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Abstract

Objective: To identify baseline clinical factors of visual prognosis in patients with
acute endophthalmitis following cataract surgery.

Design: prospective cohort study

Participants: 99 patients hospitalized for acute postcataract endophthalmitis in four
academic hospitals (Dijon, Grenoble, Lyon, Saint-Etienne; FRIENDS group).
Methods: Factors related to the cataract surgery (complications), the initial clinical
presentation, and the microbiological diagnosis were analyzed based on the final
visual outcome, defined as poor (<20/100) or good (=20/40) using univariate and
multivariate analysis (backward-stepping procedure).

Main outcome measures: visual acuity (LogMAR), microbiological identification

using culture and panbacterial PCR.

Results: The significant baseline factors for good visual outcome (45% of the series)
were the winter season, absence of complications during cataract surgery, initial
visual acuity (VA), microbiological investigations revealing no microorganism or a
coagulase-negative Staphylococcus sp. (CNS), and fundus visibility. Quantitative
factors associated with a good clinical prognosis were shorter duration of cataract
surgery, younger age, and a hypopyon equal to or less than 1.5 mm. Significant
factors associated with poor visual outcome were infection of the right eye, initial VA,
corneal edema, hypopyon larger than 1.5 mm, detection of bacterial species other
than a CNS, and the absence of fundus visibility. Multiple logistic regression analysis
showed that high bacterial virulence was the only independent factor (odds ratio
[OR]= 14, 95% confidence interval [Cl]: 2.7-71, p=0.001) for poor visual outcome. On

the other hand, low bacterial virulence (OR=0.1 95%CI: 0.03-0.6, p=0.01) and the
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absence of complications (OR=0.07, 95%CI: 0.01-0.4, p=0.003) during cataract
surgery were independent factors for good VA.

Conclusion: Visual outcome factors in acute postcataract endophthalmitis identified
in this prospective study (2004—2007) were similar to those reported by the EVS 10
years ago. The bacterial virulence level was the main predictive factor of final visual
prognosis. This emphasizes the need for rapid bacterial identification and

characterization using new biomolecular techniques.

10
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INTRODUCTION

Postcataract endophthalmitis is a rare (approximately 0.08% of cataract
surgeries)" 2 but serious complication, which can lead to anatomical and/or functional
loss of the eye. Significant advances have been achieved in the field of antibiotic
prophylaxis (cefuroxime intracameral injection),>* and microbiological diagnosis.®®
The identification of baseline prognostic factors at the time of modern clear corneal
cataract surgery remains an important step to identify patients who need aggressive
therapy as early as possible. Polymerase chain reaction (PCR)-based techniques
now provide accurate and rapid identification of the microorganisms directly involved
in intraocular samples. This will make it possible to rapidly adapt the therapeutic
strategy to both clinical and microbiological factors, and to give more objective
information to the patient.

The anatomical and functional prognoses have been reported to be associated

with baseline factors such as initial vision, "2

absence of a red reflex, history of
diabetes or glaucoma, and the bacterial species involved.'®"” These data were
mainly obtained 15 years ago on a selected population to be randomized for pars
plana vitrectomy (PPV) in the EVS (Endophthalmitis Vitrectomy Study), with inclusion
of patients with clear enough cornea to allow vitrectomy and exclusion of patients
who did not consent to therapeutic randomization, VA equal to or better than 20/100).
'% Given the changes in cataract surgery techniques and different epidemiological
characteristics of the population studied, new prospective data are needed for the
identification of prognostic factors.

The FRench Institutional ENDophthalmitis Study (FRIENDS) group included

100 consecutive patients with acute postcataract endophthalmitis, which allowed the

prospective study of the largest series after the EVS. Previous microbiological

11
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results, using conventional cultures and panbacterial polymerase chain reaction
(PCR) have been previously published.® '8’

The aim of this report was to identify baseline clinical and microbiological
factors of good (VA =220/40) and poor (VA <20/100) visual outcome at 6 months in a

large series of acute postcataract endophthalmitis.

