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Abstract

Introduction Infectious keratitis is a rare but devastating complication following photorefractive keratectomy (PRK)
that may lead to visual impairment. This study assessed the clinical features, treatment strategies, and outcomes of
post-PRK infectious keratitis.

Methods This retrospective study was conducted on patients with post-PRK infectious keratitis presenting to Khalili
Hospital, Shiraz, Iran, from June 2011 to March 2024. The study was conducted in two stages: the first stage assessed
the incidence of post-PRK infectious keratitis among patients who underwent PRK at our center, while the second
stage included all patients with post-PRK infectious keratitis, regardless of where their PRK was performed. The
following data were collected: demographics, post-surgery presentation time, risk factors, culture results, treatments,
follow-up duration, complications, and corrected distance visual acuity (CDVA) at admission and the last follow-up.

Results Forty-two patients (42 eyes) with a mean age of 28.74 years (male-to-female ratio of 1.2:1) were included.
Among 38,938 PRK procedures performed at our center, the incidence of keratitis was estimated to be 0.018%
(7/38,938). The odds of keratitis during the COVID-19 pandemic were 7.05 times higher (95% Cl: 1.58 to 31.52,
p-value =0.015) than outside this timeframe (February 2020 to August 2023). Gram-positive bacteria were the

most commonly isolated pathogens in microbiological studies, accounting for 45.2% (19/42) of cases. Early-onset
infections were primarily caused by Staphylococcus aureus (9/26, 34.6%), Staphylococcus epidermidis (4/26, 15.4%),
and Pseudomonas aeruginosa (4/26, 15.4%), whereas all of the cases with fungi (4/4, 100% (and Acanthamoeba (3/3,
100%) infections caused late-onset infections. All patients received broad-spectrum antibiotic therapy, followed

by adjusted treatment based on microbial results. Cases developing endophthalmitis and those not responding to
treatment or having non-resolving corneal scars required further interventions, such as penetrating keratoplasty and
deep vitrectomy. The mean follow-up duration was 40.81 months, and 97.6% (41/42) of cases experienced CDVA
improvement at follow-up.
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Conclusion This long-term study found a post-PRK keratitis rate of 0.018%, with gram-positive bacteria as the most
common pathogens. Prompt management and regular follow-up assessments are essential for achieving satisfactory

outcomes.

Keywords Infectious keratitis, Refractive surgery, Photorefractive Keratectomy, PRK, Risk factors, Visual acuity,

Management, COVID-19

Introduction

Refractive errors are the leading cause of reversible visual
impairment globally [1]. Over the past three decades, the
prevalence of refractive errors has significantly increased
[2, 3], and it is estimated that by 2050, almost half of the
global population will be affected by myopia [2].

Refractive surgery refers to procedures aimed at cor-
recting refractive errors [4]. Since the majority of refrac-
tive surgeries are performed for cosmetic purposes, and
the candidates are often young individuals in their most
productive ages, there is a high expectation for favorable
outcomes [5]. Therefore, minimizing complications, opti-
mizing visual outcomes through customized treatments,
and improving overall efficacy and safety are essential for
individuals undergoing refractive surgeries [4].

Photorefractive keratectomy (PRK), laser-assisted in
situ keratomileusis (LASIK), and kerato-refractive len-
ticle extraction (KLEx) are leading methods of mod-
ern corneal refractive surgery, recognized for their high
safety and efficacy [4].

PRK is a laser-based refractive surgery that corrects
refractive errors by ablating the corneal stroma follow-
ing epithelium removal [6]. Although performed less fre-
quently than LASIK, PRK may be preferable choice for
correcting refractive errors in cases with a predisposition
to trauma, thin or irregular corneas, epithelial basement
membrane diseases, epithelial abrasions, very flat or very
steep corneas, or a higher risk of flap dislocation [6, 7].

Despite significant advancements in safety and preci-
sion, modern corneal refractive surgeries are not free
from complications [4, 8]. Infectious keratitis is one of
the most rare but serious complications after PRK, with
the potential to cause significant visual impairment and
blindness [9]. Hence, timely diagnosis is crucial for pre-
venting corneal damage and preserving visual acuity
(VA) in cases with post-PRK infectious keratitis [9].

