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ABSTRACT

Aim: To compare the predisposing factors, surgical interventions, length of hospital stay (LOHS), and treatment outcomes
of culture-positive (CP) versus culture-negative (CN) severe infectious keratitis (IK) resulting in hospitalization in a tertiary
referral clinic.

Material and Method: We retrospectively reviewed the medical and microbiological records of 287 patients clinically diagnosed
with severe keratitis over a 4-year period.

Results: Of 287 study participants, 141 (49.1%) had positive CP results. The most common ocular risk factor was a previous
ocular surgery (45.6%), and keratoplasty was the first among these ocular surgeries (90.8%). Staphylococcus epidermidis
(22.7%) was the most commonly isolated microorganism followed by fungi (17.7%). The initial and final visual acuities did
not differ significantly between the CP and CN groups. Major and minor surgical interventions did not significantly differ
between the groups (p=0.05). The rates of clear corneal graft in the CP group (p =0.002) were significantly higher than the rates
of graft failure in the CN group (p=0.033). No significant difference was noted in the mean LOHS between groups (p=0.66).
Logistic regression analyses showed that surgery during admission, S. epidermidis infection, and connective tissue diseases
were independent risk factors for a prolonged hospital stay.

Conclusion: The initial and final visual acuities, surgical interventions, and LOHS were similar between the CP and CN

groups. However, graft failure rates were significantly higher in patients with CN keratitis than in those with CP keratitis.
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INTRODUCTION

Infectious keratitis (IK) is one of the most common
causes of corneal blindness in developed and developing
countries (1). Although many studies have reported
innovations in the etiological assessment, management,
and treatment of patients with severe IK, it remains a
leading cause of ocular morbidity (2-10).

Severe IK causes debilitating permanent vision loss,
prolonged hospitalization, social problems, and a
considerable financial burden on healthcare services
(1). Additionally, IK is the main indication for corneal
transplantation, with complications, such as corneal
perforations and deep corneal scarring, thereby causing
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a sustained burden on the limited corneal donor pool.
In this respect, intervention for IK is crucial to prevent
visual morbidity and to support the overall healthcare
system.

Although predisposing factors and clinical findings
are important clues for diagnosing IK and predicting
causative microorganisms, culture is accepted as the gold
standard for definitive pathogen identification. Many
articles have been published on culture-positive (CP) IK,
in which culture isolation is defined as an indispensable
test for choosing a specific drug therapy to determine
antibiotic susceptibility, shorten treatment duration, and
improve prognosis by identifying microbiological factors.
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However, to the best of our knowledge, only a few studies
have compared CP cases with culture-negative (CN) cases
of severe keratitis (11-13). Sharma et al. (11), Bhadange et
al. (12) in India and Duarte et al. (13) in Brazil evaluated
IK based on CP and CN results. As the populations of
these countries have different characteristics, the etiologies
and scenarios of IK are also quite different. Therefore, we
aimed to determine the epidemiological characteristics
of patients with severe IK hospitalized in Turkey and to
compare predisposing factors, surgical interventions,
treatment results, and length of hospital stay (LOHS)
between patients with CP IK and CN IK.

MATERIAL AND METHOD

The study was carried out with the permission of Kartal
Dr. Luth Kirdar City Hospital Clinical Researches
Ethics Committee (Date: 29.03.2021, Decision No:
2021/514/198/19). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Study Design

This study had a retrospective, cross-sectional, and
comparative design.