PATIENTS AND METHODS

This prospective study included 100 patients (100 eyes) with acute (<6 weeks)
postcataract endophthalmitis, between March 2004 and December 2005 in four
French academic hospitals (Dijon, Grenoble, Lyon, Saint-Etienne). One patient was
excluded from the analysis given his age (2 years) and the inability to obtain reliable
postoperative vision measurement. The study followed the Declaration of Helsinki
guidelines for research involving human subjects and was approved by the local
Institutional Review Board (Comité de Protection des Personnes, CPP Lyon B). The
inclusion criteria, data sheet, sampling techniques and microbiological procedures,
antibiotics used for intravitreal injections, and follow-up visits were standardized in

the four centers.

Clinical data collection:

Patients were eligible if they had clinical signs of endophthalmitis within 6 weeks after
cataract surgery. The diagnosis of acute endophthalmitis was made on the basis of
clinical features including pain, decreased visual acuity (VA), diffuse bulbar
conjunctival hyperemia, chemosis, inflammation of the anterior segment (anterior
chamber reaction including one of the following criteria: flare, cells, hypopyon height,

fibrin, cyclitic membrane), and posterior segment inflammation (all patients had

12
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vitreous infiltration diagnosed with biomicroscopy or ophthalmic ultrasound). A
baseline evaluation form was completed during the initial examination of each patient
and included demographic features, past medical history, ocular history, details of
cataract surgery (retrospectively collected from the cataract surgeon including
capsular rupture and vitreous loss), and data of the initial ocular examination (see
factors in Table 1)..

Performing pars plana vitrectomy (PPV) was left to the discretion of the
treating physician, generally following the EVS guidelines. During the 6-month follow-
up, patients were defined as having a good (final VA <0.3 LogMAR, =20/40) or poor
(final VA > 0.7 LogMAR, <20/100) visual prognosis. Incidence of phthisis was also
recorded at 6 months.

Microbiological data:

On admission, an immediate tap of aqueous humor and/or vitreous was
performed followed by intravitreal injection of vancomycin (1 mg/0.1 mL) and
ceftazidime (2 mg/0.1 mL). Conventional cultures were made by direct inoculation of
intraocular samples in Brain Heart Infusion (BHI) broth (BioMérieux, Marcy I'Etoile,
France). These culture media were incubated for 2 weeks at 37°C, and were
subcultured on chocolate agar supplemented with PolyViteX (BioMérieux) and
Columbia agar supplemented with 5% sheep blood (Biomérieux) when bacterial
growth was detected or systematically after 2 weeks of incubation if no growth was
detected. For positive cultures, Gram stains were performed, and bacterial
identifications and antibiograms were obtained using phenotypic methods (Vitek I,
BioMérieux, or BD Phoenix, Becton Dickinson). Species identification was confirmed

by 16SrDNA amplification and sequencing.

13
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Bacterial DNA extraction, 16S rDNA PCR amplification and sequencing were
performed as previously described.® Panbacterial PCR was able to detect 500 cfu of
Staphylococcus epidermidis. Amplification of the human betaglobulin gene served as
an internal positive extraction and amplification control. The 16S rDNA sequences
obtained were compared with those available in GenBank, EMBL, and DDBJ

databases with the BIBI (Bio Informatic Bacterial Identification; http:/pbil.univ-

lyonl.fr/bibi/query.php) program. Identification to the species level was defined as

99% or greater 16S rDNA sequence similarity with that of the GenBank prototype
strain sequence. Identification to the genus level was defined as a 97% or greater
16S rDNA sequence similarity with that of the GenBank prototype strain sequence. A
failure to identify was defined as a 16S rDNA sequence similarity less than 97% with
sequences deposited in GenBank at the time of the analysis.
Patients were then further classified into the following groups according to

microbiological results: detection of no microorganism, CNS, or detection of a more
virulent species, including Streptococcus sp., S. aureus, S. lugdunensis, and Gram-

negative bacteria. '®

Statistical analysis:

Quantitative data were expressed as mean = standard deviation (SD). Associations
between prognosis and clinical data were primarily studied using ANOVA for
quantitative data and chi-square analysis (incorporating Yates'’s correction when
appropriate) for qualitative data. To determine which of these variables were
combined with clinical factors to predict visual prognosis, logistic regression models
were fitted using a backward-stepping procedure. The odds ratio (OR), which

provides an estimate of the relative risk of good or poor prognosis, was calculated.

