 48 years
(mean, 27.848.0 years), male:female ratio was 8:7. Diabetic
polyneuropathy (DPN) was diagnosed in all patients of the
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first group: 6 (40%) of the 15 patients had asymptomatic DPN,
3 (20%) had symptomatic DPN, and 6 (40%) had disabling
DPN [20, 21]. Moreover, 4 (26.7%) of the 15 patients of the
first group had adequately controlled DM1 (hemoglobin Alc
(HbAlc) level of <7.1%), 4 (26.7%) had inadequately
controlled DM1 (HbAlc level of 7.1-7.5%), and 7 (46.6%)
had out-of-control DM1 (HbAlc >7.5%). In addition, 2
(13.3%) of the 15 patients of the first group had a DM1
duration of less than 5 years, 7 (46.7%) - of 5 to 10 years, and
6 (40%) - of more than 10 years.

In the second group, patient age varied from 18 to 48 years
(mean, 32.1+8.9 years), male:female ratio was 10:9. DPN was
diagnosed in all patients of the second group: 10 (52.6%) of
the 19 patients had symptomatic DPN, and 9 (47.4%) had
disabling DPN. Moreover, 6 (31.6%) of the 19 patients of the
second group had inadequately controlled DMI1, and 13
(68.4%) had out-of-control DM1. In addition, 8 (42.1%) of the
19 patients of the second group had a DM1 duration of 5 to 10
years, and 11 (57.9%) - of more than 10 years.

All examinations were made on day | (before administering
the treatment), day 3, day 7, day 10, day 14, day 17, day 21
and day 24. After 14 days, some patients (10 patients) from the
second group changed the treatment that is why their results
were not taking into account for day 17, day 21, day 24.

Research methods were as follows: visual acuity, tonometry,
slit-lamp biomicroscopy of anterior and posterior eye
segments, fluorescein dye test, non-contact corneal
esthesiometry, anterior eye OCT (TOPCON 3D OCT-2000)
and bacteriological studies.

Non-contact corneal esthesiometry was performed with the
help of the device we have made for this purpose [22]. Corneal
sensation was assessed at nine specified examination points
(superior, superior temporal, superior nasal, central, temporal,
nasal, inferior temporal, inferior nasal, and inferior points),
and average corneal sensitivity threshold was calculated. We
used the following parameters for the novel non-contact air-jet
corneal esthesiometer: diameter of air jet output orifice, 0.5
mm; distance to the corneal surface, 4 mm; pulse duration, 1 s;
and air jet temperature, 20 °C. Initially was used the minimum
air jet force. Then, the air jet force was gradually increased
until the patient felt a sensation of breeze.

Statistics

We used Excel 2010 to develop the primary data base, and
Stata 12 software (Stata Corp., College Station, TX) for
statistical analyses. To compare the scores for localization of
keratitis, inflammatory reaction in the anterior chamber of the
eye, pericorneal injection, corneal ulcer defect size and depth,
edema of the corneal tissue surrounding the ulcer, corneal
infiltration, and reduction in corneal sensitivity for the first
and second groups the Mann-Whitney rank test was used. For
corneal sensitivity threshold mean, standard deviation (SD)
values, and ranges were calculated. p < 0.05 was considered
statistically significant.

3. Results

Repeated bacteriological examination (taken 1 week after
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initiation of treatment) of corneal scrapings and smears
confirmed the absence of microorganisms in all participants of
the study.

In the first group, 20% of eyes (3 eyes) had central
localization of the bacterial keratitis, 53.3% of eyes (8 eyes) —
paracentral one, in 26.7% of eyes (4 eyes) — peripheral one.
Localization of bacterial keratitis of the second group was
central in 26.3% of eyes (5 eyes), paracentral — in 63.2% of
eyes (12 eyes), peripheral — in 10.5% of eyes (2 eyes), was not
statistically changed from the parameters of the first group

(p>0.05).

