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Purpose: Acute-onset postoperative endophthalmitis usually compromises the visual func-
tion and anatomical integrity of the eye. The aim of this study was to evaluate the efficacy of
intraoperative cefuroxime use in irrigating solution on prevention of acute-onset endophthal-
mitis after phacoemulsification.

Methods: This retrospective, comparative, interventional cohort study included patients
who underwent phacoemulsification between January 1, 2012, and December 31, 2019.
Under a uniform perioperative protocol, the patients who had surgery from January 1,
2012, to December 31, 2014, received irrigating infusion fluid containing balanced salt
solution (BSS) only (group 1), and those from January 1, 2015, to December 31, 2019,
received BSS with cefuroxime (1500 pg/mL) during surgery (group 2). All eyes were
evaluated postoperatively, and the eyes suspected to have endophthalmitis were assessed
and treated by a consultation team. The rates of postoperative endophthalmitis in these two
groups were calculated.

Results: A total of 61,299 eyes were included over the eight years. Among these eyes, 11 in
group 1 (0.07% of 15,948 eyes) and 5 in group 2 (0.01% of 45,351 eyes) developed
endophthalmitis, and the difference was significant (P < 0.01). Five among 16 patients
(31.25%) with endophthalmitis were positive in bacterial culture. The positive rate of
bacterial culture was not significantly different between group 1 (4/11) and group 2 (1/5)
(P > 0.05). No adverse events related to the irrigation of cefuroxime were found.
Conclusion: Intraoperative cefuroxime irrigation (1500 pg/mL) could decrease the rate of
postoperative endophthalmitis after phacoemulsification by 7-fold. This study provides
evidence that intraoperative irrigation with cefuroxime is effective as an antibiotic prophy-
laxis for endophthalmitis.

Keywords: cataract, postoperative endophthalmitis, intraoperative cefuroxime irrigation,
phacoemulsification

Introduction

In the treatment of cataract, the leading cause of blindness worldwide, phacoemul-
sification has become the dominant surgical procedure of choice. However, the
prevention of acute-onset endophthalmitis, which is a visually devastating compli-
cation after cataract surgery, remains a concern for many cataract surgeons. Even
with prompt and appropriate treatment, postoperative endophthalmitis may signifi-
cantly compromise the visual function and anatomical integrity of the eye. Despite
continuing advancements in ophthalmic care, the incidence of endophthalmitis over
the past decade was 0.02-0.30%."'

submit your manuscript

Dove n

http:

in O

Infection and Drug Resistance 2020:13 1455-1463 1455

© 2020 Ma et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

o 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


mailto:huang_yusen@126.com; 
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Ma et al

Dove

With the significant increase in the volume of cataract
surgery due to the aging of the population, adopting
a variety of prophylactic techniques for endophthalmitis
has become a rising global imperative. At present, there is
no global consensus on the optimal strategies to prevent
endophthalmitis. Some approaches, such as preoperative
povidone-iodine antisepsis, which is the only technique to
reach category II evidence in reducing the rate of
endophthalmitis, have been mandated in the guidelines
for prophylaxis against endophthalmitis following cataract
surgery in many countries. However, other approaches,
such as use of topical and intracameral antibiotics, remain
controversial.

Bacteria can enter the anterior chamber intraoperatively
or early after surgery. As contamination is then present,
intraoperative use of antibiotics should be reasonable.
Although a certain level of intraocular antibiotics can be
achieved with preoperative topical administration, the use
of antibiotics during surgery can result in extremely high
concentrations that last for several hours.* Many studies
conducted among different populations have reported
marked reductions in the rate of postoperative endophthal-
mitis when intracameral antibiotics were introduced.”® The
2014 survey on the American Society of Cataract and
Refractive Surgery members found that 36% of the respon-
dents have used intraocular antibiotic prophylaxis compared
with 14% in the 2007 survey.’