Few studies with limited follow-up periods have
addressed the incidence rate, clinical features, and out-
comes of infectious keratitis following PRK [9-11]. The
aim of current study was to evaluate the clinical features,
management strategies, and outcomes of infectious ker-
atitis following PRK surgery in one of the largest series,
with an extended follow-up period. Our findings may
enhance the understanding of this condition and contrib-
ute to advancements in clinical practice.

Methods

The current study was conducted in accordance with the
principles of the Declaration of Helsinki, and the study
protocol received approval from the Ethics Committee of
Shiraz University of Medical Sciences, Shiraz, Iran (ethics
code: IR.SUMS.MED.REC.1402.381). Written informed
consent was obtained from all participants included in
the study.

This retrospective study included individuals with a
history of post-PRK infectious keratitis who presented to
the ophthalmology departments of Khalili Hospital, Shi-
raz, Iran, over a 13-year period (from June 27, 2011, to
March 17, 2024).

Study design
The present study was conducted in two stages:

Stage 1: Assessing post-PRK infectious keratitis incidence in
our center

The first stage aimed to assess the incidence of infectious
keratitis after PRK among all patients who consecutively
underwent PRK at our hospital during the study period.

Stage 2: Evaluating clinical features and outcomes of post-
PRK infectious keratitis

The second stage expanded to include all patients diag-
nosed with infectious keratitis following PRK, regardless
of the location where their PRK was carried out.

All patients with a confirmed diagnosis of post-PRK
infectious keratitis who were hospitalized, treated at our
hospital, and had a minimum of six months of docu-
mented post-surgical follow-up results were enrolled in
our study. The exclusion criteria included patients diag-
nosed with non-infectious keratitis and those with less
than six months of follow-up. Data were retrieved from
the health information system of our center to iden-
tify cases who developed infectious keratitis within six
months of undergoing PRK surgery.

The following data were reviewed and analyzed: patient
gender, age, affected eye, post-surgery presentation time,
possible risk factors, the results of microbial cultures,
treatments, the last follow-up duration, complications,
and corrected distance visual acuity (CDVA) at admis-
sion, discharge, and last follow-up visit.
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PRK surgery protocol in our center

Regarding the PRK surgery, preoperatively, the eyes were
prepared by cleaning the eyelids with povidone-iodine.
The eyelashes were draped, and two drops of 0.5% pro-
paracaine were administered within five minutes prior to
the procedure. Additionally, 0.5% topical chlorampheni-
col was applied to reduce the risk of infection.

During the surgery, the corneal epithelium was
removed either by applying 20% alcohol for 20 s or
through mechanical debridement using a hockey knife,
depending on the surgeon’s technique. Laser ablation
was performed on the right eye first, followed by the left,
using either the Technolas 217 C or 217-Z-100 excimer
laser (Bausch & Lomb). To minimize the chances of
developing corneal haze, some surgeons applied topical
mitomycin-C (0.02%) directly to the ablated area imme-
diately after the laser treatment.

After surgery, a bandage soft contact lens was placed
over the treated eye (for an average of 5-7 days, depend-
ing on the completion of corneal re-epithelialization),
and patients were prescribed a topical antibiotic and ste-
roid regimen.

This typically included ciprofloxacin 0.3% and beta-
methasone 0.1%, both used four times daily until the
bandage lens was removed. In some cases operated out
of our center, depending on the availability of medica-
tions in Iran or surgeon preference, alternative antibiot-
ics including chloramphenicol, ofloxacin, or levofloxacin
were used in the post-operative treatment regimen. After
the contact lens was removed, patients were instructed
to follow a tapered course of fluorometholone 0.1% along

Table 1 Patients'demographics

Characteristic Result
Age (years)
Mean + standard deviation 28744595
Range 18-41
Gender
Male 23 (54.8%)
Female 19 (45.2%)
Involved eye
Right 24 (57.14%)
Left 18 (42.86%)
Bilateral 0 (0.00%)
Surgery Center
Our center 7 (16.67%)
Referred from other centers 35(83.33%)
Time of surgery
During COVID-19 era 12 (28.6%)
Out of COVID-19 era 30 (71.4%)
Onset of presentation®
Early (within 7 days after surgery) 26 (61.9%)
Late (from day 8 after surgery) 16 (38.1%)

a: The mean time between surgery and presentation was 7.29 days (standard
deviation=2.45, range: 3 to 12 days)
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with preservative-free artificial tears for the next three
months.