At the first visit, patients of the second group showed higher
degree of inflammatory reaction in the anterior chamber of the
eye in comparison with the first group, p<0.05 (table 1). The
degree of inflammatory reaction in the anterior chamber of the
eye in the first group was found marked, moderate and mild in
0%, 20% and 73.3% patients, respectively, versus 31.6%, 47.4%
and 21% patients of the second group, respectively. In 6.7%
patient of the first group inflammatory reaction in the anterior
chamber of the eye was not found.

Table 1. Inflammatory reaction in the anterior chamber of the eye score in diabetic patients according to the degree of severity of bacterial keratitis at the first

VISit.

Number (percentage) of patients with particular scores

Group - - - -

0 points 1 point 2 points 3 points
First, n=15 1(6.7%)* 11 (73.3%) 3 (20%) 0
Second, n=19 0 4 (21%) 9 (47.4%) 6 (31.6%)

Note: *, significant difference between the groups p<0.05

Compared to the first group, patients of the second group
showed higher degree of pericorneal injection at all time point
of the study, p<0.05 (table 2). Conjunctival color appeared to

normalize in all patients of the first group on day 21, while
mild pericorneal injection was still present in 33.3% of the
second group on day 24.

Table 2. Pericorneal injection scores in diabetic patients according to the degree of severity of bacterial keratitis at different time point of the study.

Day/score

Group

Number (percentage) of patients with particular scores

0 points 1 point 2 points 3 points
1* day First, n=15 0 4 (26,7%)* 6 (40%) 5(33,3%)*
Second, n=19 0 0 8 (42,1%) 11 (57,9%)
39 day First, n=15 1 (6,7%) 4 (26,7%)* 7 (46,7%) 3 (20%)*
Second, n=19 0 1 (5,3%) 11 (57,9%) 7 (36,8%)
7" day First, n=15 1 (6,7%) 10 (66,7%)* 4 (26,7%)* 0
Second, n=19 0 9 (47,4%) 10 (52,6%) 0
10" day First, n=15 5(33,3%)* 9 (60%) 1(6,7%)* 0
Second, n=19 0 12 (63,2%) 7 (36,8%) 0
14" day First, n=15 9 (60%)* 6 (40%)* 0* 0
Second, n=19 0 15 (78,9%) 4 (21,1%) 0
17" day First, n=15 12 (80%)* 3 (20%)* 0 0
Second, n=9 2 (22,2%) 6 (66,7%) 1 (11,1%) 0
21% day First, n=15 15 (100%)* 0* 0 0
Second, n=9 3(33,3%) 6 (66,7%) 0 0
24" day First, n=15 15 (100%)* 0* 0 0
Second, n=9 6 (66,7%) 3 (33,3%) 0 0

Note: *, significant difference between the groups for a particular time point p<0.05

At all time point of the study, patients of the second group
showed larger and deeper corneal ulcer defect in comparison
with the first group, p<0.05 (table 3, table 4). In all patients of
the first group, the corneal wound was fully epithelialized on
day 17. While in 33.3% patients of the second group an ulcer

defect was still present on day 24; the defect size was less 2
mm and as deep as less than 1/3 of the corneal thickness in
11.1% patients, the defect size was less 2-5 mm and as deep as
1/3-2/3 of the corneal thickness in 22.2% patients).

Table 3. Scores for corneal ulcer defect size in diabetic patients according to the degree of severity of bacterial keratitis at different time point of the study.

Number (percentage) of patients with particular scores

Day/score Group - - - -
0 points 1 point 2 points 3 points

1* day First, n=15 0 10 (66,7%)* 5(33,3%) 0*

Second, n=19 0 0 8 (42,1%) 11 (57,9%)
34 day First, n=15 0 10 (66,7%)* 5(33,3%) 0*

Second, n=19 0 0 9 (47,3%) 10 (52,6%)
7" day First, n=15 2 (13,3%)* 10 (66,7%)* 3 (20%)* 0*

Second, n=19 0 0 11 (57,9%) 8 (42,1%)
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Number (percentage) of patients with particular scores