14
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Multivariate logistic regression analysis was performed using clinical factors that were
found to be statistically significant in univariate analysis (with p < 0.1). The statistical

analysis was performed using the Statistical Package for the Social Science program
(SPSS 17.0 for Windows, Chicago, IL, USA). The tests were two-tailed and statistical

significance was set p<0.05.

RESULTS

Ninety-nine patients, with a mean age of 73 * 9 years, were included with

acute (<6 weeks) postcataract endophthalmitis. Patients were hospitalized with a
median delay of 6 days (range, 1-38 days) after cataract surgery (clear corneal
phacoemulsification, n=95, manual extracapsular extraction, n=4) associated with
posterior (n= 89) or anterior (n=6) lens implantation or with no intraocular lens (n=4).
The median time between surgery and the onset of symptoms was 5 days (range, 0—
35 days). No intracameral antibiotics were used at the time of cataract surgery.
Complicated cataract surgery (capsular rupture with or without vitreous loss) was
reported in 20% of the cases, including 12 eyes that had undergone an anterior
vitrectomy during cataract surgery. Other systemic and ocular risk factors of
endophthalmitis were immunosuppression (n=7), diabetes mellitus (n=13), oral
steroids (n=7), atopic dermatitis (n=1), blepharitis (n=1), dry-eye syndrome (n=2), and
contact lens wear (n=1).

Thirty-one percent of the population had a final VA greater than 0.7 logMAR (group
of poor visual outcome) including 10 patients with light perception only, and 45% of
the population had a final VA lower than 0.3 logMAR (good visual outcome group).

Finally, 24% of the patients had a final VA between 20/100 and 20/50.

15
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Univariate analysis (Table 1):

The significant initial factors of good visual outcome were the winter season,
absence of complications during cataract surgery, initial VA, detection of CNS or
absence of microorganism detection, and fundus visibility. Quantitative factors
associated with good clinical prognosis were a shorter duration of cataract surgery,
younger age, and a smaller hypopyon.

Significant factors associated with poor visual outcome were infection of the
right eye, initial VA, corneal edema, hypopyon larger than 1.5 mm, detection of a
bacterial species other than a CNS, and the absence of fundus visibility.

Considering treatment, the number of intravitreal injections was not
significantly associated with the visual outcome. PPV was more frequently used in
cases of poor visual outcome. PPV was also significantly associated with earlier
presentation (p= 0.03), detection of a virulent species (p=0.008), initial VA (p<0.001),
and loss of red reflex (p=0.01). PPV was performed in 91% of the patients with initial
VA limited to light perception (LP), 56.5% of patients with “hand motion” VA, 37.5% of

patients with “counting fingers” VA, and 28% of patients with VA >20/400.

16
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Table 1: Univariate analysis of factors predictive of poor or good visual outcome

