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Original article

prĞǀĞntion anĚ managĞmĞnt oĨ postcataract ĞnĚophthal-
mitis (ϱ͕ 6)͘ ^incĞ thĞ routinĞ introĚuction oĨ intracamĞral 
inũĞction oĨ cĞĨuroǆimĞ 6 ǇĞars ago͕ thĞ ratĞ oĨ ĞnĚophthal-
mitis has bĞĞn signiĮcantlǇ rĞĚucĞĚ (ϳ-11)͘ &urthĞrmorĞ͕ 
a commĞrciallǇ aǀailablĞ Ĩormulation oĨ cĞĨuroǆimĞ (�pro-
ŬamΠ) approǀĞĚ Ĩor intracamĞral prophǇlaǆis ǁas intro-
ĚucĞĚ to thĞ EuropĞan marŬĞt in 201ϯ͘

ZĞcĞntlǇ͕  thĞ /talian ^ociĞtǇ oĨ OphthalmologǇ issuĞĚ rĞc-
ommĞnĚations to prĞǀĞnt ĞnĚophthalmitis Ĩolloǁing cata-
ract surgĞrǇ͕  but lĞŌ antibiotic usĞ to thĞ inĚiǀiĚual surgĞon s͛ 
ĚiscrĞtion (12)͘

What thĞ �hoosing WisĞlǇ paraĚigm in mĞĚicinĞ ǁoulĚ 
implǇ Ĩor pĞriopĞratiǀĞ prophǇlaǆis in cataract surgĞrǇ rĞ-
mains controǀĞrsial (1ϯ)͕ bĞcausĞ surgical sĞƫngs͕ tĞch-
niƋuĞs͕ anĚ prĞĨĞrĞncĞs maǇ bĞ ĚiīĞrĞnt in ǀarious sĞƫngs͘ 
dopical prĞopĞratiǀĞ antibiotics rĞmain popular ĚĞspitĞ thĞ 
rĞcognition that oǀĞrusĞ anĚ rĞpĞatĞĚ ĞǆposurĞ to topi-
cal antibiotics can lĞaĚ to thĞ ĞmĞrgĞncĞ oĨ bactĞria that 
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Introduction

EnĚophthalmitis rĞmains onĞ oĨ thĞ most challĞnging 
anĚ ĚĞǀastating complications oĨ surgĞrǇ͘ Postcataract ĞnĚo-
phthalmitis inciĚĞncĞ rangĞs Ĩrom 0͘0ϰй to 0͘1ϯй ǁith ĚiīĞr-
ĞncĞs in rĞgional microbiological spĞctrum (1-ϰ)͘

dhĞ EuropĞan ^ociĞtǇ Ĩor �ataract anĚ ZĞĨractiǀĞ ^ur-
gĞrǇ (E^�Z^) has rĞcĞntlǇ upĚatĞĚ its rĞcommĞnĚations Ĩor 

aBStract

Purpose: do surǀĞǇ thĞ surgical routinĞs ǁith rĞgarĚs to prophǇlactic stratĞgiĞs in a samplĞ oĨ /talian hospitals 
anĚ comparĞ thĞsĞ ǁith EuropĞan ^ociĞtǇ Ĩor �ataract anĚ ZĞĨractiǀĞ ^urgĞrǇ (E^�Z^) guiĚĞlinĞs͘
Methods: ^iǆ priǀatĞ anĚ 1ϴ public hospitals ǁĞrĞ incluĚĞĚ in this clinical-basĞĚ rĞtrospĞctiǀĞ stuĚǇ͘ dhĞ oǀĞrall 
ǀolumĞ oĨ cataract opĞrations in thĞ 2ϰ cĞntĞrs in 201ϯ ǁas ϰϯ͕ϱϱϯ͘ Dain outcomĞ mĞasurĞ ǁas inciĚĞncĞ oĨ 
ĞnĚophthalmitis pĞr 1͕000͘ �n inciĚĞncĞ oĨ lĞss than 0͘1ϯй ǁas consiĚĞrĞĚ accĞptablĞ͘
Results: Our stuĚǇ proǀiĚĞs thĞ Įrst /talian Ěata on thĞ usĞ oĨ intracamĞral antibiotics in cataract surgĞrǇ as 
rĞcommĞnĚĞĚ bǇ thĞ E^�Z^͘ dhirtĞĞn cĞntĞrs (ϱϰй) usĞĚ intracamĞral cĞĨuroǆimĞ at thĞ ĞnĚ oĨ surgĞrǇ͘ OĨ thĞ 
1ϯ cĞntĞrs that usĞĚ cĞĨuroǆimĞ͕ ϴ (62й) haĚ an inciĚĞncĞ oĨ ĞnĚophthalmitis lĞss than 0͘1ϯй͘ OĨ thĞ ϳ (2ϵй) 
cĞntĞrs that ĚiĚ not usĞ intracamĞral cĞĨuroǆimĞ͕ all haĚ an ĞnĚophthalmitis ratĞ oĨ grĞatĞr than 0͘1ϯй͘ dhis 
ĚiīĞrĞncĞ ǁas statisticallǇ signiĮcant (pф0͘0ϱ)͘ �mong thĞ ϰ cĞntĞrs not incluĚĞĚ͕ 2 usĞĚ ǀancomǇcin in thĞ inĨu-
sion boƩlĞ͕ 1 a ŇuoroƋuinolonĞ͕ anĚ thĞ last a combination oĨ antibiotics͘ dhĞ maũoritǇ oĨ surgĞons (ϳ1й) usĞĚ 
prĞopĞratiǀĞ antibiotic ĞǇĞĚrops͕ but this mĞasurĞ ǁas not shoǁn to bĞ signiĮcantlǇ protĞctiǀĞ͘
Conclusions: ^lightlǇ morĞ than halĨ oĨ thĞ cĞntĞrs surǀĞǇĞĚ in this stuĚǇ aĚhĞrĞĚ to thĞ rĞcommĞnĚations oĨ thĞ 
E^�Z^ anĚ routinĞlǇ ĞmploǇĞĚ prophǇlactic intracamĞral cĞĨuroǆimĞ͘ �n inciĚĞncĞ oĨ ĞnĚophthalmitis grĞatĞr than 
0͘1ϯй ǁas ĞncountĞrĞĚ signiĮcantlǇ morĞ ĨrĞƋuĞntlǇ among cĞntĞrs that ĚiĚ not ĞmploǇ intracamĞral cĞĨuroǆimĞ͘
Keywords: �ataract surgĞrǇ͕  EnĚophthalmitis͕ ProphǇlaǆis͕ ^urǀĞǇ
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Ěo not rĞsponĚ rĞaĚilǇ to aǀailablĞ trĞatmĞnts͘ Dounting 
ĞǀiĚĞncĞ suggĞsts that ocular surĨacĞ organisms arĞ bĞcom-
ing morĞ rĞsistant to ŇuoroƋuinolonĞs͕ ǁith up to ϯ0й oĨ 
culturĞĚ ocular isolatĞs bĞing rĞsistant (1ϰ͕ 1ϱ)͘ �lso͕ thĞ 
ĞĸcacǇ anĚ saĨĞtǇ proĮlĞ oĨ intracamĞral cĞĨuroǆimĞ Ěur-
ing cataract surgĞrǇ rĞmains controǀĞrsial sincĞ thĞrĞ arĞ 
conŇicting rĞsults in thĞ litĞraturĞ about thĞ aĚĚitional pro-
tĞctiǀĞ ĞīĞct oĨ cĞĨuroǆimĞ ǁhĞn aĚĚĞĚ to thĞ stanĚarĚ oĨ 
carĞ (16-1ϴ)͘