Moreover, at our center, all PRK patients are routinely
followed up at 24 h, three days, seven days, 30 days, 90
days, and 180 days post-surgery to ensure full recovery
and monitor for complications.

The CDVA assessments were conducted using the
Snellen chart, which was later converted to logMAR val-
ues for statistical analysis. VA levels of count fingers (CF),
hand motion (HM), light perception (LP), and no light
perception (NLP) were given corresponding logMAR val-
ues of 1.8, 2.3, 2.3, and 3.0, respectively.

Diagnosis and management of infectious keratitis

The infectious keratitis diagnosis was established based
on a combination of clinical symptoms, slit-lamp exami-
nation findings, microbiological results, response to anti-
microbial treatment, or a combination of these factors.
The clinical diagnostic criteria included corneal infiltra-
tions consistent with infectious keratitis, while excluding
non-infectious reasons.

All patients with suspected infectious keratitis under-
went corneal cultures, with primary culture panels con-
sisting of Sabouraud agar, Chocolate agar, and Blood agar
plates.

Empirical treatment with vancomycin and ceftazi-
dime was initiated until definitive culture results were
obtained.

Data analysis

Descriptive analysis was performed to evaluate the
demographic information, predisposing factors, manage-
ment details, and the incidence of post-PRK infectious
keratitis. Fisher’s exact test was employed to assess the
significance of the differences in infection rates within
and out of the COVID-19 period (February 2020 to
August 2023). Furthermore, the Wilcoxon test was used
to compare CDVA prior and following treatment. All
data were analyzed using SPSS software, version 21.

Results

Baseline characteristics

Our study included 42 patients (42 eyes) with the diagno-
sis of infectious keratitis following PRK. The mean age of
the subjects was 28.74 (standard deviation =5.88, range:
18 to 41) years. The male-to-female ratio was 1.2:1. The
patients’ demographics are summarized in Table 1.

Out of 42 patients with infectious keratitis, PRK had
been performed in 7 cases (16.67%) in our hospital,
and 35 (83.33%) had been referred from other centers
(Table 1).

During the study period, a total of 38,938 PRK proce-
dures (19,469 patients) were performed at our center.
Of these, 7 eyes in 7 cases developed infectious keratitis
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Table 2 Comparison of post-PRK infectious keratitis incidence in our center during and outside the COVID-19 period. (Cl: confidence

interval)
Time of surgery Total cases under-  Cases with Infec- Incidence rate Odds ratio 95% Cl (lower-upper) P-
going PRK tious Keratitis (%) value
(fisher
test)
During COVID-19 era 3,099 4 0.13 7.05 1.58-31.52 0.015
QOut of COVID-19 era 16,370 3 0.02

Table 3 Distribution of risk factors and microorganisms
(BCL: bandage contact lens; MRSA: methicillin-resistant
Staphylococcus aureus)

Variable Frequen-
cy (%)

Risk factors Blepharitis 9 (21.43%)

Dry eye 6 (14.29%)

(

Diabetes 4 (9.

Manipulation of contact lenses 3(71

Ocular trauma 3(7.1
Washing with water 3(7.14%

24

2(

2 (

T(

Swimming in the sea
Healthcare-related work 4.76%
BCL dislodgment 4.76%,
Exposure keratopathy due to previous 2.38%,
blepharoplasty
None 7 (16.6%)
Culture results S. aureus 12 (28.6%)
S. epidermidis 5(11.9%)
Fungal 4 (9.5%)
Acanthamoeba 3(7.1%)
Acanthamoeba + Fungi 1 (2.4%)
Pseudomonas 4 (9.5%)
MRSA 2 (4.8%)
Negative 11 (26.2%)

post-surgery. Hence, the overall incidence rate of keratitis
at our center was estimated as 0.018% (7/38,938).

During the COVID-19 period (February 2020 to
August 2023), the incidence of infectious kerati-
tis (0.13%, 4/3,099) was significantly higher than outside
this period (0.02%, 3/16,370) (OR=7.05, 95% CI: 1.58 to
31.52, p-value = 0.015), underscoring the increased risk of
keratitis during the pandemic (Table 2).

The average time from surgery to presentation was 7.29
days (standard deviation =2.45, range: 3 to 12). The onset
of presentation was early (within one week after PRK) in
26/42 (61.9%) cases and late (more than one week after
PRK) in 16/42 (38.1%) (Table 1).