Number of Number of patients P-value Number of patients with
umber o
Factor et with poor visual good visual outcome P-value
atients
P outcome (VA<20/100) (VA=20/40)
Gend Male 48 19 (39.6%) 0.08 18 (37.5%) 012
ender . .
Female 51 12 (23.5%) 27 (52.9%)
Lateralit Right eye 42 18 (42.9%) 0.03 17 (40.5%) 04
ateral . .
Y Left eye 57 13 (22.8%) 28 (49.1%)
Winter 31 11 (35.5%) 8 (25.8%)
Season Spring 29 11 (37.9%) 05 14 (48.3%) 0.02
Summer 17 4 (23.5%) 8 (47.1%) '
Autumn 22 5(22.7%) 15 (68.2%)
Intraoperative No 79 23 (29.1%) 43 (54.4%) 0.001
<0.
complication Yes 20 8 (40%) 03 2 (10%)
No 85 26 (30.6%) 44 (51.8%)
Anterior vitrectomy 0.8 0.005
Yes 12 4 (33.3%) 1(8.3%)
No 20 9 (45%) 7 (35%)
Infectious risk factors 0.1 0.3
Yes 79 22 (27.8%) 38 (48.1%)
No 86 24 (27.9%) 40 (46.5%)
Diabetes mellitus 0.06 0.5
Yes 13 7 (53.8%) 5 (38.5%)
Pai No 24 5 (20.8%) 12 (50%) 05
ain .
Yes 74 26 (35.1%) 0.2 32 (43.2%)
Visual acuity loss No 5 3 (60%) 1(20%) 0.2
(symptoms) Yes 94 28 (29.8%) 0.2 44 (46.8%) ’
Red No 9 1(11.1%) 6 (66.7%) 0.3
edness .
Yes 88 39 (44.3%) 03 39 (44.3%)
S No 52 18 (25%) 23 (44.2%) 0
ecretions 7
Yes 38 14 (36.8%) 0-2 18 (47.4%)
LP+ 32 16 (50%) 8 (25%)
Initial acuity VBLM 46 14 (30.4%) 0.007 21 (45.7%) 0.004
CLD 8 0 (0%) 6 (75%)
> 20/400 13 1(7.7%) 10 (76.9%)
Plosi No 85 25 (29.4%) 40 (47.1%) 05
osis .
Yes 13 6 (46.2%) 0-2 5 (38.5%)
Swollen Iid No 7 21 (27.3%) 36 (46.8%) 0.7
wollen li .
Yes 21 9 (42.9%) 01 9 (42.9%)
ch ) No 74 20 (27%) 34 (45.9%) 0.8
emosis .
Yes 23 11 (47.8%) 0.06 10 (43.5%)
No 13 4 (30.8%) 7 (53.8%)
Conjunctival hyperemia 0.9 0.5
Yes 84 27 (32.1%) 38 (45.2%)
No 56 12 (21.4%) 30 (53.6%)
Corneal edema 0.01 0.06
Yes 43 19 (44.2%) 15 (34.9%)
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No 22 4 (18.2%) 12 (54.5%)
Cyclitic membrane 0.1 0.4
Yes 75 25 (33.3%) 33 (44%)
H No 28 5(17.9%) 14 (50%) 05
opyon .
ypopy Yes 71 26 (36.6%) 0.07 31 (@3.7%)
No 80 20 (25%) 40 (50%)
Hypopyon >1.5 mm 0.01 0.1
Yes 16 9 (56.3%) 5 (31.3%)
No 30 3 (10%) 20 (66.7%)
Bacterial identification 0.003 0.005
Yes 69 28 (40.6%) 25 (36.2%)
No 38 7 (18.4%) 24 (63.2%)
Pars plana vitrectomy 0.03 0.005
Yes 61 24 (39.3%) 21 (34.4%)
No 42 13 (31%) 22 (52.4%)
Corneal suture 0.7 0.1
Yes 52 18 (34.6%) 20 (38.5%)
No 89 31 (34.8%) 37 (41.6%)
Fundus visibility 0.02 0.02
Yes 10 0 (0%) 8 (80%)
Red ref No 41 11 (26.8%) 0.35 21 (45.7%) 0.6
ed reflex .
Yes 56 20 (35.7%) 25 (44.6%)
sterile 30 3 (10%) 20 (66.7%)
Bacterial identification CNS 33 3(9.1%) <0.001 16 (48.5%) 0.003
virulent 36 25 (69.4%) 9 (25%)

18
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Mean (+SD) in patients Mean (+SD) in patients
Number of with poor visual P-value with good visual
Factor P-value
patients | outcome (VA<20/100) vs outcome (VA=20/40) vs
patients with VA=20/100 patients with VA <20/40
Duration of surgery 62 23.6419.9 vs 20.8+10.9 0.4 17.545.5 vs 25.27+17.9 0.02
Age 99 758 vs 71.9+10 0.1 70+10 vs 75.6+8 0.004
0P 92 19.4410 vs 19.5+10.2 0.4 17.7+10.8 vs 18.4+9.6 0.7
Hypopyon 99 2.35+3.3 vs 1.131.9 0.06 0.9+0.8 vs 2.03+3.2 0.01
Incision (size) 90 4+1.46 vs 5.15+12.4 0.6 3.2+0.64 vs 6.1+13.6 0.1
Time to PPV 54 -3.9+1.9 vs -5+4.9 0.3 -4.11+1.8 vs -4.7+4.8 0.6
Endophthalmitis onset (days) 99 8.5+10.2 vs 8.2+8.5 0.8 8.62+8 vs 8.1+9.8 0.7
Time between symptoms and
o 99 2.09+3.6 vs 2.16+3.8 0.9 2.444.2 vs 1.9+3.1 0.5
hospitalization
Number of intravitreal injections 99 1.84%1.1 vs 1.68+0.6 0.6 1.79+0.6 vs 1.71+0.9 0.6