dhĞ purposĞ oĨ our stuĚǇ ǁas to conĚuct a surǀĞǇ anĚ 
collĞct Ěata on thĞ aƫtuĚĞs anĚ mĞthoĚs usĞĚ to prĞǀĞnt 
postcataract ĞnĚophthalmitis in sĞlĞctĞĚ /talian hospitals anĚ 
to comparĞ practicĞ ǁith E^�Z^ guiĚĞlinĞs anĚ bĞst aǀailablĞ 
ĞǀiĚĞncĞ͘

Methods

� multiplĞ-choicĞ ƋuĞstionnairĞ surǀĞǇ ǁas ĚĞsignĞĚ anĚ 
Ğ-mailĞĚ to a broaĚ cross-sĞction oĨ ĚiīĞrĞnt sĞƫngs across 
thĞ countrǇ͘ ^iǆ priǀatĞ anĚ 1ϴ public /talian hospitals partici-
patĞĚ in this surǀĞǇ͘

�mong public hospitals͕ 10 ǁĞrĞ tĞaching hospitals͘ /nsti-
tutional rĞǀiĞǁ boarĚ approǀal ǁas obtainĞĚ Ĩor rĞtrospĞc-
tiǀĞ rĞǀiĞǁ oĨ ĚatabasĞs͘

dhĞ aggrĞgatĞ inciĚĞncĞ oĨ ĞnĚophthalmitis ǁas Ğstab-
lishĞĚ Ĩrom a rĞtrospĞctiǀĞ analǇsis oĨ a coĚing ĚatabasĞ at 
thĞ rĞspĞctiǀĞ institutions (numbĞr oĨ postopĞratiǀĞ ĞnĚo-
phthalmitis coĚĞsͬnumbĞr oĨ cataract surgĞrǇ coĚĞs at that 
institution)͘ �n inciĚĞncĞ oĨ postcataract ĞnĚophthalmitis oĨ 
lĞss than 0͘1ϯй ǁas chosĞn as an accĞptablĞ lĞǀĞl oĨ ĞnĚo-
phthalmitis͕ sincĞ a sǇstĞmatic rĞǀiĞǁ ĨounĚ an aggrĞgatĞ in-
ciĚĞncĞ oĨ ĞnĚophthalmitis occurring aŌĞr cataract surgĞrǇ 
oĨ 0͘1ϯй (ϯ)͘

dhĞ purposĞ oĨ thĞ Įrst part oĨ thĞ ƋuĞstionnairĞ ǁas to 
collĞct inĨormation about thĞ surgical routinĞs ǁith rĞgarĚs 
to prophǇlactic stratĞgiĞs͘

dhĞ purposĞ oĨ thĞ sĞconĚ part oĨ thĞ ƋuĞstionnairĞ ǁas 
to ĚĞtĞrminĞ thĞ inciĚĞncĞ oĨ ĞnĚophthalmitis aŌĞr cataract 
surgĞrǇ in 201ϯ in Ğach hospital anĚ to assĞss ǁhĞthĞr thĞ 
E^�Z^ rĞcommĞnĚations ǁith rĞgarĚs to intracamĞral cĞĨu-
roǆimĞ ǁĞrĞ ĨolloǁĞĚ͘ &urthĞrmorĞ͕ allĞrgic or toǆic rĞac-
tions ǁith intracamĞral cĞĨuroǆimĞ ǁĞrĞ ƋuĞriĞĚ͘

