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ABSTRACT

Purpose: To assess the effect of intracameral fixed combination of mydriatics
and anaesthetic (ICMA) compared to standard mydriatic and anaesthetic eye
drops on ocular surface.

Design: A phase IV, open-label, randomized clinical trial conducted in Instituto
de Microcirugia Ocular (IMO, Barcelona,Spain).

Methods: 50 patients, aged 40 to 88 years, undergoing cataract surgery in both
eyes were included in the study. ICMA (Fydrane®) was administered in one eye
and the standard mydriatic/anaesthetic eye drops in the fellow eye. Before
performing the cataract surgery in the first eye, subjects were randomized (1:1)
to receive ICMA (with oxybuprocain chlorhydrate 0.4%+ tetracaine chlorhydrate
0.1%) or just eye drops (tropicamide 1%, phenylephrine 10% and oxybuprocain
chlorhydrate 0.4% + tetracaine chlorhydrate 0.1%). Surgery of the fellow eye was
performed within 7 days after the first surgery. All surgeries were performed by
one single surgeon. Patients were evaluated before, immediately after, 1 day and
7 days after the surgery.

Results: Both groups presented similar preoperative data. The first
postoperative day, the change from baseline in corneal and conjunctival surface
staining was slightly less for ICMA, but not statistically significant. For the
ICMA treated patients, corneal epithelial alterations were fewer the first
postoperative day (p<0.005), conjunctival folliculo-papillary reaction was less
frequent (p=0.015), ocular symptoms such as irritation/burning/stinging were less
frequent and milder (p=0.018), length of procedure was shorter (p<0.001), and
patient and investigator satisfaction were higher (p<0.05). Intraocular scattering
and other postoperative changes generally favoured ICMA but were not
statistically significant. Serious and related adverse events were not detected.
Conclusions: ICMA in routine cataract surgery reduced ocular surface damage
by decreasing corneal epithelial and conjunctival toxicity with faster recovery of
ocular surface integrity, compared to topical eye drops. ICMA shortened the
procedure time, increased the intraoperative comfort, decreased the postoperative

symptoms and improved patient and investigator satisfaction.
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RESUMEN

Objetivo: Evaluar los efectos de la combinacion fija intracameral de midriaticos
y anestésico (ICMA) en comparacion con el tratamiento estandar con gotas

oftalmicas de midriaticos y anestésicos en la superficie ocular.

Diseno: un ensayo clinico de fase IV, abierto y aleatorizado, realizado en el

Instituto de Microcirugia Ocular (IMO, Barcelona, Espana).

Métodos: 50 pacientes, de 40 a 88 anos, sometidos a cirugia de catarata en
ambos ojos fueron incluidos en el estudio. ICMA (Fydrane®) se administré en un
ojo y los midriaticos/anestésicos topicos en el otro. Antes de la cirugia en el
primer ojo, se aleatorizo a los sujetos (1:1) a recibir el primer tratamiento: ICMA
tras la instilacion de clorhidrato de oxibuprocaina 0,4% + clorhidrato de
tetracaina 0,1% o solo los colirios midriaticos y anestésicos (tropicamida 1%,
fenilefrina 10% y clorhidrato de oxibuprocaina 0,4% + clorhidrato de tetracaina
0,1%). La cirugia del segundo ojo se realizé dentro de los 7 dias posteriores a la
primera cirugia. Todas las cirugias fueron realizadas por un solo cirujano. Los
pacientes fueron evaluados antes, inmediatamente después, 1 dia y 7 dias

después de la cirugia.

Resultados: Ambos grupos presentaron datos preoperatorios similares. El
primer dia postoperatorio, la variacién en la tinciéon de la superficie corneal y
conjuntival, desde el momento basal, fue ligeramente menor para ICMA, pero no
fue estadisticamente significativo. Para los pacientes tratados con ICMA, las
alteraciones del epitelio corneal fueron menores el primer dia postoperatorio
(p<0.005), la reacciéon foliculo-papilar conjuntival fue menos frecuente (p=0.015),
los sintomas oculares como irritacion/ardor/escozor fueron menos frecuentes y
mas leves (p=0.018), la duracién del procedimiento fue mas corta (p<0.001), y la
satisfaccion de los pacientes e investigadores fue mayor (p<0.05). La dispersion
intraocular y otros cambios postoperatorios generalmente favorecieron a ICMA,
pero no fueron estadisticamente significativos. No se detectaron eventos adversos

graves ni relacionados con el tratamiento.