Day/score Group - - " -
0 points 1 point 2 points 3 points
10" d First, n=15 8 (53,3%)* 6 (40%)* 1(6,7%)* 0*
a
e/ Second, n=19 0 1 (5,3%) 11 (57,9%) 7 (36,8%)
14" day First, n=15 14 (93,3%)* 1 (6,7%) 0* 0*
Second, n=19 0 3 (15,8%) 10 (52,6%) 6 (31,6%)
o First, n=15 15 (100%)* 0* 0* 0
17" day
Second, n=9 0 2 (22,2%) 6 (66,7%) 1 (11,1%)
« First, n=15 15 (100%)* 0* 0* 0
21% day
Second, n=9 2 (22,2%) 3(33,3%) 4 (44,4%) 0
24 da First, n=15 15 (100%)* 0 0* 0
4 Second, n=9 6 (66,7%) 1 (11,1%) 2 (22,2%) 0

Note: *, significant difference between the groups for a particular time point p<0.05

Table 4. Scores for corneal ulcer defect depth in diabetic patients according to the degree of severity of bacterial keratitis at different time point of the study.

Number (percentage) of patients with particular scores

Day/score Group

0 points 1 point 2 points

1* day First, n=15 0 11 (73,3%)* 4 (26,7%)*

Second, n=19 0 9 (47,4%) 10 (52,6%)
3 day First, n=15 0 11 (73,3%)* 4 (26,7%)*

Second, n=19 0 9 (47,4%) 10 (52,6%)
7" day First, n=15 2 (13,3%)* 9 (60%)* 4 (26,7%)*

Second, n=19 0 9 (47,4%) 10 (52,6%)
10" day First, n=15 8 (53,3%)* 6 (40%) 1(6,7%)*

Second, n=19 0 10 (52,6%) 9 (47,4%)
14" day First, n=15 14 (93,3%)* 1(6,7%)* 0*

Second, n=19 0 11 (57,9%) 8 (42,1%)
17" day First, n=15 15 (100%)* 0* 0*

Second, n=9 0 6 (66,7%) 3(33,3%)
21 day First, n=15 15 (100%)* 0* 0*

Second, n=9 2 (22,2%) 4 (44,4%) 3(33,3%)
24" day First, n=15 15 (100%)* 0 0*

Second, n=9 6 (66,7%) 1(11,1%) 2 (22,2%)

Note: *, significant difference between the groups for a particular time point p<0.05

Compared to the first group, patients of the second group  patients of the first group on day 14, and in the second group,
showed deeper corneal infiltration at all time point of the study, on day 21.
p<0.05 (table 5). Corneal infiltration was resolved in all

Table 5. Scores for corneal infiltration in diabetic patients according to the degree of severity of bacterial keratitis at different time point of the study.

Number (percentage) of patients with particular scores

Day/score Group

0 points 1 point 2 points
1 day Sson g 0 T ity
econd, n= ()
3 day First, n=15 1 (6,7%) 12 (80%)* 2 (13,3%)*
Second, n=19 0 5 (26,3%) 14 (73,7%)
™ day First, n=15 8 (53,3%)* 7 (46,7%)* 0*
Second, n=19 0 13 (68.,4%) 6 (31,6%)
10 day First, n=15 13 (86,7%)* 2 (13,3%)* 0*
Second, n=19 2(10,5%) 13 (68.,4%) 4(21,1%)
14 day First, n=15 15 (100%) 0 0
Second, n=19 10 (52,6%)* 9 (47,4%)* 0
17" day First, n=15 15 (100%) 0 0
Second, n=9 7 (77.8%)* 2 (22,2%)* 0
. First, n=15 15 (100%) 0 0
217 day Second, n=9 9 (100%) 0 0

Note: *, significant difference between the groups for a particular time point p<0.05