Statistical analysis

dhĞ rĞsults ǁĞrĞ analǇǌĞĚ using ^tataDP11 statistical 
soŌǁarĞ (^tata �orp͕͘ �ollĞgĞ ^tation͕ dy͕ h^�; 2011)͘ &irst͕ 
a ĚĞscriptiǀĞ analǇsis oĨ thĞ cĞntĞrs ǁas conĚuctĞĚ͕ consiĚ-
Ğring thĞ numbĞr oĨ inĨĞctious ĞnĚophthalmitis casĞs pĞr 
1͕000 cataracts͕ as ǁĞll as thĞ hospital tǇpĞ͘ ZĞsults ǁĞrĞ 
ĞǆprĞssĞĚ in ĨrĞƋuĞnciĞs anĚ pĞrcĞntagĞs͘ EnĚophthalmitis 
inciĚĞncĞs at thĞ ǀarious participating institutions ǁĞrĞ Ěi-
chotomiǌĞĚ as ф0͘1ϯй ǀs х0͘1ϯй͘ � ĚĞscriptiǀĞ analǇsis oĨ 
thĞ usĞ oĨ pĞriopĞratiǀĞ antibiotics anĚͬor intracamĞral an-
tibiotics͕ possiblĞ siĚĞ ĞīĞcts͕ anĚ thĞ usĞ oĨ postopĞratiǀĞ 
antibiotics ǁas thĞn carriĞĚ out͘ &inallǇ͕  a uniǀariatĞ analǇsis 
ǁas pĞrĨormĞĚ in orĚĞr to highlight ǁhich outcomĞs ǁĞrĞ 
rĞlatĞĚ to a ratĞ oĨ ĞnĚophthalmitis highĞr or loǁĞr than thĞ 
ĞǆpĞctĞĚ accĞptablĞ ǀaluĞ oĨ 0͘1ϯй͘ &or all analǇsĞs͕ thĞ ɲ 
lĞǀĞl ǁas sĞt at 0͘0ϱ͘

Results

Our surǀĞǇ mirrors rĞal-ǁorlĚ practicĞ paƩĞrns to prĞǀĞnt 
postcataract ĞnĚophthalmitis among a spĞctrum oĨ priǀatĞ 
anĚ acaĚĞmic sĞƫngs ǁith ǀarǇing surgical ǀolumĞs in 201ϯ͘

dhĞ oǀĞrall ǀolumĞ oĨ cataract opĞrations in thĞ 2ϰ cĞn-
tĞrs in 201ϯ ǁas ϰϯ͕ϱϱϯ͘

�ĞntĞr charactĞristics arĞ shoǁn in dablĞ /: ϴ hospitals 
ǁĞrĞ public͕ 10 ǁĞrĞ acaĚĞmic͕ anĚ 6 ǁĞrĞ priǀatĞ opĞrat-
ing ǁithin thĞ /talian Eational ,Ğalth ^ǇstĞm͘ ElĞǀĞn cĞntĞrs 
shoǁĞĚ an inciĚĞncĞ oĨ postcataract ĞnĚophthalmitis loǁĞr 
than 0͘1ϯй anĚ 1ϯ cĞntĞrs shoǁĞĚ an inciĚĞncĞ highĞr than 
0͘1ϯй͘

dablĞ // shoǁs thĞ mĞthoĚs usĞĚ to prĞǀĞnt postop-
ĞratiǀĞ ĞnĚophthalmitis͘ �ll surgĞons usĞĚ prĞopĞratiǀĞ 
 conũunctiǀal poǀiĚonĞ-ioĚinĞ͘ dhĞ usĞ oĨ subconũunctiǀal 
antibiotics ǁas not rĞportĞĚ anĚ onlǇ in 2 cĞntĞrs ǁas ǀan-
comǇcin usĞĚ in thĞ inĨusion boƩlĞ͘ dhĞ maũoritǇ oĨ sur-
gĞons (ϳ1й) usĞĚ prĞopĞratiǀĞ antibiotic ĞǇĞĚrops anĚ 6ϯй 
oĨ thĞm rĞcommĞnĚ starting a pĞriopĞratiǀĞ topical antibi-
otic ϯ ĚaǇs bĞĨorĞ thĞ schĞĚulĞĚ cataract surgĞrǇ͘ &luoroƋui-
nolonĞs ǁĞrĞ thĞ prĞĨĞrrĞĚ prĞopĞratiǀĞ topical antibiotic 
Ĩor cataract surgĞrǇ (oŇoǆacin͕ ciproŇoǆacin͕ anĚ lĞǀoŇoǆa-
cin͕ in orĚĞr oĨ ĨrĞƋuĞncǇ)͘ dhirtĞĞn cĞntĞrs (ϱϰй) usĞĚ in-
tracamĞral cĞĨuroǆimĞ at thĞ ĞnĚ oĨ surgĞrǇ͘ ^urgĞons usĞĚ 
morĞ than onĞ antibiotic as a postopĞratiǀĞ prophǇlaǆis ac-
corĚing to local microbiological surǀĞillancĞ (chloramphĞni-
col н ŇuoroƋuinolonĞs͕ nĞtilmicin н ŇuoroƋuinolonĞs)͘ dhĞ 
maũoritǇ oĨ cataract surgĞons ĚiĚ not tapĞr antibiotics Ěur-
ing Ĩolloǁ-up͘

taBle i - �Ğscription oĨ thĞ cĞntĞrs

No. (%)

Annual surgical procedures volume
  ≤1,999 5 (20.8)
 2,000-3,999 13 (54.2)
  ≥4,000 6 (25.0)

Annual cataract volume
  ≤999 4 (16.7)
 1,000-1,999 13 (54.2)
  ≥2,000 7 (29.2)