Conclusiones: El uso de ICMA en la cirugia de cataratas redujo el dafo de la
superficie ocular al disminuir la toxicidad conjuntival y del epitelio corneal con
una recuperaciéon mas rapida de la integridad de la superficie ocular, en
comparacion con el tratamiento topico. ICMA acort6 el tiempo del procedimiento,
aumento6 la comodidad intraoperatoria, disminuy6 los sintomas postoperatorios y

mejoro la satisfaccion de los pacientes e investigadores.
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Abbreviations

& Acronyms

ADDE
AE
BAK

BCVA

CFS

C1

C2

DED
ECCE
EDE
ICMA
IMO
ICCE
I0L
10P

1P

IEC
IRB
Lab
LGS
LOCS II1
logMAR
MGD

MIN

Meaning

Aqueous deficient dry eye
Adverse event

Benzalkonium chloride

Best corrected visual acuity
Control

Corneal fluorescein staining
Cortical cataract grade 1

Cortical cataract grade 2

Dry eye disease

Extracapsular cataract extraction

Evaporative dry eye

Intracameral fixed combination of mydriatics and anaesthetic

Instituto de Microcirugia Ocular
Intracapsular cataract extraction
Intraocular lens

Intraocular pressure

Investigational product

Independent ethics committee
Institutional Review Board
Laboratories

Lissamine green staining

Lens Opacities Classification System III
Logarithm of the Minimum Angle of Resolution
Meibomian gland dysfunction

Minutes
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Abbreviations

& Acronyms

NEI
NIBUT
N1

N2
OQAS
OSD
OSDI
OSI
o/T
Ox
QoL
PAHO
PP
PSF
SAE
SAP

SPK
TBUT
T/P
VB
VBUT

Vo0, V1, V2, V3

Meaning

National Eye Institute
Non-invasive break up time
Nuclear cataract grade 1
Nuclear cataract grade 2
Optical Quality Analysis System
Ocular surface disorders

Ocular Surface Disease Index

Objective Scatter Index

Oxybuprocain chlorhydrate 0.4% + tetracaine chlorhydrate 0.1%

Oxford schema

Quality of life

Pan American Health Organization

Per Protocol

Point spread function
Serious adverse event
Statistical analysis plan

Superficial Punctate keratitis

Tear break-up time

Tropicamide/Phenylephrine

Van Bijsterveld schema

Vision break-up time

Visit 0, 1, 2, 3
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2.1 INTRODUCTION

Cataract surgery may compromise ocular surface and may induce or aggravate
dry eye (1) (2) (3) (4) (5). Pupillary dilatation is commonly achieved by repeated
administration of mydriatic agents. The use of intracameral mydriatics
represents an alternative to traditional topical mydriatics in cataract surgery to
avoid some of the associated disadvantages. The intracameral route of
administering mydriatics reduces the need for preoperative eye drops and
delivers minute doses of the drugs to the target organ to achieve the desired
effect, thus minimizing potential systemic adverse effects (6) (7), avoiding
prolonged preparation time, potential ocular surface contamination and

mitigating corneal toxicity and ocular surface damage.

2.2 OBJECTIVES
2.2.1 Primary objective

To evaluate the effects of intracameral fixed combination of mydriatics-
anaesthetic (ICMA), after oxybuprocain chlorhydrate 0.4% & tetracaine
chlorhydrate 0.1% eye drops instillation, and the standard mydriatic-anaesthetic
eye drops protocol (tropicamide 1%, phenylephrine 10% and oxybuprocain

chlorhydrate 0.4% & tetracaine chlorhydrate 0.1%) on ocular surface.

2.2.2 Secondary objectives

To assess changes in best corrected visual acuity recovery.
To evaluate epithelial alterations.

To describe changes in conjunctival hyperaemia.

To assess changes in intraocular pressure.

To evaluate the point-spread function (PSF) by the objective scatter index (OSI)
in the Optical Quality Analysis System (OQAS) HD Analyzer™,

To evaluate tear film stability, measured by vision break-up time (VBUT) in the
OQAS HD Analyzer™
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10.

11.

12.

To determine changes in the Ocular Surface Disease Index (OSDI) questionnaire.
To describe ocular symptoms/signs experienced by patients.

To describe surgical procedure time-points.

To assess patients' perceptions on satisfaction with study treatments.

To determine satisfaction assessed by investigators.

To describe the safety profile of study treatments.