Although intracameral antibiotics are already widely
accepted, the optimal choice of prophylactic routes to pre-
vent postoperative endophthalmitis is controversial.'®!!
Among the studies on intracameral antibiotics, only a few
reports have been conducted on the significant effects of
intracameral cefuroxime outside Europe.'*'* Moreover,
only in European countries is commercial cefuroxime for-
mulation (Aprokam) labeled and available. The off-label
use of intracameral cefuroxime usually requires a two-step
dilution process, and has the potential risks including dilu-
tion errors, bacterial contamination, and toxic anterior seg-
ment syndrome, leading to the reluctance of some surgeons
to adopt the routine use of intracameral antibiotics.’

To address these concerns, the manner of drug prepara-
tion was modified in this study as 750 mg of cefuroxime
dissolved in 500 mL of balanced salt solution (BSS) for
irrigating during phacoemulsification. Although the con-
centration (1500 pg/mL) was about 45% of the European
Society of Cataract and Refractive Surgeons (ESCRS)
recommendation (3,300 pg/mL), it required only a one-
step reconstitution without further dilution, which could

reduce the potential risks of both preparation errors and
contamination. The effect of irrigation with cefuroxime on
the prevention of acute-onset endophthalmitis after pha-
coemulsification was investigated.

Patients and Methods
Study Population

Patients who underwent phacoemulsification surgeries
between January 1, 2012, and December 31, 2019, were
enrolled in this retrospective, comparative, interventional
cohort study. Group 1 included patients who received
irrigation of BSS only during surgery performed from
January 1, 2012 to December 31, 2014, and group 2
included patients who received BSS with cefuroxime
(1500 pg/mL) during surgery performed from January 1,
2015 to December 31, 2019.

Perioperative Medical Treatment

Prior to surgery, all patients had antisepsis with topical 5%
povidone-iodine eyedrops applied to the ocular surface,
conjunctival sac, and upper and lower eyelashes (=3 min
prior to surgery) and 5% povidone-iodine eyedrops applied
to the periorbital skin before draping. Levofloxacin 0.5%
eyedrops were topically administered for one day for
a total of eight times. Postoperatively, topical levofloxacin
0.5% and steroid eyedrops were prescribed four times
daily for 1-2 weeks and diclofenac sodium eyedrops four
times daily for four weeks. The patients were routinely
examined at 1 and 7 days, 4, and 12 weeks +1 (SD)
postoperatively and given standard instructions to seek
urgent medical attention if they developed symptoms of
pain, redness, and loss of vision.

Drug Preparation and Surgical Procedure
The irrigating solution was prepared in hundred-level
laminar flow operating rooms. The one-step reconstitution
of cefuroxime irrigating solutions involved the following
steps. A total of 10 mL BSS aspirated using a 10-mL
syringe from 500 mL BSS (Shenyang Xingqi, Shenyang,
Liaoning, China) was injected into a vial containing
750 mg cefuroxime (Esseti Farmaceutici S.r.l., Noble,
Italy). After the vial was gently shaken until the solution
was free from visible particles, the solution was injected
into 490 mL BSS using the 10-mL syringe. The concen-
tration (1500 pg/mL) of the mixed solution was 45% of
the ESCRS standard (3,300 pg/mL). The cefuroxime irri-
gating solution was always reconstituted by a circulating
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nurse under the supervision of an instrument nurse and
used within 1 hour. Each irrigation/aspiration cannula was
indicated for single patient use. In the course of phacoe-
mulsification, a 2.2- to 2.8-mm, non-sutured, clear corneal
incision was made. After the emulsification of the lens,
a foldable intraocular lens was inserted, and the wound
was hydrated. For a proportion of pediatric cataract cases,
cataract extraction combined with a standard primary pos-
terior continuous circular capsulorhexis and anterior
vitrectomy was performed through a sutured scleral tunnel
incision. Patients who underwent other combined proce-
dures, such as trabeculectomy and penetrating kerato-
plasty, were not included in the study. Topical anesthesia
was used in the majority of patients, while local or general
anesthesia was given to the remaining patients.