Number of infectious endophthalmitis cases per 1,000
 <0.13 11 (45.8)
  ≥0.13 13 (54.2)

Geographic area
 Northwest 4 (16.7)
 Northeast 9 (37.5)
 Central 5 (20.8)
 South 6 (25.0)

Hospital type
 Public 8 (33.3)
 Teaching 10 (41.7)
  Private operating with the National Health System 6 (25.0)
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taBle ii - �Ğscription oĨ thĞ thĞrapiĞs usĞĚ

No. (%)

Your preferred perioperative topical antibiotic
 Don’t use 5 (20.8)
  Ofloxacin or ciprofloxacin 11 (45.8)
  Levofloxacin 6 (25.0)
  Gatifloxacin or moxifloxacin -
 Other 2 (8.3)

When do you start perioperative topical antibiotic?
 Don’t use 4 (16.7)
 3 days before 15 (62.5)
 1 day before 1 (4.2)
 Upon arrival at hospital 4 (16.7)

Use of intracameral antibiotics
 Don’t use 8 (33.3)
  Cephalosporin (e.g., cefuroxime) direct injection 10 (41.7)
  Cephalosporin (infusion bottle) -
  Vancomycin (direct injection) 1 (4.2)
  Vancomycin (infusion bottle) 2 (8.3)
  Quinolone (direct injection) -
  Quinolone (infusion bottle) -
  Other antibiotic (direct injection) 1 (4.2)
  Other antibiotic (infusion bottle) -
 More than one choice 2 (8.3)

How do you give antibiotics at the end of the 
surgery?
 Topical 8 (33.3)
  Subconjunctival -
 Intracameral 7 (29.2)
 None of the above 1 (4.2)
 More than one choice 8 (33.3)

Who prepares your intracameral antibiotics?
  Nursing staff 15 (65.5)
 Pharmacy -
 Surgeon 1 (4.2)
  Don’t use intracameral antibiotic 8 (33.3)

Have you ever had a complication from using 
“homemade” intracameral antibiotics?
 Don’t use them 9 (37.5)
 No, despite using them 14 (58.3)
  Infection -
  Inflammation 1 (4.2)
  Corneal endothelial injury -

Do you administer antibiotics at the conclusion of 
the surgery?
  Topical application 13 (54.2)
  Subconjunctival injection -
 Collagen shield -
  Intracameral injection 5 (20.8)
 None of the above 1 (4.2)
 More than one choice 5 (20.8)

No. (%)

When do you start postoperative topical antibiotic?
 Don’t use -
 The day of the surgery 16 (66.7)
 Postop day 1 8 (33.3)

For how long do you continue postoperative  
topical antibiotic?
 Don’t use -
 One week or less (no taper) 11 (45.8)
 Several weeks (no taper) 6 (25.0)
  Taper off during several weeks 7 (29.2)

What intracameral antibiotics do you use?
  I don’t use intracameral antibiotics 7 (29.2)
  Cefuroxime 13 (54.2)
 Vancomycin 2 (8.3)
 Quinolone 1 (4.2)
 More than one 1 (4.2)

If you do not currently use intracameral cefurox-
ime, which of the following have contributed to 
this decision?
  Risk of dilution errors -
  Risk of bacterial contamination -
  Risk of endothelial toxicity 3 (30.0)
  Lack of commercially available preformulated 

preparation
4 (40.0)

 More than one choice 3 (30.0)

If a commercially available preformulated prepa-
ration of cefuroxime for intracameral use were 
available, would you use it?
 Yes 19 (82.6)
 No 4 (17.4)

If you use intracameral cefuroxime, do you con-
sider penicillin allergy a contraindication?
 Yes 10 (50.0)
 No 10 (50.0)

dablĞ /// shoǁs thĞ association oĨ ĞnĚophthalmitis bǇ thĞra-
pǇ usĞĚ͘ dhirtĞĞn cĞntĞrs (ϱϰй) usĞĚ intracamĞral  cĞĨuroǆimĞ 
at thĞ ĞnĚ oĨ surgĞrǇ͘  OĨ thĞ 1ϯ cĞntĞrs that usĞĚ cĞĨuroǆimĞ͕ 
ϴ (62й) haĚ an inciĚĞncĞ oĨ ĞnĚophthalmitis lĞss than 0͘1ϯй͘ 
OĨ thĞ ϳ (2ϵй) cĞntĞrs that ĚiĚ not usĞ intracamĞral cĞĨuroǆ-
imĞ͕ all haĚ an ĞnĚophthalmitis ratĞ grĞatĞr than 0͘1ϯй͘ dhis 
ĚiīĞrĞncĞ ǁas statisticallǇ signiĮcant (pф0͘0ϱ)͘ �mong thĞ ϰ 
cĞntĞrs not incluĚĞĚ͕ 2 usĞĚ ǀancomǇcin in thĞ inĨusion boƩlĞ͕ 
1 a ŇuoroƋuinolonĞ͕ anĚ thĞ last a combination oĨ antibiotics͘ /n 
onĞ oĨ thĞ cĞntĞrs ǁhĞrĞ ǀancomǇcin ǁas usĞĚ͕ thĞ inciĚĞncĞ 
oĨ ĞnĚophthalmitis ǁas loǁĞr than 0͘1ϯй͘ /n thĞ cĞntĞr ǁhĞrĞ 
a ŇuoroƋuinolonĞ ǁas usĞĚ anĚ in thĞ cĞntĞr ǁhĞrĞ a combi-
nation oĨ cĞĨuroǆimĞ н ǀancomǇcin ǁas usĞĚ͕ thĞ inciĚĞncĞ oĨ 
ĞnĚophthalmitis ǁas ĨounĚ to bĞ loǁĞr than 0͘1ϯй͘ dhĞ usĞ oĨ 
prĞopĞratiǀĞ antibiotics ǁas not shoǁn to bĞ signiĮcantlǇ asso-
ciatĞĚ ǁith a rĞĚuction in thĞ inciĚĞncĞ oĨ ĞnĚophthalmitis͘ Our 
Ěata shoǁĞĚ no ĚiīĞrĞncĞs in thĞ inciĚĞncĞ oĨ postcataract Ğn-
Ěophthalmitis bĞtǁĞĞn high-ǀolumĞ anĚ loǁ-ǀolumĞ cĞntĞrs͘To be continued

taBle ii - continuĞĚ
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taBle iii - hniǀariatĞ analǇsis