Patients and Definition of Infection

In this study, we reviewed the electronic medical records
for clinical and microbiological data of 287 patients with
severe IK who were hospitalized between January 2017
and December 2021. The criteria for admission were a
diagnosis of severe keratitis and the need for intensive
topical and systemic antimicrobial therapy, in addition
to surgical treatment if necessary. The diagnosis of severe
IK was based on the combination of lesion size in the
longest meridian and vision loss of best-corrected visual
acuity (BCVA) compared with pre-event acuity or fellow
eye acuity (if acuity data were available) (14). The longest
meridian was defined as central lesions >2 mm, lesions
outside the central 4 mm of the cornea, lesions >4 mm,
or presence of hypopyon. Exclusion criteria were a clinical
diagnosis of herpetic keratitis, neurotrophic keratopathy,
exposure keratopathy, and immune-mediated peripheral
ulcerative keratitis. The clinical history of all the cases was
considered. For all patients, medications were stopped 24
hours before sampling for culture testing. Clinical findings
were followed-up regularly using slit-lamp examination,
anterior segment imaging, and B-scan ultrasonography.

Microbiological Samples and Analysis

Microbiological samples for Gram staining and corneal
scraping were obtained using a sterile surgical blade and
cotton-tipped swab after applying topical anesthesia
(0.5% proparacaine hydrochloride). The samples were
examined for the presence of aerobic, anaerobic, and fungal

microorganisms. Thioglycolate broth (THIO) was used to
isolate the organisms from the corneal culture. The samples
were incubated in THIO at 35°C for 24 h and then plated
onto media (5% sheep blood agar, chocolate agar, Brucella
agar, and Sabouraud dextrose agar [SDA]). For suspected
amoebic corneal cases, the sample was mixed with an
adequate volume of lactophenol-cotton blue stain and
examined using light microscopy. Samples were considered
positive for Acanthamoeba when the cyst walls and nucleus
appeared in an intense blue color and the cytoplasm stained
light blue (15). All plates were cultured in 5-7% carbon
dioxide at 35°C for 72 h for bacteria or SDA for 6 weeks.
The plates were evaluated daily for microorganism growth
and isolate identification, and antimicrobial susceptibility
tests were performed after the growth was detected (VITEK
2; Compact Systems, BioMerieux, France). Culture-positive
keratitis was defined as the presence of clinical features of
microbial keratitis that met at least one of the following
criteria for significant growth: (1) growth of the same
organism on two or more media, (2) confluent growth
at the inoculation site on a solid medium, (3) growth on
one medium consistent with direct microscopic findings
(appropriate staining and morphology with Gram staining),
and (4) growth of the same organism after repeated culture
with corneal scraping material. Culture-negative keratitis
was defined as a patient with clinical characteristics of
microbial keratitis who did not show microbial growth on
either smear or culture (16). Polymicrobial keratitis was
defined as the presence of two or more types of pathogens
in corneal samples of patients (9).

Data Collection and Management

For all study participants, we identified the following
information from the electronic medical records:
demographics, predisposing ocular and coexisting
systemic factors, initial and final BCVA (with visual
acuity data converted from Snellen chart values to the
logarithm of the minimum angle of resolution-logMAR-),
medical and surgical treatments, including both minor
and major surgical interventions, duration of follow-up
(days), treatment outcomes, and LOHS (days). Minor
surgical interventions included amniotic membrane
transplantation, intrastromal voriconazole (50 pg/mL)
for fungal keratitis, and fine-needle diathermy for corneal
neovascularization secondary to IK. Major surgical
interventions included penetrating keratoplasty (PK) and
evisceration. Data were compared between the CP and CN
groups.

Before the culture results were obtained, patients were
administered a combination of topical fortified antibiotics
(25 mg/mL cefazolin and 14 mg/mL gentamicin, 25
mg/mL vancomycin, or 2 mg/mL linezolid and 50 mg/
mL ceftazidime) once per hour. If fungal keratitis was
suspected based on the clinical findings, topical fortified
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10 mg/mL voriconazole or 1.5 mg/mL amphotericin
B drops were administered hourly for the first 48 h,
together with 1% cyclopentolate three times a day, non-
preserved artificial tear drops every 2 h, and autologous
serum every 3 h. If necessary, the frequency of the fortified
drops was decreased every 3 h. Medical treatment was
modified based on culture results and clinical response.
Systemic antibacterial and/or antifungal drugs were added
according to the depth, size, and clinical progression of the
keratitis.