Risk factors and causative microorganism
Table 3 shows the distribution of the organisms identified
among microbial isolates in microbiological studies and
the possible risk factors.

Cultures were collected from all patients with sus-
picion of infectious keratitis. Of these, 31 (73.8%) eyes

had positive results and 11 (26.2%) cases had keratitis
with culture-negative results (Table 3). Of culture-pos-
itive eyes, the most common isolated pathogens were
Gram-positive bacteria (19 cases, 45.2%), including
Staphylococcus aureus (12 cases, 28.6%), Staphylococcus
epidermidis (5 cases, 11.9%), and methicillin-resistant
Staphylococcus aureus (MRSA) (2 cases, 4.8%) (Table 3).

Early-onset infections were primarily caused by Staph-
ylococcus aureus, Staphylococcus epidermidis, and Pseu-
domonas aeruginosa, whereas late-onset infections were
more frequently caused by fungal organisms and Acan-
thamoeba (Fig. 1).

Figure 2 shows the distribution of organisms identi-
fied among microbial isolates in microbiological studies
across different risk factors.

Visual acuity

The median CDVA was 1.4 logMAR (IQR 1.477) at
admission, 0.698 logMAR (IQR 1.403) at discharge, and
0.349 logM AR (IQR 0.771) at follow-up. CDVA improved
significantly from presentation to discharge (p<0.001,
Wilcoxon test) and further improved from discharge to
last follow-up visit (p <0.001, Wilcoxon test).

The mean (standard deviation) duration of the follow-
up period was 40.81 (24.42) months, ranging from 6 to 96
months. Except for one patient with keratitis caused by
Acanthamoeba, 41 (97.6%) cases showed improvement in
their CDVA after the last follow-up visit. Table 4 shows
the CDVA of patients at presentation and follow-up.

Patients affected by Acanthamoeba, Acantham-
oeba + fungi, fungi, Pseudomonas aeruginosa, and MRSA
presented with worse presentation CDVA, with a median
CDVA of 2.30 (IQR 0.25), 2.30 (IQR 0.00), 2.3 (IQR 0.00),
2.30 (IQR 0.25), and 2.05 logMAR (IQR 0.25), respec-
tively. However, patients with negative cultures and infec-
tions with S. aureus and S. epidermidis presented with
better CDVA, with medians of 0.698 (IQR 0.47), 1.00
(IQR 0.87), and 1.00 logM AR (IQR 0.30), respectively.

Management

The mean number of hospitalizations was 14.17 (stan-

dard deviation 4.77) days. Table 5 summarizes the fre-

quency of treatment strategies performed for patients.
Empirical antibiotic therapy with fortified ceftazidime

(50 mg/ml) and vancomycin (50 mg/ml) eye drops and
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Fig. 1 The distribution of organisms identified in microbiological studies according to the presentation onset

oral doxycycline (for 2 weeks) were administrated for all
the cases.

In five (11.9%) cases where the culture results indicated
a fungal nature, an antifungal regimen (voriconazole 1%
and natamycin 5%) was started. Polyhexamethylene bigu-
anide (PHMB) (0.02%) was started for 4 (9.5%) cases due
to the Acanthamoeba-induced keratitis. In addition, line-
zolid 0.2% was started for 2 (4.8%) cases of MRSA due to
no response to empirical antibiotic therapy.

Two cases (4.8%) developed endophthalmitis following
infectious keratitis, necessitating urgent surgical inter-
vention. The cause of keratitis was fungal in one case,
while in the other, Pseudomonas aeruginosa was identi-
fied as the causative organism. Both patients underwent
penetrating keratoplasty (PK) combined with deep vit-
rectomy in addition to antibiotic therapy.

PK was performed in 11 cases (26.2%). In 9 cases
(21.4%), it was performed during the active infection
to contain the spread of the infection to the sclera and
anterior chamber and to prevent corneal perforation.

However, in the other 2 (4.8%) cases, where the patients
had endophthalmitis, PK was performed to access better
visualization for performing deep vitrectomy.

Patients with Pseudomonas aeruginosa, S. epidermi-
dis, Acanthamoeba, and fungal keratitis required PK,
whereas all none of the cases with S. aureus, MRSA, and
cases with negative-culture needed PK (Fig. 3).

Moreover, in the follow-up visits, PK was performed in
6 cases (14.2%) due to corneal scarring despite the resolu-
tion of the infection. The median CDVA for these 6 cases
at the last follow-up visit was 0.221 logMAR (IQR 0.147),
which was better than the overall group with a median
CDVA 0f 0.349 logMAR (IQR of 0.77).