Infectious endophthalmitis cases per 1,000

<0.13 ≥0.13 p

Annual cataract volume
  ≤999 (n = 4) 2 (50.0) 2 (50.0) 0.974
  1,000-1,999 (n = 13) 6 (46.1) 7 (53.8)
  ≥2,000 (n = 7) 3 (42.9) 4 (57.1)

How do you give antibiotics at the end of the surgery?
  Topical (n = 8) 1 (12.5) 7 (87.5) 0.057a

  Subconjunctival (n = 0) - -
  Intracameral (n = 7) 3 (42.9) 4 (57.1)
  None of the above (n = 1) 1 (100.0) -
  More than one choice (n = 8) 6 (75.0) 2 (25.0)

What intracameral antibiotics do you use?
  I don’t use intracameral antibiotics (n = 7) - 7 (100.0) 0.048a

  Cefuroxime (n = 13) 8 (61.5) 5 (38.5)
  Vancomycin (n = 2) 1 (50.0) 1 (50.0)
  Quinolone (n = 1) 1 (100.0) -
  More than one (n = 1) 1 (100.0) -

Who prepares your intracameral antibiotics?
  Nursing staff (n = 15) 9 (60.0) 6 (40.0) 0.050a

 Pharmacy - -
  Surgeon (n = 1) 1 (100.0) -
  Don’t use intracameral antibiotic (n = 8) 1 (12.5) 7 (87.5)

Your preferred perioperative topical antibiotic
  Don’t use (n = 5) 2 (40.0) 3 (60.0) 0.315
  Ofloxacin or ciprofloxacin (n = 11) 7 (63.6) 4 (36.4)
  Levofloxacin (n = 6) 1 (16.7) 5 (83.3)
  Gatifloxacin or moxifloxacin (n = 0) - -
  Other (n = 2) 1 (50.0) 1 (50.0)

When do you start perioperative topical antibiotic?
  Don’t use (n = 4) 1 (25.0) 3 (75.0) 0.091a

  3 days before (n = 15) 9 (60.0) 6 (40.0)
  1 day before (n = 1) 1 (100.0) -
  Upon arrival at hospital (n = 4) - 4 (100.0)

Do you administer antibiotics at the conclusion of the surgery?
  Topical application (n = 13) 5 (38.5) 8 (61.5) 0.585
  Subconjunctival injection (n = 0) - -
  Collagen shield (n = 0) - -
  Intracameral injection (n = 5) 3 (60.0) 2 (40.0)
  None of the above (n = 1) - 1 (100.0)
  More than one choice (n = 5) 3 (60.0) 2 (40.0)
  Don’t use (n = 0) - - 0.148
  The day of the surgery (n = 16) 9 (56.2) 7 (43.7)
  Postop day 1 (n = 8) 2 (25.0) 6 (75.0)

For how long do you continue postoperative topical antibiotic?
  Don’t use (n = 0) - - 0.544
  One week or less (no taper) (n = 11) 6 (54.5) 5 (45.4)
  Several weeks (no taper) (n = 6) 3 (50.0) 3 (50.0)
  Taper off during several weeks (n = 7) 2 (28.6) 5 (71.4)
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Discussion

WĞ prĞsĞnt inĨormation on currĞnt prophǇlactic antibiotic 
usĞ Ĩor cataract surgĞrǇ in /talǇ͘

�ĞspitĞ thĞ ĞǆistĞncĞ oĨ intĞrnationallǇ ǀaliĚatĞĚ stan-
ĚarĚiǌĞĚ protocols͕ thĞrĞ is hĞtĞrogĞnĞitǇ rĞgarĚing sur-
gĞons͛ Ğīorts to prĞǀĞnt ĞnĚophthalmitis in thĞ rĞal ǁorlĚ͘

/t is controǀĞrsial ǁhĞthĞr prĞopĞratiǀĞ antibiotics or in-
tracamĞral cĞĨuroǆimĞ plaǇ a rolĞ in thĞ routinĞ prophǇlaǆis 
oĨ postcataract ĞnĚophthalmitis (16͕ 1ϳ)͘ dhĞ maũoritǇ oĨ 
/talian cataract surgĞons usĞ topical ŇuoroƋuinolonĞs in thĞ 
pĞriopĞratiǀĞ pĞrioĚ͘ �s no signiĮcant association ǁas ĨounĚ 
in our surǀĞǇ͕  ǁĞ cannot rĞcommĞnĚ or ĚiscouragĞ thĞ usĞ oĨ 
prĞopĞratiǀĞ antibiotics͘ dhĞ oǀĞrusĞ anĚ rĞpĞatĞĚ ĞǆposurĞ 
to antibiotics maǇ lĞaĚ to thĞ ĞmĞrgĞncĞ oĨ bactĞria that Ěo 
not rĞsponĚ rĞaĚilǇ to aǀailablĞ trĞatmĞnts͘