As a major surgical intervention, PK is performed
for patients with corneal scarring caused by keratitis
and for patients with a large (>4 mm) non-healing or
perforated ulcer, usually with an urgent therapeutic or
tectonic indication. The patients remained hospitalized
until the infiltrate had resolved in size and depth and re-
epithelialization was completed. Long hospital stay was
defined as a hospital stay >14 days (17).

Statistical Analysis

SPSS version 25 (IBM SPSS Statistics for Windows, IBM,
Armonk, NY, USA) was used for all the statistical analyses.
For numerical demographic data, the standard deviation,
mean, maximum, minimum, and percentage values were
used. The Student’s t-test was used to compare the CP
and CN groups in terms of numeric demographic data.
Homogeneity was evaluated using the Shapiro-Wilk test
and graphical analyses. Chi-square or Fisher’s tests were
used to compare the CP and CN groups in terms of non-
numeric demographic data. To define the independent
risk factors for prolonged hospital stay, we applied logistic
regression analysis to the statistically significant variables.
A value of p<0.05 was considered statistically significant
at p <0.05.

RESULTS

This study included 287 patients: 161 men (56.1%) and
126 women (43.9%). Of these 287 patients, the CP results
were obtained in 141 (49.1%) patients, defined as the
CP group and CN results were obtained in 146 (50.9%)
patients, defined as the CN group. The mean age was
60.7+15.9 years in the CP group versus 59.1+17.5 years in
the CN group (p=0.39). Table 1 summarizes the patient
demographic data.

The most common ocular risk factor for keratitis was
ocular surgery (45.6%). No significant difference was
noted between the CP and CN groups in terms of
previousocular surgery. However, asignificant difference
was observed between the groups in terms of history
of herpetic keratitis (p<0.001) and eyelid abnormalities
(p=0.009). Keratoplasty was the most common ocular
surgery (90.8%) and PK was the most frequently
performed keratoplasty (85.7%). Additionally, 37.4%
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of our patients who underwent surgery developed IK
because of loose and/or broken sutures, and most of
these cases were eyes with keratoplasty (p<0.001).

Table 1. Demographic data, predisposing factors, clinical characteristics

and treatment outcomes.