Discussion

This retrospective study presented the incidence rate,
features, and outcomes of infectious keratitis following
PRK in a tertiary hospital over a 13-year period.
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Fig. 2 This heatmap illustrates the relationship between and various risk factors. Note: The numbers inside the cells represent the counts of cases for
each microorganism and risk factor combination

Table 4 Initial visual acuity versus follow-up corrected distance visual acuity (CDVA). FC: finger counting; HM: hand motion; LP: light
perception; NLP: no light perception

Initial VA Final CDVA
>5/10 5/10°VA=1/10 FC HM/LP NLP Total
>5/10 1(2.4%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 1(2.4%)
5/10”VA=1/10 19(45.2%) 1(2.4%) 0(0.0%) 0(0.0%) 0(0.0%) 20(47.6)
FC 1(2.4%) 8(19.0%) 1(2.4%) 0(0.0%) 0(0.0%) 10(23.8)
HM/LP 0(0.0%) 5(11.9%) 6(14.3%) 0(0.0%) 0(0.0%) 11(26.2)
NLP 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
Total 21(50.0%) 14(33.3%) 7(17.7%) 0(0.0%) 0(0.0%) 42(100%)
Table 5 Distribution of management strategies performed for post-PRK keratitis (PHMB: Polyhexamethylene biguanide; PK:
penetrating keratoplasty). Mean (standard deviation) duration of hospitalization was 14.17 (4.77) days
Treatment Frequency (%)
Antibiotic therapy Ceftazidime +Vancomycin + oral Doxycycline 42 (100%)
Linezolid 2 (4.8%)
Voriconazole 5(11.9%)
Natamycin 5(11.9%)
Other topical therapy PHMB 4(9.5%)
Surgical procedures PK (at hospitalization) 11 (26.2%)
Deep vitrectomy (at hospitalization) 2 (4.8%)

PK (at follow-up) 6 (14.2%)
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Fig. 3 The frequency of different microbiological results according to the need for penetrating keratoplasty during hospitalization

Table 6 Incidence of post-PRK infectious keratitis in different studies

Study Study period Country Continent Number of procedures Incidence (%)
Leccisotti et al. 2005 [12] 1996-2003 Italy Europe 10,452 0.02

De Oliveira et al. 2006 [13] 1997-2002 Brazil South America 4492 0.2
Wroblewski et al. 2006 [10] 1995-2004 USA North America 25,337 0.02

De Rojas et al. 2011 [15] 2003-2009 Spain Europe 18,651 0.2
Ortega-Usobiaga et al. 2015 [16] 2010-2013 Spain Europe 16,674 0.066
Schallhorn et al. 2017 [11] 2008-2015 USA North America 7434 0.0013
Soleimani et al. 2023 [9] 2014-2020 Iran Asia 24,986 0.02

Our study 2024 2011-2024 Iran Asia 38,938 0.018

In our center, the post-PRK infectious keratitis inci-
dence rate was reported as 0.018%. which was within the
range reported in former studies (Table 6) [9-13].

There is debate concerning the rate of infectious kera-
titis after photorefractive surgeries when comparing
PRK and LASIK [14, 15]. Rojas et al. reported a 5.7-times
higher incidence rate of infectious keratitis in patients
undergoing surface ablation compared to those undergo-
ing LASIK [15]. The same group [16] reported a decrease
in the incidence of post-PRK infectious keratitis from
0.2 to 0.066% when tobramycin and moxifloxacin were
used as prophylactic topical antibiotics compared to
tobramycin alone; nevertheless, their incidence was 6
times higher than after LASIK (0.011%). This difference
has been attributed to factors such as corneal epithelial
defects, the use of bandage contact lenses, and cortico-
steroids used for managing the wound healing process
in PRK cases [17, 18]. However, a recent meta-analysis
study demonstrated that the incidence rate of keratitis
was 4.5 times lower after PRK compared to LASIK [14].
The higher frequency of LASIK procedures and the cre-
ation of a corneal flap have been proposed as potential

explanations for this observation [14, 19]. Taken together,
infectious keratitis remains a significant complication fol-
lowing both PRK and LASIK, highlighting the need for
optimizing prevention and management strategies to
minimize the risk of adverse outcomes [15, 19].