Our surǀĞǇ proǀiĚĞs thĞ Įrst /talian Ěata on thĞ usĞ oĨ intra-
camĞral antibiotics in cataract surgĞrǇ͘  dhĞrĞ is alrĞaĚǇ strong 
ĞǀiĚĞncĞ that intracamĞral prophǇlaǆis ǁith cĞĨuroǆimĞ maǇ bĞ 
ĞīĞctiǀĞ in loǁĞring thĞ inciĚĞncĞ oĨ ĞnĚophthalmitis (ϳ-11)͘ 
dhĞ E^�Z^ has bĞĞn rĞcommĞnĚing aĚministĞring cĞĨuroǆimĞ 
in thĞ antĞrior chambĞr in all cataract surgĞrǇ casĞs sincĞ 200ϳ 
(ϱ)͘ ,oǁĞǀĞr͕  thĞ aĚĚitional protĞctiǀĞ rolĞ oĨ cĞĨuroǆimĞ oǀĞr 
thĞ stanĚarĚiǌĞĚ protocols is a maƩĞr oĨ ĚĞbatĞ͘ �ccorĚing to 
our surǀĞǇ͕  cĞĨuroǆimĞ sĞĞms to haǀĞ a protĞctiǀĞ ĞīĞct͘ 'iǀĞn 
thĞ loǁ ratĞ oĨ inciĚĞncĞ oĨ ĞnĚophthalmitis͕ it is Ěiĸcult to 
ĚĞmonstratĞ a grĞatĞr ĞĸcacǇ oĨ a prĞǀĞntiǀĞ protocol that in-
cluĚĞs intracamĞral cĞĨuroǆimĞ ǀs a prophǇlactic protocol that 
ĚoĞs not incluĚĞ cĞĨuroǆimĞ; hoǁĞǀĞr͕  ǁhĞn thĞ E^�Z^ guiĚĞ-
linĞs arĞ ĨolloǁĞĚ͕ 62й oĨ cĞntĞrs that routinĞlǇ usĞ intracamĞr-
al cĞĨuroǆimĞ haĚ an inciĚĞncĞ oĨ postcataract ĞnĚophthalmitis 
loǁĞr than thĞ accĞptablĞ 0͘1ϯй anĚ similarlǇ accĞptablĞ ratĞs 
ǁĞrĞ ĨounĚ signiĮcantlǇ lĞss ĨrĞƋuĞntlǇ among cĞntĞrs that ĚiĚ 
not routinĞlǇ ĞmploǇ intracamĞral cĞĨuroǆimĞ͘ EĞǀĞrthĞlĞss͕ in 
ϱ cĞntĞrs that routinĞlǇ usĞĚ intracamĞral cĞĨuroǆimĞ͕ thĞ inci-
ĚĞncĞ oĨ postcataract ĞnĚophthalmitis ǁas highĞr than 0͘1ϯй͘ 
dhĞrĞ maǇ haǀĞ bĞĞn othĞr Ĩactors than ũust intracamĞral anti-
biotics that contributĞĚ to highĞr ĞnĚophthalmitis ratĞs͕ incluĚ-
ing thĞ usĞ oĨ pĞriopĞratiǀĞ topical antibiotics (tǇpĞ oĨ molĞculĞ 
anĚ Ěuration oĨ prophǇlaǆis) anĚ thĞ clinical charactĞristics oĨ 
thĞ patiĞnts opĞratĞĚ͘

/n thĞ samplĞ oĨ sĞlĞctĞĚ hospitals incluĚĞĚ in this surǀĞǇ͕  
onlǇ 1ϯ cĞntĞrs (ϱϰй) usĞĚ intracamĞral cĞĨuroǆimĞ at thĞ 
ĞnĚ oĨ surgĞrǇ͘ ,oǁĞǀĞr͕  ǁith prĞĨormulatĞĚ cĞĨuroǆimĞ noǁ 
bĞing rĞaĚilǇ aǀailablĞ͕ thĞ numbĞr oĨ /talian cataract sur-
gĞons ǁho usĞ cĞĨuroǆimĞ is incrĞasing͕ as shoǁn in dablĞ //͘ 
/ntracamĞral usĞ maǇ haǀĞ gainĞĚ sloǁ accĞptancĞ bǇ sur-
gĞons in /talǇ oǀĞr othĞr mĞans oĨ aĚministration oĨ antibiot-
ics (subconũunctiǀallǇ or in thĞ inĨusion boƩlĞ) Ĩor tĞchnical 
rĞasons (risŬ oĨ Ěilution Ğrrors anĚ bactĞrial contamination) 
anĚ concĞrns about ĞnĚothĞlial cornĞal toǆicitǇ͘

dhĞ choicĞ oĨ cĞĨuroǆimĞ as an iĚĞal prophǇlactic antibi-
otic to coǀĞr thĞ most ĨrĞƋuĞnt microbiological pathogĞns ĚĞ-
riǀĞs Ĩrom thĞ conclusion oĨ thĞ EnĚophthalmitis sitrĞctomǇ 
^tuĚǇ (1ϵ)͘ Dicrobiological surǀĞillancĞ is manĚatorǇ to ǀali-
ĚatĞ thĞ currĞnt rolĞ oĨ cĞĨuroǆimĞ͘ WhĞn ǁĞ comparĞ micro-
biological surǀĞillancĞ (1ϴ͕ 20) among ĚiīĞrĞnt stuĚiĞs in thĞ 
hnitĞĚ ^tatĞs anĚ EuropĞ͕ thĞ list oĨ gĞrms inǀolǀĞĚ is stablĞ 
anĚ similar͕  ǁith thĞ maũoritǇ oĨ thĞm in thĞ 'ramнcatĞgorǇ: 
coagulasĞ-nĞgatiǀĞ Staphylococci, Staphylococcus aureus, 