Multivariate analysis (Table 2):

Multiple logistic regression analysis (Table 2) showed that bacterial virulence was the
only independent factor (odds ratio [OR]=14, 95% confidence interval [CI]: 2.7-71)
for poor visual outcome. On the other hand, bacterial virulence (OR=0.16, 95%ClI:
0.03-0.6) and complications (OR=0.07, 95%CI: 0.01-0.4) during cataract surgery
were independent factors of good visual acuity. Other factors, significantly identified
using univariate analysis, were not independent factors and included diabetes, VA,

corneal edema, hypopyon, fundus visibility, and PPV.
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Table 2: Significant predictors of poor visual outcome after acute postcataract

endophthalmitis (multivariate logistic regression analysis).

Factor (j) Numerical Logistic Standard P-value Exp (logistic
variable X; coefficient error coefficient) 95%CI
(b))

Bacterial identification

- Sterile 1

- CNS -0.4 0.9 0.6 1.2 (0.1-4)

- Virulent bacteria 2.6 0.8 0.001 14 (2.7-71)
Constantterm b=-1.8 1.05 0.05

Estimated multiple logistic model:

log p/(1-p) = -1.8 + 2.6 X4. The odds ratio (OR or Exp(logistic coefficient)) provides a
practical estimate of the relative risk of belonging to the poor visual outcome group.
The logistic coefficient bi is a measurement of the importance of each X; in the
prediction of the probability of having a poor visual prognosis.

CNS: coagulase-negative staphylococci
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Table 3: Significant predictors of good visual outcome after acute postcataract

endophthalmitis (multivariate logistic regression analysis).

Factor (j) Numerical Logistic Standard P-value Exp (logistic
variable X; coefficient error coefficient) 95%CI
(b))
Bacterial identification
- Sterile 0 = absence 1
- CNS 1=presence -0.7 0.6 0.2 0.4 (0.1-1.7)
- Virulent bacteria -1.8 0.7 0.01 0.1 (0.03-0.6)
Complications during 0 = absence 1
cataract surgery 1=presence -25 0.8 0.003 0.07 (0.01-0.4)
Constantterm b=0.5 0.8 0.5

CNS: coagulase-negative staphylococci
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Discussion

This prospective study analyzing baseline prognostic clinical and
microbiological factors shows that bacterial virulence is the main independent factor
of good or poor visual outcome after acute postcataract endophthalmitis. One
additional independent factor of good visual outcome is the absence of complications
during cataract surgery.

Most studies considering prognostic factors after acute postoperative

endophthalmitis -1

were retrospective. We should emphasize that only prospective
studies are contributive to collecting baseline clinical and microbiological data
because initial examination is difficult in the emergency context and the
microbiological diagnosis should be performed using standardized methods. Our
study was based on previously validated microbiological techniques.® '® '° Our
prospective study differed from the EVS by less restrictive inclusion criteria since it
was not designed to randomize patients for treatment (in the EVS: inclusion of
patients with cornea clear enough to allow PPV, exclusion of patients who did not
consent to therapeutic randomization, VA equal to or better than 20/100). '° Other
considerations should also be taken into account, such as the number of patients
studied (99 patients in FRIENDS vs 420 in EVS), the number of centers (4 vs 24), the
duration (1.5 years vs 4 years), and the study period (2004—2005 vs 1990-1994),
and the type of surgery (phacoemulsification rate, scleral or corneal incisions,
secondary implantation). One additional strength of the present study was that the
population was not limited to culture-positive cases ' and included microbiologically

unproven cases (n=30) and cases diagnosed by PCR only (n=25 in this series).