The presentation time of infectious keratitis following
photorefractive surgeries is important in determining its
type and may help clinicians make appropriate practical
decisions [8]. In our study, 61.9% of cases were classified
in the early-onset group. Similarly, it has been reported
that approximately 50-60% of infectious keratitis cases
present within the first week following surgery, empha-
sizing the importance of careful monitoring during this
period [20-22]. It has been reported that early-onset
cases are typically caused by bacteria such as Staphylo-
coccus, Streptococcus, and Pseudomonas, while late-
onset cases are often due to slow-growing organisms
such as Mycobacteria, Nocardia, Acanthamoeba, and
fungi [22, 23]. These findings are consistent with our
results.

Regarding the involved eye, Soleimani et al. found that
the incidence rate of post-PRK infectious keratitis was
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higher in the left eye [9]. The time passed since ocular
prepping was hypothesized as an explanation for their
finding [9]. Similarly, in our study, all cases underwent
PRK in the right eye at first. However, the rate of keratitis
was higher in the right eye. Therefore, further prospec-
tive studies on this matter are recommended.

Patients with post-PRK infectious keratitis typically
present with clinical symptoms such as decreased CDVA,
eye pain, photophobia, redness, discomfort, discharge,
and excess tears [8, 9]. In the initial assessments, cor-
neal infiltrations, epithelial defects, ciliary injections, and
hypopyon may be diagnosed [8, 9].

In suspected post-PRK infectious keratitis cases, a cul-
ture study of the contact lens and corneal scraping should
be performed for accurate diagnosis [24]. The infiltrate
in cases of post-PRK infectious keratitis is easily acces-
sible for sampling [20]. Most organisms can be identi-
fied through Gram staining and Blood agar cultures.
However, in cases with late-onset, it is desirable to also
use Ziehl-Neelsen staining, Lowenstein-Jensen media
for mycobacteria, and Sabouraud dextrose agar for fungi
[25].

Our findings are consistent with previous studies,
which identified gram-positive microorganisms as the
most common causative agents of post-PRK keratitis [9,
26, 27]. Therefore, prophylactic antibiotics against gram-
positive bacteria after PRK have been recommended [9].
No cases of mycobacterial infection were identified in
our study. This aligns with previous studies, which have
reported that unlike LASIK, surface ablation procedures
are rarely related to postoperative atypical mycobacterial
infections [9, 24, 28].

Several risk factors for infectious keratitis following
PRK, such as contact lens manipulation, dry eye, health-
care professional, blepharitis, ocular trauma, diabetes,
frequent hospital encounters, contamination during sur-
gery, and use of corticosteroids have been reported [8].
We identified blepharitis, dry eye, diabetes, swimming in
the sea, manipulation of contact lenses, ocular trauma,
exposure keratopathy due to previous blepharoplasty,
washing with water, healthcare-related work, and ban-
dage contact lens (BCL) dislodgment as possible predis-
posing factors.

Hence, a thorough ophthalmic examination before the
surgery and managing dry eye and blepharitis is essen-
tial [24]. The use of the SPEED Questionnaire for ocular
surface diseases may help ophthalmologists in identifying
these conditions prior to surgery [29].

Studies on contact lens-related keratitis have shown
a high prevalence of Pseudomonas aeruginosa induced
keratitis [30]. These findings align with our results, which
showed that 50% of cases of Pseudomonas aeruginosa
infection had a history of contact lens dislodgement.
Therefore, regular and frequent corneal examinations are
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necessary until complete healing of the corneal epithelial
defect is achieved, and the bandage contact lens should
be removed as promptly as possible [14].

Both MRSA-infected cases in our study were employed
in healthcare facilities. This was consistent with previous
studies demonstrating an increased risk of MRSA-related
infectious keratitis associated with healthcare settings
[26, 31].

Soleimani et al. reported that the higher use of face
masks during the COVID-19 era was associated with the
increased incidence of infectious keratitis following PRK
surgery [32]. In their study, the risk ratio and odds ratio
for infectious keratitis after PRK were 9.11 and 9.00 dur-
ing the COVID-19 pandemic, respectively [32]. Similarly,
in our center, the incidence of post-PRK infectious kerati-
tis was significantly higher during COVID-19 pandemic,
with a sevenfold increased risk compared to outside
the pandemic. This may be explained by the redirection
of airflow containing oral flora towards the eyes due to
mask usage, thereby elevating the infection risk in a cor-
nea that is already compromised [33].