At all time point of the study patients of the second group ~ Edema of the corneal tissue surrounding the ulcer was
showed deeper edema of the corneal tissue surrounding the  completely resolved in all patients of the first group on day 21,
ulcer in comparison with the first group, p<0.05 (table 6).  and in the second group, on day 24.
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Table 6. Scores for edema of the corneal tissue surrounding the ulcer in diabetic patients according to the degree of severity of bacterial keratitis at different time

point of the study.
i E Nun?ber (percentage) of patient‘s with particular scores : :
0 points 1 point 2 points 3 points
1* day First, n=15 0 7 (46,7%)* 8 (53,3%)* 0*
Second, n=19 0 6 (31,6%) 5(26,3%) 8 (42,1%)
34 day First, n=15 1 (6,7%) 6 (40%) 8 (53,3%)* 0*
Second, n=19 0 6 (31,6%) 6 (31,6%) 7 (36,8%)
7" day First, n=15 2 (13,3%)* 9 (60%)* 4 (26,7%)* 0
Second, n=19 10 (52,6%) 7 (36,8%) 2 (10,5%) 0
10" day First, n=15 8(53,3%) 6 (40%) 1 (6,7%) 0
Second, n=19 10 (52,6%) 8 (42,1%) 1(5,3%) 0
14" day First, n=15 13 (86,7%)* 2 (13,3%)* 0 0
Second, n=19 13 (68,4%) 6 (31,6%) 0 0
17" day First, n=15 14 (93,3%)* 1(6,7%)* 0 0
Second, n=9 7 (77,8%) 2 (22,2%) 0 0
21% day First, n=15 15 (100%) 0 0 0
Second, n=9 8 (88,9%) 1 (11,1%) 0 0
o First, n=15 15 (100%) 0 0 0
24" day Second, n=9 9 (100%) 0 0 0

Note: *, significant difference between the groups for a particular time point p<0.05

Compared to the first group, patients of the second group
showed higher mean corneal sensitivity threshold at all time
point of the study, p<0.05 (table 7). At visit 1, severely,
moderately and mildly decreased corneal sensitivity was
found in 33.3%, 46.7% and 20% patients of the first group,
respectively, while severely decreased corneal sensitivity was

noted in all patients of the second group. On day 24 of the
study, all patients of the first group showed mildly decreased
corneal sensitivity, while 22.2% and 77.8% of the second
group, moderately and mildly decreased corneal sensitivity,
respectively.

Table 7. Scores for corneal sensitivity threshold in diabetic patients according to the degree of severity of bacterial keratitis at different time point of the study.

Number (percentage) of patients with particular scores

Day/score Group

0 points 1 point 2 points 3 points
1 da First, =15 0 3 (20%)* 7 (46,7%)* 5 (33,3%)*
Y Second, n=19 0 0 0 19 (100%)
. First, n=15 0 9 (60%)* 3 (20%)* 3 (20%)*
y Second, n=19 0 0 1 (5,3%) 18 (94,7%)
N First, =15 0 9 (60%)* 5 (33,3%)* 1 (6,7%)*
ey Second, =19 0 0 2 (10,5%) 17 (89,5%)
10 day First, n=15 0 9 (60%)* 6 (40%)* 0*
Second, n=19 0 2(10,5%) 3 (15,8%) 14 (73,7%)
14 day First, n=15 0 14 (93,3%)* 1 (6,7%)* 0*
Second, n=19 0 2 (10,5%) 8 (42,1%) 9 (47,4%)
170 e First, n=15 0 15 (100%)* 0* 0*
Second, n=9 0 2 (22,2%) 5 (55,6%) 2 (22,2%)
= First, n=15 5 ()
21 da i 1 0 15 (100%)* 0* 0*
Y Second, n=9 0 3(33.3%) 4 (44,4%) 2(22,2%)
24" da First, n=15 0 15 (100%)* 0% 0
Y Second, n=9 0 7 (77,8%) 2 (22,2%) 0

Note: *, significant difference between the groups for a particular time point p<0.05

The consequences of bacterial keratitis in the second group
were found to be worse in comparison to the first group,
p<0.05. Bacterial corneal ulcer resulted in nubecula corneae
and macula corneae in 3 (20%) and 4 (26.7%), respectively,
patients of the first group. While in the second group, on day
24 corneal ulcer was not found to be healed in 3 (33.3%)
patients; 1 (11.1%) showed central corneal defects sized less
than 2 mm and as deep as less than 1/3 of the corneal thickness,
and 2 (22.2%) showed paracentral corneal defects sized 2-5
mm and as 1/3-2/3 of the corneal thickness, and these defects
were accompanied by mild pericorneal injection. This was the

reason why three patients of the second group were
recommended to have surgery, specifically, therapeutic
keratoplasty. Bacterial corneal ulcer resulted in nubecula
corneae and macula corneae in 4 (44.4%) and 2 (22.2%),
respectively, patients of the second group.