­alpha-hemolytic­streptococci, anĚ Streptococcus pneumoniae. 
�mong 'ramо organisms arĞ Pseudomonas spp, enterobacte-
riaceae,­Haemophilus­influenzae,­Moraxella, anĚ Klebsiella. � 
rĞcĞnt microbiological rĞǀiĞǁ (1ϴ) oĨ all culturĞ-proǀĞn casĞs 
oĨ ĞnĚophthalmitis in thĞ last 2ϱ ǇĞars at onĞ largĞ institution͕ 
ĞǀĞn though this stuĚǇ ĚiĚ not spĞciĮcallǇ looŬ at this aspĞct͕ 
supportĞĚ cĞĨuroǆimĞ ǀs cĞĨaǌolin anĚͬor othĞr antibiotics 
that haǀĞ highĞr rĞsistant ratĞs͘

�s Ĩar as allĞrgic or toǆic rĞactions arĞ concĞrnĞĚ͕ it ǁas 
rĞcĞntlǇ rĞportĞĚ (21) that a patiĞnt ĚĞǀĞlopĞĚ an anaphǇ-
lactic rĞaction sĞǀĞral minutĞs aŌĞr intracamĞral inũĞction oĨ 
cĞĨuroǆimĞ at thĞ ĞnĚ oĨ unĞǀĞnƞul phacoĞmulsiĮcation anĚ 
intraocular lĞns implantation surgĞrǇ͘ /n our surǀĞǇ͕  ϱ0й oĨ 
surgĞons ǁĞrĞ concĞrnĞĚ about toǆic or allĞrgic rĞactions͘

�hoosing WisĞlǇ also is a patiĞnt-spĞciĮc choicĞ͘ &or Ğǆ-
amplĞ͕ ĞlĚĞrlǇ patiĞnts ǁith blĞpharitis͕ poor tĞar Įlm͕ or an-
ticipatĞĚ prolongĞĚ surgĞrǇ maǇ bĞ morĞ pronĞ to inĨĞction 
anĚ thĞrĞĨorĞ gooĚ canĚiĚatĞs Ĩor intracamĞral or prĞopĞra-
tiǀĞ antibiotics͘

/t ǁoulĚ bĞ oĨ clinical intĞrĞst to inǀĞstigatĞ ǁhĞthĞr a 
corrĞlation bĞtǁĞĞn spĞciĮc tǇpĞs oĨ gĞrms in immunocom-
promisĞĚ patiĞnts maǇ bĞ ĚĞmonstratĞĚ͕ such as thosĞ ǁith 
ĚiabĞtĞs͕ cancĞr͕  or long-tĞrm trĞatmĞnt ǁith stĞroiĚs͘

�ost-ĞīĞctiǀĞnĞss analǇsĞs arĞ also ǁarrantĞĚ͘ � rĞtro-
spĞctiǀĞ stuĚǇ carriĞĚ out at thĞ hniǀĞrsitǇ oĨ hĚinĞ͕ /talǇ͕  
in 201ϯ shoǁĞĚ that thĞ usĞ oĨ commĞrciallǇ aǀailablĞ intra-
camĞral antibiotics is not cost-ĞīĞctiǀĞ in thĞ prĞǀĞntion oĨ 
postcataract ĞnĚophthalmitis comparĞĚ to thĞ costs oĨ ǀitrĞc-
tomǇ Ĩor ĞnĚophthalmitis͕ giǀĞn thĞ rarĞ occurrĞncĞ oĨ post-
cataract ĞnĚophthalmitis (ProĨ͘  P͘  >anǌĞƩa anĚ coǁorŬĞrs͕ 
pĞrsonal communication͕ PorĚĞnonĞ͕ /talǇ͕  ^ĞptĞmbĞr 201ϰ)͘

^trĞngths oĨ our stuĚǇ arĞ thĞ ĞnrollmĞnt oĨ a ǀariĞtǇ oĨ 
priǀatĞ͕ public͕ anĚ acaĚĞmic sĞƫngs across /talǇ͘ dhis is thĞ 
Įrst /talian surǀĞǇ on thĞ subũĞct to ĞmploǇ Ğ-mail ƋuĞstion-
nairĞs Ĩor Ěata collĞction͘ dhĞ mĞthoĚ oīĞrs aĚǀantagĞs oǀĞr 
postal surǀĞǇs anĚ tĞlĞphonĞ intĞrǀiĞǁs͕ as ĚirĞct ĚialoguĞ 
among thĞ ĞpiĚĞmiologists (&͘ �͕͘ Z͘'͕͘ Z͘^͘)͕ thĞ principal in-
ǀĞstigator (�͘'͘)͕ anĚ cataract surgĞons (complĞtĞ list rĞport-
ĞĚ in thĞ �ppĞnĚiǆ) alloǁs clariĮcation oĨ ƋuĞrǇ ansǁĞrs anĚ 
aĚĚitional ƋuĞriĞs͕ anĚ lĞaǀĞs timĞ Ĩor a bĞƩĞr rĞtrospĞctiǀĞ 
analǇsis͘ Each cĞntĞr inǀolǀĞĚ in thĞ surǀĞǇ ǁas blinĚ rĞgarĚ-
ing thĞ participation oĨ thĞ othĞr cĞntĞrs͘