Positive culture Negative culture
Variables (Group 1) (Group 2) p value*
(n=141) (n=146)
Age (years), mean+SD, 60.7+15.9 59.1+17.5 0.39°
(range) (21-93) (16-91)
Sex 0.46°
Male, n (%) 76 (47.2%) 85 (52.8%)
Female, n (%) 65 (51.6%) 61 (48.4%)
Length of hospital stay 15.43+11.02 14.81+13.03 0.66°
(days), mean+SD, (range) (2-45) (2-65)
Visual acuity
. 2.13£0.91 2.32+0.91
i‘;gﬁli];g\a g;’eg)MAR)’ (logMAR (logMAR 0.07*
3-0.15) 3-0.15)
Final BCVA (logMAR), 1.42+1.01 1.61£1.04 0.13°
mean+SD (range) (logMAR 3-0.0)  (logMAR 3-0.0)
Comorbidities
Diabetes mellitus, n (%) 17 (48.6%) 18 (51.4%) 0.94°
fi:i‘:?ieecsfl:le(;}s)sue 15 (50%) 15 (50%) 0.92°
Cancer, n (%) 4 (80%) 1 (20%) 0.164°
Atopia, n (%) 1 (20%) 4 (80%) 0.189¢
g;;’?e“;'(’;g uctivelung ¢ (5090) 4(40%) 0.48¢
Medical treatment, n (%) 66 (49.3%) 68 (50.7%) 0.98°
tsr‘;gti;‘zln’”tmrf‘(i;z)al 75 (49.3%) 77 (50.7%) 0.98
Major surgery, n (%) 55 (57.3%) 41 (42.7%) 0.05°
Minor surgery, n (%) 20 (37%) 31 (57.4%) 0.05°
Recurrent infection 0.101°
Present, n (%) 25 (61%) 16 (39%)
Absent, n (%) 116 (47.2%) 130 (52.8%)
Laterality 0.313°
Right, n (%) 65 (46.1%) 76 (53.9%)
Left, n (%) 76 (52.1%) 70 (47.9%)
Ocular predisposing factors
Previous ocular surgery 69 (52.7%) 62 (47.3%) 0.271°
Keratoplasty 62 (47.3%) 57 (43.5%) 0.91°
PK 49 (37.4%) 53 (40.4%) 0.07°
DMEK 10 (7.6%) 4 (3.05%) 0.16¢
DALK 3 (2.29%) - 0.24¢
Cataract surgery 3 (2.29%) 4 (3.05%) 0.70¢
Cross-linking 1 (0.76%) 1°
Other 3(2.29%) 1 (0.76%) 0.62°
Trauma 20 (43.5%) 26 (56.5%) 0.389°
Ocular surface disease 26 (55.3%) 21 (44.7%) 0.339°
Contact lens 11 (64.7%) 6 (35.3%) 0.185°
History of herpes keratitis 9 (21.4%) 33 (78.6%) <0.001°
Eyelid abnormalities 25 (69.4%) 11 (30.6%) 0.009°
Treatment outcomes
Healthy corneal graft 59 (41.8%) 36 (24.7%) 0.002°
Opaque corneal graft 26 (18.4%) 19 (13%) 0.206°
Vascularized leukoma 30 (21.3%) 45 (31%) 0.061°
Graft failure 8 (5.7%) 19 (13%) 0.033"
Phthisis bulbi 9 (6.4%) 10 (6.8%) 0.874°
* p<0.05 a Student’s t-test, b Chi-squared test, ¢ Fisher exact test
Abbreviations: BCVA, best-corrected visual acuity; LogMAR, logarithm of the
minimum angle of resolution; PK, penetrating keratoplasty; DMEK, descemet
membrane endothelial keratoplasty; DALK, deep anterior lamellar keratoplasty
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The difference in mean initial and final BCVA was not
significant between the CP and CN groups (p=0.07 and
p=0.13, respectively) (Table 1). Of 287 patients, 134
(46.7%) received medical therapy only, whereas 153
(53.3%) required surgical intervention. No significant
intergroup differences were found in the number of
patients who underwent major or minor surgery (p=0.05).
Furthermore, no significant intergroup difference was
found in the number of recurrent infections (p=0.101 for
both groups) (Table 1). Staphylococcus epidermidis was
the most commonly isolated microorganism, followed
by the fungi. Fungi were the only microorganisms
associated with surgical treatment (p=0.03). The isolated
microorganisms are listed in Table 2.

Table 2. Microorganisms isolated from patients with culture-

positive results

n %
Bacteria 100 70.9
Staphylococcus epidermidis 32 227
Staphylococcus aureus 11 7.8
Staphylococcus hominis 8 5.7
Pseudomonas aeruginosa 8 5.7
Haemophilus influenzae 6 43
Staphylococcus haemolyticus 2 1.4
Staphylococcus capitis 2 1.4
Enterobacter cloacae complex 2 1.4
Enterococcus faecium 2 1.4
Serratia spp. 2 1.4
Klebsiella spp. 2 14
Granulicatella spp. 1 0.7
Corynebacterium spp. 1 0.7
Fungi 25 177
Candida spp. 14 99
C. albicans 10 7.1
C. kefyr 2 1.4
C. farinata 2 1.4
Fusarium spp. 6 4.3
Aspergillus spp. 2 1.4
Penicillium 2 1.4
Geotrichum 1 0.7
Mixed (= 2 more bacteria or bacteria+fungi) 16 11.3
Haemophilus influenzae+Streptococcus pneumoniae 2 1.4
Staphylococcus epidermidis+Streptococcus mitis 2 1.4
Staphylococcus epidermidis+Fusarium 2 1.4
Staphylococcus epidermidis+ Haemophilus influenzae 2 1.4
Haemophilus influenzae+Streptococcus pneumoniae 2 1.4
Staphylococcus epidermidis+Actinomyces 1 0.7
Staphylococcus hominis+Candida glabrata 1 0.7
Staphylococcus aureus+ Haemophilus influenzae 2 14
Staphylococcus aureus+Enterobacter aerogenes 1 0.7
Staphylococcus warneri+Streptococcus pneumoniae 1 0.7
Streptococcus mitis+Streptococcus oralis 1 0.7
Enterococcus fecalis+E. coli 1 0.7
Enterococcus fecalis+ Pseudomonas aeruginosa 1 0.7
Enterococcus faecium+Crytococcus neoformans 1 0.7
141 100