4. Discussion

DM increases the risk of keratitis [6-19], especially
bacterial one [8, 9]. However, there is few information about
the peculiarities of the course and consequences of bacterial
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keratitis in DM patients depending on the stage its severity.

Our present study revealed that compared to the stage I
severity bacterial keratitis, diabetic patients with stage II
severity bacterial keratitis are more prone to longer duration of
the disease and worse consequences. Therefore, on day 24 in 3
(33.3%) diabetic patients with stage II severity bacterial
keratitis corneal ulcer was not found to be healed, and that was
the reason why they were recommended to have surgery,
specifically, therapeutic keratoplasty.

Our data agree with the fact that DM patients have
abnormal wound healing and are more prone to chronic
inflammation [1-5]. It was suggested that the janus
kinase/signal transducers and activators of transcription
(JAK/STAT) pathway to be activated in the setting of diabetes.
This pathway is normally activated by interferons,
interleukins and growth factors. Recio and colleagues
demonstrated that systemic administration of a cell permeable
suppressor of cytokine signaling-1 (SOCS1) peptide,
containing the kinase inhibitory region, reduced measures of
inflammation in diabetic apolipoprotein E (ApoE)-deficient
mice [4]. In another study, Gray et al. found that deficiency in
the hydrogen peroxide-generating NADPH oxidase isoform 4
(NOX4) resulted in augmented pro-inflammatory status,
measured as circulating levels of CCL2 and vascular gene
expression of several cytokines in ApoE-deficient diabetic
mice [5].

Our present study revealed that compared to the stage I
severity bacterial keratitis, diabetic patients with stage II
severity bacterial keratitis showed higher mean corneal
sensitivity threshold at all time point of the study, p<0.05.
These may be due to diabetic corneal neuropathy which is a
part of diabetic neuropathy [23] and may influence on the
duration and prognosis of bacterial keratitis in DM1 patients.
Chronic hyperglycaemia leads to a variety of metabolic
changes, such as the accumulation of advanced glycation end
products, increased polyol pathway flux, reactive oxygen
species production, as well as activation of protein kinase C
pathway, causing corneal neuronal degeneration and apoptosis
of neural cells [19, 24]. Decreased corneal sensitivity in
diabetic patients is a sign of corneal diabetic neuropathy [19,
23, 24]. There were made a lot of studies which showed
decreased corneal sensitivity in DM patients [25-31] and
abnormalities of corneal nerve structure [26, 30, 32-35]. But
still that there was no information in the literature concerning
the corneal sensitivity in DM patients with bacterial keratitis.

Management of bacterial keratitis in DM1 patients should
take into account diabetic corneal neuropathy as well.

This study has some limitations because of small sample size.
To our mind, quantitative evaluation of the morphology of
corneal nerves due to recent advancements in corneal nerve
imaging and software allow to define the possible associated
pathogenic mechanisms for corneal ulcer in DM patients better.

5. Conclusions

Course and consequences of bacterial keratitis in type 1
diabetes mellitus patients depend on the stage of severity of

Bacterial Keratitis in Type 1 Diabetic Patients: Course and Consequences

bacterial keratitis. Compared to stage I severity bacterial
keratitis, diabetic patients with stage II severity bacterial
keratitis are more prone to longer duration of the disease and
worse consequences. Diabetic patients with stage II severity
bacterial keratitis showed higher mean corneal sensitivity
threshold at all time point of the study than those with stage I
severity bacterial keratitis.
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