According to previous guidelines, the treatment of
infectious keratitis following PRK surgery involves
aggressive antibiotic therapy and contact lens removal
[34].

It has been suggested that fortified preparations of anti-
biotics, such as ceftazidime, vancomycin, tobramycin,
and cefazolin, are effective against a broad spectrum of
gram-positive and gram-negative bacteria [20]. Addition-
ally, the use of topical corticosteroids should be discon-
tinued [35]. In cases of fungal suspicion, the treatment
regimen should be adjusted to antifungals such as vori-
conazole, natamycin, or amphotericin B [22]. Cases with
keratitis caused by Acanthamoeba are suggested to be
managed with topical chlorhexidine and PHMB [22].

We started fortified ceftazidime and vancomycin as
empirical treatment (during hospitalization), followed
by oral doxycycline (after discharge) for all the patients.
Additionally, we started voriconazole/natamycin and
PHMB in cases of keratitis caused by fungal and Acan-
thamoeba, respectively. Furthermore, linezolid was
started for patients with keratitis caused by MRSA. We
found that except for one patient (affected by Acan-
thamoeba), 97.6% of all cases with post-PRK infectious
keratitis responded to antibiotic therapy. These findings
were in concordance with the results of former studies
by Rojas et al. [15], Ortega-Usobiaga et al. [16] and Solei-
mani et al. [9], who found that nearly all the cases with
post-PRK keratitis responded to medical treatment.

Most lesions have been reported to resolve with medi-
cal therapy within a few weeks [25]. However, for infec-
tions that do not respond to treatment, corneal biopsy
or polymerase chain reaction (PCR) may be necessary
to identify the causative pathogens [36]. In addition, in
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severe or non-resolving cases, interventions such as cor-
neal cross-linking or PK may be required [25, 37]. In this
regard, patients who developed endophthalmitis (dur-
ing their hospitalization) and patients with unresolved
corneal scarring (at follow-up visits) underwent PK in
our study. Notably, we found that the final CDVA of the
patients who underwent PK was significantly better than
the overall final CDVA of all patients.

Meanwhile, the majority of cases with keratitis caused
by fungi, Pseudomonas aeruginosa, Staphylococcus epi-
dermidis, and Acanthamoeba required PK, whereas none
of the cases caused by Staphylococcus aureus, MRSA,
and negative-culture keratitis required PK.

In our study, 50% of patients achieved a CDVA of 5/10
or better after follow-up. The CDVA of patients at fol-
low-up was worse compared to the results of previous
reports, which have reported a CDVA of 20/40 and 20/20
in over 90% and 50% of cases, respectively [9, 10, 15]. This
variation may be due to the fact that we only evaluated
hospitalized patients and did not include non-hospital-
ized cases, who naturally have a better initial CDVA and
prognosis compared to those requiring hospitalization.

To the best of our knowledge, the present study is the
most extensive investigation to date on post-PRK kera-
titis incidence, with regular and long follow-up periods,
that may provide valuable insights for clinicians on man-
aging infectious keratitis. However, the present study has
some potential limitations. Firstly, given the retrospective
nature of this study, the reported rates of infectious kera-
titis following PRK surgery may contain inaccuracies, as
some affected patients may have sought treatment from
other physicians or centers or may not have completed
the follow-up period. Secondly, we only included hospi-
talized cases, excluding those who received outpatient
treatment, which may skew the results towards poorer
outcomes, and affect the reported incidence of post-PRK
corneal infections. Thirdly, our culture studies included
some negative results, possibly due to technical issues or
prior antibiotic use. Finally, the wide 95% CI for the odds
ratio (1.58 to 31.52) comparing the incidence of post-PRK
infectious keratitis during and outside the COVID-19
era indicates that the results of this comparison should
be interpreted with caution due to the small number of
keratitis cases. Therefore, future prospective studies are
needed to address these limitations more effectively.

Conclusions

Infectious keratitis following PRK surgery is a rare but
sever complication that may significantly affect CDVA.
Our study found a post-PRK keratitis rate of 0.018%, with
gram-positive bacteria as the most common pathogen.
Prompt management with aggressive broad-spectrum
antibiotics, followed by treatment adjustment based on
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culture results and regular follow-up evaluations, is cru-
cial to achieving satisfactory visual outcomes.
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