We also compared treatment outcomes between the two
groups. The outcomes of clear corneal grafting were better
in the CP group than in the CN group (41.8% vs. 24.7%;
p=0.002), whereas graft failure was more common in the
CN group than in the CP group (13% vs. 5.7%; p=0.03)
(Table 1). Evisceration was used as a treatment modality
for 5 (1.7%) of 257 patients without connective tissue
diseases versus 3 (10%) of 30 patients with connective
tissue diseases (p=0.04).

The mean LOHS was 15.4+11 days (minimum, 1;
maximum, 52 days) in the CP group versus 14.8+13
days (minimum 1; maximum 65 days) in the CN group
(p=0.66). The overall LOHS of 128 patients (44.5%) was
>14 days, which was defined as prolonged hospital stay.
Longer hospital stay was related to the following factors:
age, initial and final BCVA, ocular surface disease,
surgical treatment, S. epidermidis infection, fungal
infection, diabetes mellitus, connective tissue diseases,
and atopy. According to logistic regression analyses,
surgery during admission, S. epidermidis infection,
and connective tissue diseases were independent risk
factors for prolonged hospital stay. Table 3 summarizes
the logistic regression analysis of the risk factors for
prolonged hospital stay.

Table 3. Logistic regression analyses

Simple Multiple logistic

Variabl bueie regression

TEE regression 8 value*

p Value*  Coeflicient 95% CI

Age 0.012
Initial BCVA
(logMAR) 0.014
Final BCVA
(logMAR) 0.017
Ocular surface 0.022
disease ’
El‘lllgrgneirs’;i‘l‘;rmg <0.001 1.28 1.68-7.69  0.01
S. epidermidis 0.032 -1.31 0.1--0.72 0.09
Fungus 0.01
Diabetes mellitus 0.02
dci‘;‘el:see““’e tssue 0,001 172 1342342 0018
Atopy 0.012
* p<0.05, Abbreviations: BCVA, best-corrected visual acuity; LogMAR, logarithm of
the minimum angle of resolution.

DISCUSSION

This study evaluated the epidemiologic features,
predisposing factors, major and minor surgical
interventions, LOHS, and treatment outcomes of patients
with severe IK treated in our clinic, and compared
these parameters between the CP and CN groups. A
comparison between the CP and CN groups showed no
significant differences in the initial and final visual acuity,
the need for surgical intervention, or LOHS.
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Our culture rates were similar to the frequencies of
culture positivity reported in studies conducted in Brazil,
Taiwan, and China (18,19). In our study, no significant
difference was found between the CP and CN groups
in terms of the initial and final visual acuity (p=0.13).
Furthermore, other factors such as age and sex did not
differ significantly between the groups. Similar results
were reported by Bhandage et al. (12) and Yarimada et
al. (20) who found that the initial and final visual acuity
did not differ between the CP and CN groups.