>imitations incluĚĞ thĞ rĞtrospĞctiǀĞ naturĞ oĨ our stuĚǇ͘ 
dhĞrĞ maǇ haǀĞ bĞĞn othĞr Ĩactors than ũust intracamĞral 
antibiotics that contributĞĚ to loǁĞr ĞnĚophthalmitis ratĞs͘ 
ZanĚomiǌĞĚ controllĞĚ trials ǁith rarĞ outcomĞs rĞƋuirĞ ǀĞrǇ 
largĞ samplĞ siǌĞs anĚ arĞ costlǇ or ĞǀĞn cost-prohibitiǀĞ to 
conĚuct͘ &urthĞr͕  ǁĞ coulĚ not pĞrĨorm a hĞalth tĞchnologǇ 
assĞssmĞnt analǇsis giǀĞn thĞ absĞncĞ oĨ uniĨorm Ěata anĚ 
suĸciĞnt stuĚiĞs͘ WĞ arĞ aǁarĞ that casĞ-control stuĚiĞs or 
moĚĞls coulĚ haǀĞ proǀiĚĞĚ morĞ soliĚ sciĞntiĮc Ěata than a 
surǀĞǇ͘ � high cutpoint Ĩor an accĞptablĞ lĞǀĞl oĨ ĞnĚophthal-
mitis ǁas ĚĞciĚĞĚ on (0͘1ϯй): in a sǇstĞmatic rĞǀiĞǁ͕ an ag-
grĞgatĞ inciĚĞncĞ oĨ ĞnĚophthalmitis occurring aŌĞr cataract 
surgĞrǇ oĨ 0͘12ϴй ǁas ĨounĚ (ϯ)͘ &urthĞr͕  thĞ cutoī ĚĞciĚĞĚ 
in our surǀĞǇ ǁas loǁĞr than thĞ lĞǀĞl ĨounĚ in thĞ cĞĨuroǆimĞ 
stuĚǇ (ϱ)͘ WĞ arĞ aǁarĞ that it ǁoulĚ haǀĞ bĞĞn ĚĞsirablĞ to 
haǀĞ a loǁĞr than rĞportĞĚ aǀĞragĞ lĞǀĞl oĨ  ĞnĚophthalmitis; 
hoǁĞǀĞr͕  ĚĞaling ǁith rarĞ clinical ĞǀĞnts͕ thĞ choicĞ oĨ loǁĞr 
cutpoint maǇ haǀĞ ǁĞaŬĞnĞĚ thĞ association͘
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/n conclusion͕ ǁhĞn ǁĞ comparĞ routinĞ clinical prac-
ticĞ in thĞ samplĞ oĨ /talian hospitals ĞnrollĞĚ in this surǀĞǇ 
ǁith E^�Z^ guiĚĞlinĞs anĚ bĞst aǀailablĞ ĞǀiĚĞncĞ͕ thĞ usĞ 
oĨ cĞĨuroǆimĞ at thĞ ĞnĚ oĨ surgĞrǇ ǁas loǁĞr than ĞǆpĞct-
ĞĚ͘ Our surǀĞǇ shoǁs that an inciĚĞncĞ oĨ ĞnĚophthalmi-
tis grĞatĞr than 0͘1ϯй ǁas ĞncountĞrĞĚ signiĮcantlǇ morĞ 
ĨrĞƋuĞntlǇ among cĞntĞrs that ĚiĚ not ĞmploǇ intracamĞral 
cĞĨuroǆimĞ͘ dhĞ maũoritǇ oĨ surgĞons in our surǀĞǇ (ϴϯй) 
saiĚ thĞǇ ǁoulĚ usĞ cĞĨuroǆimĞ iĨ a prĞĨormulatĞĚ prĞpara-
tion oĨ cĞĨuroǆimĞ Ĩor intracamĞral usĞ ǁĞrĞ commĞrciallǇ 
aǀailablĞ (22)͘

appendix

>ist oĨ cĞntĞrs ĞǆaminĞĚ bǇ rĞgion (Ĩrom north to south)
ͻ PiĞmontĞ
  dorino (E,^ anĚ hniǀĞrsitǇ): �lauĚio Panico͕ D�͕ &rancĞsco 

&aralĚi͕ D�͕ anĚ ^aǀino ��͛mĞlio͕ D�
 �orgomanĞro (E,^): sito �Ğlloli͕ D�͕ sincĞnǌo &Ğrrara͕ D�
ͻ >ombarĚia
 Dilano (hniǀĞrsitǇ): Paolo Eucci͕ D�͕ EĚoarĚo sillani͕ D�
 �rĞscia (hniǀĞrsitǇ): &rancĞsco ^ĞmĞraro͕ D�
 Dilano (hniǀĞrsitǇ): DaƩĞo �ĞrĞĚa͕ D�
  �rĞscia (priǀatĞ hospital opĞrating ǁith E,^): �arbara 

Parolini͕ D�
  Dilano (priǀatĞ hospital opĞrating ǁith E,^): Dario 

Zomano͕ D�
ͻ sĞnĞto
 sĞnĞǌia (E,^): �ntonĞlla &ranch͕ D�
 sĞrona (hniǀĞrsitǇ): 'iorgio Darchini͕ D�͕ PiĞro �Ğruti͕ D�
 drĞǀiso (E,^): 'iusĞppĞ ^carpa͕ D�
  EĞgrar (priǀatĞ hospital opĞrating ǁith E,^): 'raǌia PĞr-

tilĞ͕ D�͕ 'uiĚo PrigionĞ͕ D�
ͻ Emilia Zomagna
 ZĞggio Emilia (E,^): >uigi &ontana͕ D�
 ZaǀĞnna (E,^): �ĞsarĞ &orlini͕ D�
 Parma (hniǀĞrsitǇ): Eicola hngaro͕ D�
ͻ DarchĞ
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