Diagnosis and Treatment of Presumed
Endophthalmitis

Within six weeks after cataract surgery, the patient was
highly suspected to have endophthalmitis if there was eye
pain, anterior chamber reaction or flare, hypopyon, and/or
vitritis. Acute-onset endophthalmitis was diagnosed when
toxic anterior segment syndrome, non-infective uveitis,
and other causes of intraocular inflammation were con-
firmed to be excluded. Both positive and negative bacterial
cultures were included. Ultrasound biomicroscopy was
performed when the fundus was invisible under an indirect
ophthalmoscope. Patients with presumed endogenous
endophthalmitis, traumatic endophthalmitis, and delayed
onset endophthalmitis (beyond six weeks after surgery)
were also excluded from the study. Once endophthalmitis
was suspected, an emergency plan was immediately
initiated by a consultation team, including senior experts
specializing in cataract, vitreoretinal surgery, and hospital-
acquired infection control.

A management protocol was conducted in accordance
with the Consensus on the Treatment of Endophthalmitis
Following Cataract Surgery in China,'* Endophthalmitis
Vitrectomy Study guidelines,”> ESCRS guidelines,'® and
our clinical experience.'” Briefly, the following measures
were implemented: (1) Antibiotic irrigation (0.02 mg/mL
vancomycin and 0.04 mg/mL ceftazidime) of the anterior
chamber and capsular bag, in combination with topical and
systemic antibiotics, was given if there were inflammatory
responses clearly restricted to the anterior segment, hypopyon
less than 1.0 mm, no vitreous involvement or only mild
infiltration by inflammatory cells in the anterior vitreous,

visualization of some retinal detail or a good red reflex, and
an intact posterior capsule. An aqueous tap was then taken.
(2) If the anterior chamber infection was serious with
a severely inflamed or purulent vitreous body, antibiotic
irrigation, intravitreal antibiotic injection or pars plana vitrect-
omy, and the combined use of topical and systemic antibiotics
were performed. Aqueous and vitreous taps were taken.

The operated eyes were observed under a slit-lamp
microscope every 4 h after the initial treatment. The sub-
sequent treatment was modified based on the clinical
response and the laboratory report. Favorable responses
included an increase in visual acuity, clearing of media,
a decrease in hypopyon, and the resolution of pain. In eyes
that did not respond well to initial therapy within 24 h or
had become worse, a further aggressive approach was
considered. Repeated intravitreal antibiotic injections
were administered when the fundus examination showed
persistent inflammation or when there was no improve-
ment or poor improvement in visual acuity.

The logarithm of the minimal angle of resolution
(logMAR) corrected distance visual acuity (CDVA) was
evaluated. Finger counting and hand movement were con-
sidered to denote a CDVA of 2.00 and 3.00, respectively.
Light perception was recorded as a CDVA of 4.00, whereas
no light perception and loss of globe were recorded as 5.00.

Statistical Analysis

The total number of cataract surgeries performed in each
group was digitally registered at our institution. The clin-
ical notes of each endophthalmitis case were recorded.
Statistical analysis was performed using SPSS version
20.0 and Stata version 11.1 (Stata Corp. LP, College
Station, TX). The categorical variables were expressed as
frequency (percentage). Fisher’s exact test was used to
compare endophthalmitis, culture-positive endophthalmi-
tis, sex and systemic diseases, and nonparametric Mann—
Whitney U-test was used to compare mean age, duration
from surgery to presentation, CDVA at presentation, and
final CDVA between groups. A P value of less than 0.05
was considered statistically significant.