The most common ocular risk factor for IK was
previous ocular surgery in both the CP and CN
groups, and thus, in the whole series (43.5%). Wong
et al. (6) also reported that a previous ocular surgery
was the most common predisposing factor for IK. In
our study, ocular surgery was performed in almost all
the patients who underwent corneal transplantation
(90.8%). The identification of keratoplasty as the
greatest risk factor for IK in this study may be because
our center is a reference corneal transplant center,
where approximately 500 keratoplasties per year
are performed. Cariello et al. (18) also pointed out
that previous surgery and keratoplasty, among these
surgeries, were the most common predisposing factors
for IK, a finding similar to this study. The rate of
suture-related IK was 37.4% and most cases involved
keratoplasties. This frequency is supported by other
studies with suture-related IK rates between 37% and
71% (16, 21). Additionally, prolonged epithelial defects
after keratoplasty, long-term corticosteroid use, and
graft failure may predispose patients to IK (21,22).
Therefore, it is crucial to periodically evaluate patients
undergoing keratoplasty and be aware of the possibility
of corneal infection. We found no significant differences
in PK rates between the CP and CN groups. Although
we observed that 13 of the patients diagnosed with IK
after lamellar keratoplasty were in the CP group and 4
were in the CN group, this difference was not significant.
Dohse et al. (22) also found no difference between the
CP and CN groups in terms of IK development after
penetrating and lamellar keratoplasty.

In our series, other predisposing factors following
surgery were ocular surface disease (OSD) (16.37%),
trauma (16.02%), and a history of herpetic keratitis
(15.3%). Although the incidences of OSD and trauma
were not significantly different between the groups in
our study, a history of herpes was more common in
the CN group. We support that necrotizing stromal
keratitis due to herpes may mimic the clinical findings
in CN IK (23). Bhadange et al. (12) also attributed the
unresponsiveness to treatment in treatment-resistant
CN keratitis to the clinical similarity between these
cases and herpes-related necrotizing stromal keratitis.
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In addition, eyelid abnormalities were more commonly
observed in the CP group than in the CN group. Among
the predisposing factors, use of contact lenses was the
least common. In this study, contact lens use was mostly
observed in patients with bullous keratopathy or graft
failure (related to the presence of OSD). The advanced
age of our series of patients may explain the association
between these risk factors, and contact lens use being one
of the least common risk factors.

In our study, the most frequently recovered
microorganism was S. epidermidis (22.7%), followed by
fungi. Gram-positive bacteria, including Staphylococcus
spp. are common ocular surface commensals and are more
often detected in bacterial keratitis caused by previous
ocular surgery, topical steroid use, or OSD (5,21). These
risk factors were also common predisposing factors in
our study. This finding also supports the relationship
between the more frequent observation of eyelid
abnormalities in the CP group and the fact that Gram-
positive bacteria were the most frequently observed
microorganisms. Similar to our study, S. epidermidis
was the most commonly isolated pathogen in studies by
Wagoner et al. (21) on bacterial keratitis after PK and in
large-series studies by Lin et al. (24). The second most
common organism detected was fungi, among which
Candida spp. was the most prevalent. The reason for
these findings of the most commonly isolated pathogens
was that most patients in our study had undergone
keratoplasty. Augustin et al. (25) reported that Candida
spp. are the most common pathogens in fungal keratitis
after keratoplasty. In addition, approximately 50% of
our patients with fungal keratitis required keratoplasty,
and among all organisms, fungal agents were the only
microorganisms for which surgical treatment was
required (p=0.03). Interestingly, we did not find any cases
of Acanthamoeba keratitis in our study.