2.3 MATERIAL AND METHODS

This 1s a phase IV, open-label, prospective, randomized, clinical trial to evaluate
the effects of intracameral fixed combination of mydriatics and anaesthetic
(ICMA), (Fydrane®, Laboratoires Théa, France), after oxybuprocain chlorhydrate
0.4% + tetracaine chlorhydrate 0.1% eye drops instillation and the standard
mydriatic-anaesthetic eye drops protocol (tropicamide 1%, phenylephrine 10%
and oxybuprocain chlorhydrate 0.4% + tetracaine chlorhydrate 0.1%)
administered by topical route on ocular surface in subjects undergoing cataract

surgery in both eyes.

The study was conducted in both eyes: ICMA and standard eye drops were
administered before surgery, one in each eye. Before conducting the cataract
surgery in the first eye, subjects were randomized (1:1) to receive the first
treatment: ICMA, after instillation of oxybuprocain chlorhydrate 0.4% +
tetracaine chlorhydrate 0.1% eye drops, or just mydriatic-anaesthetic eye drops
(tropicamide 1%, phenylephrine 10% and oxybuprocain chlorhydrate 0.4% +
tetracaine chlorhydrate 0.1%). The remaining treatment was administered for

the surgery of the fellow eye.

The study included a screening period of 7 days before conducting the surgery in
the first eye (visit 0) and three additional visits per eye: 1) on the day of the
surgery (visit 1), 2) 12-36 hours after surgery (visit 2) and 3) 7+1 days after

surgery (visit 3).
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2.4 STUDY POPULATION

A total of 50 patients, aged 40 to 88 years undergoing cataract surgery in both
eyes, within the next 17 days were included in the study. No screening failures
were detected. All patients received the study treatment and were analysed as
safety population (N=50). Eligible patients were those who met all inclusion
criteria and none of the exclusion criteria, and were analysed as per protocol

population (N=46).

2.5 SELECTION CRITERIA
2.5.1 Inclusion criteria

1. Patients aged 40 to 88 years, scheduled to undergo bilateral cataract surgery

within the next 17 days.
2. Pupil diameter > 7 mm at selection visit after following the dilatation protocol.

3. Patient willing and able to provide written informed consent prior to any study-

related procedure and to comply with all study requirements.

2.5.2 Exclusion criteria

1. Patient who have combined surgery; previous intraocular and/or corneal surgery;
iatrogenic, traumatic or congenital cataract; pupillary abnormalities; iris
synechiae; eye movement disorders; tear drainage system pathologies; history of
inflammatory ocular disease; corneal disease; history of ocular traumatism,
infection or inflammation within the last 3 months; pseudoexfoliation, exfoliative

syndrome in any eye.
2. Clinically significant corneal endothelial dysfunction.

3. Patients with a cataract hardness in one of the eyes and/or grade >3 as per the

Lens Opacities Classification System III (LOCS III) (8).

4. Patients suffering from asthma or heart failure.
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5. The following concomitant medications were not allowed: systemic corticoid and
immunosuppressive treatments within 3 months before surgery; systemic opioid
and morphinic drugs within 7 days before surgery, topical ocular treatment with
mydriatic and/or anaesthetic action within 7 days before surgery; other systemic
analgesics (except paracetamol) within 7 days before surgery; topical treatment
with anti-inflammatory and antibiotic action within 1 day before surgery (except
for the preoperative treatment specified in this protocol); anxiolytics and
hypnotics on the day of surgery (except for those used in the anaesthesia by
protocol); adrenaline or any other agent with a mydriatic action in the intraocular

irrigating solution.
6. Contact lenses were not allowed within 7 days before surgery

7. Any known ocular disorders affecting eye surface (i.e. staining grade >1 as per

the Oxford schema).

8. Known hypersensitivity to the active substances (tropicamide, phenylephrine,
lidocaine, oxybuprocain, tetracaine), any of their excipients, anaesthetics of the

amide type or atropine derivatives.

9. Pregnancy or breastfeeding, in women of childbearing potential.

2.6 STUDY TREATMENT

1. ICMA and anaesthetic eye drops
e Oxybuprocain chlorhydrate 0.4% + tetracaine chlorhydrate 0.1%: 1-2 drops were
instilled in the eye before performing the preoperative antiseptic procedure and
the first incision
e ICMA (intracameral fixed combination of mydriatics and anaesthetic): 0.2 ml in a
slow intracameral injection were administered at the beginning of the surgical

procedure.