Results

Over the eight-year study period, 61,299 consecutive pha-
coemulsification surgeries in 46,068 patients were per-
formed. Sixteen eyes (16 patients) developed postoperative
endophthalmitis. The median time from cataract extraction to
onset was 7.56 days (range, 1-30). Five out of 16 eyes
(31.25%) subjected to culture were found to be positive. No
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adverse drug reactions, such as toxic anterior segment syn-
drome or corneal decompensation, which were related to the
administration of intracameral antibiotics, were reported dur-
ing the entire study period. Tables 1 and 2 show the demo-
graphic and clinical features, treatment, and outcomes of the
16 patients. Capsular tear occurred in 819 eyes receiving
combined anterior vitrectomy or not, including posterior
capsule rupture without vitreous loss in 46 eyes, posterior
capsule rupture with vitreous loss in 429 eyes, and primary
posterior continuous circular capsulorhexis and anterior
vitrectomy in 344 eyes with pediatric cataract, and none
developed endophthalmitis. All the 16 eyes with endophthal-
mitis only underwent phacoemulsification with IOL implan-
tation, with no capsular tear or anterior vitrectomy. No
incision leakage was found in these eyes when endophthal-
mitis was initially identified.

Among the 16 patients with endophthalmitis, six were
treated with topical and systemic antibiotics and antibiotic
irrigation; four received topical and systemic antibiotics,
antibiotic irrigation, and intravitreal antibiotic injection;
one was administered with topical antibiotic irrigation
and intravitreal antibiotic injection; five were treated with
topical and systemic antibiotics, antibiotic irrigation, intra-
vitreal antibiotic injection, and pars plana vitrectomy.

In group 1, 11 of 15,948 eyes suffered acute-onset post-
operative endophthalmitis at a rate of 0.07%. The 11
patients comprised one male and 10 females, aged 37-79
years (mean, 65.36 years). Two of them had diabetes melli-
tus, which might increase the incidence of endophthalmitis.
The duration from surgery to presentation was 1-21 days
(mean, 6.0 days). Aqueous and/or vitreous aspirates from

the 11 infected eyes were sent for microbial workup. Four

Table | Characteristics of the || Eyes Suffering Endophthalmitis in Group |

Age (Y) | Sex Eye Postoperative | CDVA at Procedure Final CDVA Final
Presentation Presentation (LogMAR) Outcome
(Days) (LogMAR)
| 71 F Right | 0.92 TA+SA+AI+IVAI 0.30 Improved
2 | 56 F Left | 0.82 TA+SA+AI+IVAI 0.22 Improved
3 54 F Right | 1.0 TA+SA+AI 0.52 Improved
4 |75 M Left | 0.30 TA+SA+AI 0.30 Unchanged
5 37 F Left | 1.70 TA+SA+AI+IVAI+ PPV, IVAI 1.30 Improved
for twice
57 F Right | 20 TA+SA+AI+ IVAI+ PPV 0.52 Improved
7 |77 F Right 20 0.22 TA+SA+AI 0.10 Improved
63 F Right 2 3.0 TA+SA+AI+IVAI+PPY, IVAI for | 1.70 Improved
three times
9 73 F Left 21 0.40 TA+SA+AI 0.22 Improved
10|77 F Right 16 0.40 TA+SA+AI+IVAI, IVAI for twice | 0.22 Improved
79 F Right | 1.0 TA+SA+AI+ IVAI+ PPV 0.30 Improved

Abbreviations: CDVA, corrected distance visual acuity; TA, topical antibiotics; SA, systemic antibiotics; Al, antibiotic irrigation; IVAI, intravitreal antibiotic injection; PPV,

pars plana vitrectomy.