In our study, 134 (46.7%) patients received medical
therapy alone, whereas 153 (53.3%) required surgical
intervention. Indeed, our study only included patients
hospitalized with severe keratitis, which may explain why
we performed surgical interventions more frequently
than in other studies (12,13). Our polymicrobial case rate
(13.4%) was higher than that reported by Bhadange (3.3%)
and Duarte (no polymicrobial cases) (12,13). Many other
studies have emphasized the increased need for surgery
in patients with severe keratitis and polymicrobial
keratitis (6,26,27). Meanwhile, no significant difference
was found between the CP and CN groups in terms of
the frequency of major and minor surgical interventions.
This result is different from the findings of other studies
that compared culture and smear results. These studies
emphasized that the need for surgical intervention was
higher in the CP group than in the CN group (11-13).
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However, unlike these studies, because the most common
predisposing factor was previous surgery and most
patients had undergone keratoplasty in our series, there
was a similar need for surgery in both groups, and there
was no difference in the number of major and minor
surgical interventions.

An intergroup comparison of the surgical treatment
results in our study showed that the incidence of a healthy
graft was significantly higher in the CP group than in
the CN group (41.8% vs. 24.7%; p=0.002), whereas graft
failure was significantly higher in the CN group than
in the CP group (13.0% vs. 5.7%; p=0.033). As noted
previously, Bhadange et al. (12) also reported that more
patients experienced treatment failure in the CN group
than in the CP group and emphasized that this failure
may have been associated with herpes-related necrotizing
stromal keratitis-like findings in some CN keratitis cases.
In our series, the risk of graft failure may have increased
because of the higher incidence of a herpes history in CN
keratitis.

In our study, 128 patients (44.5%) had prolonged
hospital stays. The mean LOHS did not differ between
the CP and CN groups (p=0.66), and prolonged
hospital stay was related to the following factors: age,
initial and final BCVA, ocular surface disease, surgery
during admission, S. epidermidis and fungal infections,
diabetes mellitus, connective tissue diseases, and atopy.
Subsequent logistic regression analyses revealed that
surgery during admission, S. epidermidis infection,
and connective tissue diseases were independent risk
factors for longer hospital stay. The results regarding
related risk factors shown in this study are in line
with the findings reported in the literature, and many
studies have shown that patients with IK who exhibit
risk factors such as older age, diabetes mellitus, fungal
keratitis, and OSD require prolonged hospital stay (6,
28-30). Similar to our results, studies in New Zealand
and Taiwan have also reported that surgery during
admission is associated with a longer hospital stay (6,
31). However, according to logistic regression analyses,
other than surgery during admission, our results for
long hospital stay differed from those in the literature,
and the factors found to be related to prolonged stay,
namely, S. epidermidis infection and connective
tissue diseases, have not been previously reported.
In a study from a tertiary referral center in Hungary,
the authors reported that in severe microbial keratitis
cases requiring enucleation and evisceration, the most
commonly detected coagulase-negative staphylococci
was S. epidermidis (32). In the same study, rheumatoid
arthritis was reported to be one of the most prevalent
systemic diseases (32). Among the patients included
in the current study, three with severe keratitis who

required evisceration had connective tissue diseases
(n=8). In cases of severe keratitis, connective tissue
diseases such as rheumatoid arthritis increase the
possibility of complications (28,32). Therefore, an
increase in complications associated with these risk
factors may also lead to a prolonged hospital stay.

One of the limitations of our study was its retrospective
design. Another limitation is the lack of polymerase
chain reaction (PCR) analysis to exclude herpes, making
clinical assessment the only method for differential
diagnosis. However, our study is valuable as it is one of
the largest studies in the literature comparing the CP and
CN groups in severe keratitis cases, to the best of our
knowledge.

CONCLUSION

This study showed that the most common predisposing
factor was previous surgery, and S. epidermidis was the
most commonly isolated microorganism. A comparison
of the CP and CN groups revealed no significant
difference between the groups in terms of initial and
final visual acuities, needs for minor and major surgical
interventions, and LOHS. However, when the two groups
were compared in terms of treatment outcomes, graft
failure was more frequent in the CN group. In this regard,
we recommend supporting the exclusion of herpes-
related keratitis via polymerase chain reaction in patients
with CN keratitis..
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