Complications at the time of cataract surgery were also included.
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The final visual outcome data reported in this recent series showed that 31%
of patients had a poor visual outcome, while 45% had a good visual outcome (VA
=220/40). These results are similar to those described in the EVS (53% =20/40) and
other reports (see Table 4). Defining prognostic factors of poor visual outcome at
admission may be useful for clinicians since these patients would probably benefit
from more aggressive treatment. The initial VA level has previously shown a good

10,12,13,15,16, 22 |t \was identified as one of the

correlation with the visual prognosis.
most important prognostic factors in the EVS (OR=2), in addition to diabetes (OR
1.6), corneal infiltrate and/or ring ulcer (OR=1.7), posterior capsular rupture (OR=1.9)
and rubeosis iridis (OR=1.8). Other previously reported significant factors such as
absence of fundus visibility '° and absence of red reflex '° were also identified in the
present series. Diabetes is a systemic condition that potentially has an effect on the
severity of endophthalmitis, especially with a higher Gram-positive and CNS infection
identification rate. ' We previously showed ' that eyes infected by Streptococcus
species were more frequently noted in diabetic patients. The frequency of diabetes in
the current study was 13%, nearly identical to that in the EVS patients (14%). '° A
Gram-positive microorganism was always identified in this situation, and in more than
half of the cases (7/13) it belonged to the Streptococcus species. We found a trend
toward a higher frequency of diabetic patients in the group with poor VA. One
limitation of all reported studies is the absence of information concerning severity and
treatment of diabetes.

The season could also play a role in the severity of infection and therefore in
the prognosis. Variations in the bacteria spectrum and virulence may explain the

seasonal variation in severity of postoperative endophthalmitis. We previously

showed that Streptococcus sp., uniformly frequent (30-36%) from winter to summer,
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were less frequent in autumn. These data should be taken into account when noting
the increased rate of S. pneumoniae found in conjunctival cultures in the same
periods (March, November, and December).?® A retrospective Australian study ™
showed a trend toward more isolates in the cooler wetter seasons of autumn and
winter.

After univariate analysis, the multivariate analysis identified the bacterial
virulence as the main independent factor of visual outcome. We classified patients
into three groups: virulent, CNS, and sterile. This classification is based on the

reported virulence of bacteria in cohort or case series, such as Pseudomonas, %%+ %

28, 29 and

Enterococcus, ?° Streptococcus, "% ?"?® Staphylococcus aureus,
Staphylococcus lugdunensis 20in acute postoperative endophthalmitis. Virulence is
strongly associated with bacterial characteristics, such as production of toxins
(cytolysin of Enterococcus faecalis, the quorum-sensing fsr system regulating
gelatinase and serine protease, pneumolysin and autolysin of S. pneumoniae, and S.
aureus alpha-toxin and beta-toxin), production of biofilms (Enterococcus,
Staphylococcus including CNS), and motility in the eye (B. cereus).*°

Several reports have emphasized the prognostic role of bacterial virulence in
postoperative endophthalmitis '°'® but this is only the second prospective study after
EVS that shows the influence of bacterial virulence on final visual prognosis, taking
into account baseline clinical factors. Intraocular lesions during infection have been
extensively studied in animal models of endophthalmitis, and experimental studies
have strongly suggested that ocular lesions during infection are related to bacterial
virulence and secondary intraocular inflammation to the host response to bacterial

toxins and cell wall constituents (cellular infiltration, production of cytokines,