Table 2 Characteristics of the 5 Eyes Suffering Endophthalmitis in Group 2

Age (Y) | Sex Eye Postoperative CDVA at Procedure Final CDVA Final
Presentation Presentation (LogMAR) Outcome
(Days) (LogMAR)
| 6l M Right 4 0.60 TA+SA+AI+ IVAI 0 Improved
2 60 M Left 19 1.40 TA+SA+AI+IVAI+ PPV, [ 1.52 Regressive
IVAI for twice
3 73 F Left | 0.22 TA+SA+AI 0.15 Improved
4 74 F Right | 0.40 TA+SA+AI 0.10 Improved
67 F Left 30 0.22 TA+AI+ IVAI 0.15 Improved

Abbreviations: CDVA, corrected distance visual acuity; TA, topical antibiotics; SA, systemic antibiotics; Al, antibiotic irrigation; IVAI, intravitreal antibiotic injection; PPV,

pars plana vitrectomy.
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eyes had positive culture results, with Staphylococcus
hominissubsp., Neisseria mucosa, Corynebacterium xero-
sis, and Enterococcus faecalis being identified (Table 3).
The mean CDVA increased from 1.07 logMAR (range,
0.22-3.00 logMAR) at presentation to 0.52 logMAR
(range, 0.10-1.70 logMAR) at the final follow-up visit.
Vision in one eye was not improved. In group 2, totally
45,351 eyes received cefuroxime irrigation at the time of
cataract surgery. The incidence rate of clinical endophthal-
mitis was 0.01% (5 eyes), which was significantly lower
than that in group 1 (P <0.01). The two male patients and
three female patients were aged 60—74 years (mean, 67.0
years). Two patients were in an immunocompromised state
secondary to either multiple sclerosis or psoriasis. Both of
these systemic diseases were risk factors of endophthalmi-
tis. The duration from surgery to presentation was 1-30
days (mean, 11.0 days). Streptococcus gordonii was iso-
lated from one eye (Table 3). The positive rate of bacterial
culture was not significantly different between group 1 and
group 2 (P > 0.05). The CDVA was 0.22-1.40 logMAR
(mean, 0.57 logMAR) at presentation and 0.00-1.52
logMAR (mean, 0.38 logMAR) at the final visit. One eye
did not achieve improved vision. The two groups were
comparable in sex, systemic diseases, mean age, duration
from surgery to presentation, CDVA at presentation, and
final CDVA (P = 0.21, 0.55, Fisher’s exact test; P = 0.91,
0.34,0.16, and 0.69, nonparametric Mann—Whitney U-test).

Discussion

The optimum antibiotics selected to prevent endophthal-
mitis after phacoemulsification should possess the proper-
ties of broad spectrum, intraocular safety, minimized
resistance, and easy preparation. In the present study,
intraoperative cefuroxime irrigation was confirmed to
effectively reduce the incidence of postoperative
endophthalmitis with no adverse events. To our knowl-
edge, this is the first large population-based study to

determine the role of intraoperative cefuroxime irrigation

prophylaxis for acute-onset endophthalmitis after phacoe-
mulsification surgery.

Despite the use of preoperative antisepsis regimens, the
ocular surface cannot be rendered completely aseptic. In
patients who have blepharitis and meibomian gland dys-
function, meibomian secretion can go into the surgical
field under the extrusion of the eye speculum and the
irritation of the operation. Regardless of the administration
of antibiotics and povidone-iodine before surgery and fol-
lowing the careful sterilization and aseptic protocols, bac-
terial contamination of the anterior chamber at the end of
in 20-40% 18722
Moreover, evidence shows that postoperative bacterial

cataract surgery occurs of cases.
endophthalmitis is commonly caused by exposure to bac-
teria from the external eye during or after cataract surgery.
The etiologies of the aqueous fluid contamination during
cataract surgery are as follows: the entry of multiple
instruments may carry external ocular surface flora into
the anterior chamber; incision leakage caused by poor or
delayed wound healing may allow the retrograde influx of
external surface fluid during and after surgery; contami-
nated surgical instruments or implants may induce infec-
tion. Therefore, cefuroxime irrigation was intended to
reduce the bacterial flora on the ocular surface and kill
bacterial microbes that could be introduced into the aqu-
eous humor.