2. Standard mydriatic and anaesthetic eye drops
Reference therapy was topical eye drops of tropicamide 1%, phenylephrine 10%,
and oxybuprocain chlorhydrate 0.4% + tetracaine chlorhydrate 0.1% following the

standard protocol of administration established at the participating site.
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2.7 STUDY ENDPOINTS

2.7.1 Safety

The primary study endpoint was the change in corneal/conjunctival surface
staining measured as per the Oxford schema (corneal staining with fluorescein)
and van Bijsterveld schema (conjunctival staining with lissamine green) with
ICMA versus the standard eye drop protocol from baseline (visit 0) to 7 days post-
surgery (visit 3). In addition, changes were assessed from baseline (visit 0) to just
after surgery (visit 1) and from baseline (visit 0) to 12-36 hours post-surgery (visit

2) *.

The secondary endpoints safety-related include:

The change in best corrected visual acuity according to the Snellen test from
baseline (visit 0) to 7 days after surgery (visit 3).

The percentage of patients with epithelial alterations evidenced by slit-lamp
examination (i.e. none, mild, and significant) at 12-36 hours (visit 2) and 7 days
post-surgery (visit 3).

The change in conjunctival hyperaemia as per MacMonnies photographic scale (0
to 5) from baseline (right before study treatment administration at visit 1) to 7
days post-surgery (visit 3). In addition, changes in conjunctival hyperaemia from
baseline (right before study treatment administration at visit 1) to just after
surgery (visit 1) and from baseline to 12-36 hours post-surgery (visit 2) were
described*.

The change in intraocular pressure from baseline (visit 0) to 7 days post-surgery
(visit 3).

Point-spread function (PSF) measured by the objective scatter index (OSI) in the
Optical Quality Analysis System (OQAS) HD Analyzer™ 12-36 hours (visit 2)
and 7 days post-surgery (visit 3).

Changes in the vision break-up time (VBUT) measured by OQAS HD Analyzer™
from baseline (visit 0) to 7 days post-surgery (visit 3). In addition, changes in

VBUT from baseline to 12-36 hours (visit 2) and 7 days post-surgery (visit 3).
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10.

The change in the Ocular Surface Disease Index (OSDI) from baseline (visit 0) to
7 days post-surgery (visit 3).

Percentages of patients with ocular symptoms as perceived by patients and signs
assessed by investigators according to ordinal scales ranging from O (absent/none)
to 3 (severe) 12-36 hours post-surgery (visit 2) and 7 days post-surgery (visit 3).
Differences in preparation duration and surgery length, from first drop
administration to first incision, from first incision to the end of surgery and from
first drop administration to end of surgery.

The incidence of adverse events related to study treatments.

* Photographs were taken in every visit for the corneal/conjunctival staining and
conjunctival hyperaemia assessment. They were codified, put in miscellaneous
order and sent for evaluation to an assessor ophthalmologist of the institute,
blinded to the trial treatment (blind ophthalmologist reader). The same slit-lamp
biomicroscopy and photographic system was used in each case, under the same
settings and clinic room illumination conditions. The blind ophthalmologist
reader graded the photographs displayed on own monitor, using similar room

illumination for the reading and without any time limitation.

2.7.2 Efficacy

The secondary endpoints efficacy-related include:

Patients' satisfaction with study treatments assessed on an ordinal scale ranging
from O (very satisfactory) to 3 (unsatisfactory) just after surgery (visit 1).
Satisfaction assessed by the investigators according to an ordinal scale ranging

from O (very satisfactory) to 3 (unsatisfactory) just after surgery (visit 1).

2.8 STATISTICAL METHODS

2.8.1 Justification of sample size calculation
It was needed to have an estimation of an expected mean change and standard

deviation in staining scales from baseline to day 7 post-surgery. As no data could
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be found to have such an estimation, no formal sample size calculation was
carried out and the size of 50 patients was considered appropriate as an

exploratory/pilot assessment.

2.8.2 Analysis populations

The following populations were defined for the study analyses:

Safety population: all patients who received any of the study treatment (N=50)
Per protocol (PP) population: included all patients meeting selection criteria
(eligible patients) who received the study treatment and without any major

protocol deviations (N=46).

The safety population set was used to analyse the primary study objective

2.8.3 Statistical methods

Once the trial was completed and all possible data discrepancies were resolved,
the study database was closed and a detailed statistical analysis plan (SAP) was
prepared to guide the analysis of the data and justify any change in the original

plan.

An overall description was made of the variables included in the study. Absolute
and relative frequency distributions of qualitative variables were presented, as
well as the measures of central tendency and dispersion (mean, standard
deviation, median, minimum and maximum) of quantitative variables. Ninety-
five percent confidence intervals were presented for the results associated with

the primary objective and the main secondary variables.