chemokines and adhesion molecules, Fas ligand).>" Culture-negative cases are
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usually associated with a better final visual outcome (Table 4) ' *2 The sterile group
of patients with endophthalmitis (i.e., with negative microbiological results) probably
has a low inoculum undetected by conventional cultures and PCR techniques despite
infection. This situation is close to CNS infections, which are traditionally associated
with a less severe disease course.'" ?® 32 However, a subpopulation of patients with
CNS infection has a severe prognosis, 9% in our series. The more severe CNS
infections may be related to specific virulence traits of the involved strains, such as
higher adhesion or biofilm formation. ** Further development in the field of CNS
virulence may help better define specific phenotypic and genotypic traits associated
with the occurrence of more severe endophthalmitis cases. Also, it has been
previously shown that acquired antibiotic resistance is frequent in S. epidermidis
isolated from eyes with endophthalmitis (e.g., methicillin resistance), ** The
development of diagnostic tests allowing rapid evaluation of the virulence and
antibiotic resistance traits of CNSs may help better define the population of CNS
endophthalmitis patients with poorer outcome. Previous studies have shown that the
turn-around time of panbacterial PCR is 2—3 days, © and this time could be reduced
to only a few hours with real-time PCR, as recently described in the literature. "2+ °

Our analysis found the virulence factor to be a powerful indicator of visual
prognosis, and VA was not an independent prognostic factor, in contrast to the EVS
findings. This discrepancy could be due to different inclusion criteria. Finally, case
series and cohort studies, including this one, strongly suggest that identification of
Gram-positive cocci belonging to Streptococcus sp., S. aureus, or S. lugdunensis,
strongly predict a poor visual outcome."" For instance, only 29% of patients infected
with virulent Gram-positive cocci had a final VA of 20/40 or better. '' Another

example concerns infections with S. aureus, streptococci, or enterococci with 50%,
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30%, and 14%, respectively, having a final VA of 20/100 or better in the EVS study.
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Table 4: Comparison of final visual outcomes by bacterium in previous studies and

current study

>20/400 >20/100 > 20/40
S. aureus 50% " 36.7%
20% '° 20% '°
3% (present study) 2% (present study)
Streptococcus | 0% '° 30% " 13%
2%34 0% 15 0% 15
8% (present study) 7% (present study)
“Enterococcus 14% 1 4% (present study)
4% (present study)
‘Gram-negative | 49%> 56% 1 71% 38.9%
bacteria 3% (present study) 28.5% '°

2% (present study)

UulrasS-Uu 70400/ VUIbiUII 1 O JulrZ2u1Lz

O
pd
0]

60_88%12, 28, 36-40

86% '°
80.8% "

30% (present study)

58.4% '°
62% '°

16.2% (present study)

69% (present study)

Culture- 94%3° 27% (present study) 35% °?

negative cases 20% (present study)

All populations | 47.5% * 71.2%" 49.3% (n=73) ™
62% *' 74% "° 53% '°

45% (present study)
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The need for pars plana vitrectomy was associated with a poor visual outcome
but also with other clinical factors correlated with the severity of the disease (poor
initial VA, loss of red reflex, corneal edema, infection with a virulent species, and
early onset of symptoms). For this reason, after multivariate analysis, the need for
PPV was no longer identified as an independent prognostic factor. This relationship
is easier to understand with the legacy of the EVS, showing the benefit of PPV in
more severe patients, i.e., those having LP at admission. '® Another nonrandomized
study '° showed that PPV was associated with a worse prognosis due to the

indication bias of vitrectomy.

In conclusion, this prospective study shows that bacterial virulence is a major
prognostic factor of final visual function in patients with acute endophthalmitis after
cataract surgery. Whereas most patients are currently treated binarily, using PPV or
intravitreal injections, mostly according to EVS guidelines based on initial VA,
perspectives of rapid bacterial identification and characterization (virulence, antibiotic
resistance) are of major interest. This new diagnostic strategy could guide clinicians

in adapting the therapeutic regimen to each patient.
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THESE SOUTENUE PAR : Aurélie Combey-de Lambert

TITRE: Baseline predictive factors of visual prognosis in acute bacterial post-

cataract endophthalmitis
CONCLUSION

In conclusion, this prospective study showed that bacterial virulence was the
main prognostic factor of final visual function in patients with acute
endophthalmitis after caytaract surgery. Whereas most patients are now treated
empirically, with guidelines of EVS based on initial VA, perspectives of rapid
bacterial identification and characterization (identity, virulence, resistance) are
of major interest. This strategy could guide clinicians to adapt therapeutic

regimen for each patient.
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