Cefuroxime is a broad-spectrum antibiotic that covers
most gram-positive and gram-negative organisms com-
monly associated with postoperative infectious endophthal-
mitis. The bactericidal activity of cefuroxime is both
concentration and time dependent and occurs at concentra-
tions that are 4-5 times higher than the minimal inhibitory
concentration (MIC). No data are available on the duration
of effectiveness of intracameral cefuroxime concentrations
after being used. In the physiological state, aqueous is
constantly replenished at a rate of 1% per minute.”?
Aprokam, which has an intracameral cefuroxime concen-

tration of about 3,300 pg/mL (assuming a 0.3 mL anterior

Table 3 Causative Microorganisms and Their Antibiotic Susceptibility Patterns in the Five Cases with Endophthalmitis

Group Causative Microorganisms Antibiotic Susceptibility Antibiotic Resistance

Group | Staphylococcus hominis subsp Vancomycin, cefuroxime, tobramycin Gentamycin
Neisseria mucosa Vancomycin, tobramycin, cefuroxime, gatifloxacin Cefazolin
Corynebacterium xerosis Vancomycin, tobramycin, cefuroxime, gatifloxacin Cefazolin, cefaclor
Enterococcus faecalis Vancomycin, gatifloxacin, tetracycline Cefuroxime

Group 2 Streptococcus gordonii Vancomycin, ceftazidime, cefuroxime, gatifloxacin Tobramycin, gentamycin

Infection and Drug Resistance 2020:13
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chamber volume), cites mean aqueous humor levels of
2,614 +/— 209 pg/mL at 30 s after drug administration.
Montan et al*® reported that the intracameral cefuroxime
concentration declined to 1,027 + 43 pg/mL at 1 h (28% of
the value at 30 s), which was attributed to the removal of
cefuroxime through the trabecular meshwork and partial
diffusing into the vitreous. In this study, the initial cefurox-
ime concentration in the anterior chamber was 1500 pg/mL.
Theoretically, the concentration is superior to the MIC (2—4
pg/mL) after 2 h for most bacteria responsible for post-
operative endophthalmitis.>* The efficiency of off-label
intracameral cefuroxime in the prophylaxis of endophthal-
mitis in patients undergoing cataract surgery has been
demonstrated. In a landmark, randomized, and multina-
tional ESCRS trial, the incidence of endophthalmitis was
significantly lower in patients receiving intracameral cefur-
oxime with 0.5% levofloxacin ophthalmic solution than in
those receiving 0.5% levofloxacin solution only (0.05% vs
0.25%).” In other two large, prospective studies, the inci-
dence of endophthalmitis was also significantly lower in
patients who were treated with intracameral cefuroxime
compared with those who were not (0.05% vs 0.35%
and 0.05% vs 0.22%).>*° Subsequent retrospective
studies further disclosed the efficacy of intracameral
cefuroxime.”'>!3-262% Recently, the intracameral injection
of Aprokam after cataract surgery was reported to show an
8.5-fold reduction in endophthalmitis (0.02% vs 0.17%).*°

The rate of postoperative endophthalmitis was
0.07% (11/15, 948) in group 1 of the current study,
lower than 0.32% (13/3, 990), 0.59% (39/6, 595), and
1.24% (35/2, 826) in patients without intracameral
cefuroxime in the ESCRS,’ Spanish,27 and French?®
studies, respectively. Although the cefuroxime concen-
tration in group 2 of our study was about 45% of the
ESCRS
irrigation (750 mg/500 mL) reduced endophthalmitis
by 7.0-fold (0.07% vs 0.01%). The rate (0.01%) was
slightly higher than those reported in large-scale retro-

recommendation, intraoperative cefuroxime

spective studies performed in Iran (0%, cefuroxime)®'
but lower than those reported by researchers from
France (0.02%, Aprokam; 0.04%, cefuroxime),26’30
India (0.02%, moxifloxacin),>> Sweden (0.03%,
multiple),’® Spain (0.04%, cefuroxime),** the United
States (0.04%, cefazolin),”> and Australia (0.05%,
vancomycin).” A recent meta-analysis assessed the
endophthalmitis incidence among over 900,000 eyes
reported in 17 studies, finding that the average post-
operative endophthalmitis incidence with intracameral

cefuroxime, moxifloxacin, and vancomycin was 0.03%,
0.02%, and 0.01%, respectively, in the recent two
decades.*®

Although there is growing evidence to support the effi-
cacy of using cefuroxime as prophylaxis against endophthal-
mitis, the most important deterrent appears to be the lack of
a commercially approved preparation in countries outside
Europe. The preparation of intracameral cefuroxime involves
a two-step dilution to achieve the desired concentration of
1 mg in 0.1 mL. Mixing antibiotics in the operating room
increases the theoretical risk of dosing errors and the poten-
tial for introducing intraocular contaminants when several
doses of cefuroxime are decanted from one vial*’~®
Moreover, the inaccurate preparation of intracameral cefur-
oxime was reported to result in ocular toxicity.**
Aprokam, a prediluted preparation of 1 mg/0.1 mL cefurox-
ime, was approved by the European Medicines Agency in
2012 for intracameral injection for the prophylaxis of post-
operative endophthalmitis after cataract surgery. It requires
only a one-step reconstitution without further dilution, which
has the potential to reduce the risk of preparation errors. The
modified method introduced in this study is also composed of
only one step conducted by the operating room staff before
surgery without further dilution, minimizing both preparation
errors and contamination.

The design of this study has a potential weakness.
Intraoperative cefuroxime irrigation for the prevention of
acute-onset postoperative endophthalmitis seems to be
simple, safe, and efficacious, but it was used on an off-
label basis with all the potential legal consequences. The
use of a compounding pharmacy was not without risks. As
ocular toxicity in patients who took an intracameral injec-
tion of 1 mg cefuroxime during cataract surgery was not

reported in previous studies,”>**

we did not specifically
discuss the adverse events, such as changes in intraocular
pressure, induced laser flare, endothelial cell count, and
macular thickness, in this study.

Endophthalmitis is associated with a variety of factors,
including the species and quantity of bacteria entering the
anterior chamber, operative technique, sanitary condition,
perioperative aseptic measures, and postoperative patient
education.”® Studies have reported intracameral antibiotics
present no benefits when topical antibiotics are used,” or vice
versa.** Lack of consensus makes it unlikely to conclusively
define the optimal endophthalmitis prophylaxis techniques
via additional clinical trials. It may differ in determining
whether to use intraoperative antibiotic prophylaxis, which
antibiotic and which route to choose, based on the clinical
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settings in different countries or regions. Concerns about
toxicity, contamination, and institutional regulations remain
with the use of antibiotics. Individual centers and surgeons
should evaluate the benefits and risks associated with various
intracameral antibiotics and the resources available to ensure
appropriate dilution and antiseptic sterility.

In developing countries, patients who have cataract sur-
gery in small- and medium-scale departments of ophthalmol-
ogy may be at a higher risk for infectious endophthalmitis
because of outdated equipment or surgery rooms, inadequate
patient hygiene, delayed postoperative follow-up, and poor
compliance with doctor’s advice.*> Once infection occurs,
deferred diagnosis and delayed treatment are common
because few experienced vitreoretinal surgeons are available.
Intraoperative cefuroxime irrigation with the one-step pre-
paration seems to be feasible and helpful in such settings.

In conclusion, with a modified, one-step reconstitution
of cefuroxime irrigation during cataract surgery, the poten-
tial risk of drug dilution errors and contamination can be
minimized, and the bacterial microbes in the aqueous
humor and conjunctival sac can be reduced, achieving
a decline in the risk of endophthalmitis. Outside Europe,
the use of intraoperative cefuroxime irrigation may be
a good option to prevent acute-onset endophthalmitis
after phacoemulsification before a commercial intracam-
eral antibiotic is available.

Data Sharing Statement

All data relevant to the study are included in the article.
The datasets used and analyzed during the current study
are available from the corresponding authors at any time
upon reasonable request.
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