2.9 RESULTS
2.9.1 Demographic and clinical baseline characteristics

A total of 50 patients were included in the study at the Instituto de Microcirugia
Ocular (IMO, Barcelona, Spain) and all of them received the study treatment
(safety population). The mean age of the patients was 61.0+10.0 years and 27 of
them (54%) were female. Eleven patients (22%) had ophthalmologic disorders
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other than cataract, 15 patients (30%) had cardiovascular disorders, 7 patients
(14%) had neurologic disorders, 4 patients (8%) had endocrine disorders and 3
patients (6%) had diabetes mellitus. Twenty six patients (562%) declared to suffer
other disorders. The mean pupil dilatation (mm) recorded at screening visit (VO)

were and 7.8+0.5 in the ICMA group and 7.9+0.5 in the control group (p=0.933).

Regarding the type of lens used at surgery, multifocal intraocular lenses were
implanted in 54% of the cases in both groups. Monofocal lenses were implanted in
26% of the ICMA group versus 24% in the control group and toric lenses were
implanted in 20% versus 22%, respectively. The differences between the groups

were not considered significant (p=0.957).

Safety population (N=50) was used to perform safety analysis. Four patients were
not considered for PP population (N=46) due to major protocol deviation, and they

were not evaluated in efficacy analyses.

2.9.2 Safety and efficacy results
2.9.2.1 Primary objective

The mean values of corneal and conjunctival staining, assessed by Oxford (Ox)
and van Bijsterveld (VB) schemas, were similar in both treatments, with a
slightly faster recovery following ICMA administration compared to control
treatment. Though the trend was not of statistical significance (Ox: Visit 0 (VO),
p=not applicable, Visit 1 (V1), p=0.118, Visit 2 (V2), p=0.626 and Visit 3 (V3),
p=0.975; VB: VO, p=0.299; V1, p=0.475; V2, p=0.493 and V3, p=0.878).

The comparison of grades of damage in ocular surface experimented in patients
treated with ICMA and control treatment was not statistically significant: Ox:
V0, p=not applicable; V1, p=0.162; V2, p=0.592; V3, p>0.999. VB: VO, p=0.297,;
V1, p=0.668; V2, p=0.515; V3, p=0.894.

The changes in Oxford and Van Bijsterveld schema were compared between
treatments across study visits, and no statistically significant differences were
found: VO-V1:0x, ICMA-1.3+0.7 vs. control -1.4+0.7 (p=0.169); VB, ICMA -0.4+0.6
vs. control -0.4+0.6 (p=0.845). V0-V2: Ox, ICMA -0.2+0.4 vs. control -0.3+0.5
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(p=0.455); VB, ICMA -0.1+0.6 vs. control -0.3+0.6 (p=0.130). V0-V3: Ox, ICMA
0.0+£0.1 vs. control 0.0+0.2 (p=0.975); VB, ICMA 0.0+0.6 vs. control -0.1+0.6
(p=0.350).

2.9.2.2 Secondary objectives

Best corrected visual acuity was evaluated using Snellen chart in every case and
measurements were reported in the decimal scale (Snellen). In the screening visit
(V0) the mean BCVA was 0.8+0.2 in both groups. After surgery, the mean BCVA
was 0.8+0.2 the first postoperative day and 0.9+0.2 one week after surgery, in
both groups respectively. There were no significant differences between the two
groups across visits (VO, p=0.969; V2, p=0.270; V3, p=0.689; Mann-Whitney test).
LogMAR transformation was performed for the statistical analysis.

Changes between visits were compared in both groups and no statistically
significant differences were observed (logMAR): V0-V2: ICMA 0.0+0.2 vs. control
0.0+0.2 (p=0.552); V0-V3: ICMA 0.0+0.1 vs. control 0.0+0.2 (p=0.823); V2-V3:
ICMA 0.0+0.1 vs. control 0.0+0.1 (p=0.508).

No epithelial alterations were found for any treatment group at visit 0 and visit 1
(before surgery). At visit 2 (12-36h after surgery), 8% of patients in ICMA group
showed statistically significant fewer epithelial alterations in contrast to 30% of
patients in control group (p=0.005). At visit 3, none of the patients treated with
ICMA experienced epithelial alterations, but 8.7% of those treated with control
treatment still presented epithelial alterations (p=0.056), that went further than
the end of the study follow-up time.

The percentage of patients with changes in epithelial alterations between visits
(VO to V2 and VO to V3) were evaluated and compared between treatment groups:
V0-V2, ICMA 8% and control 30%, (p=0.005); VO-V3, ICMA 0% and control 8.7%,
(p=0.056).

The grades of conjunctival hyperaemia were evaluated using MacMonnies

photographic scale and were compared between ICMA and control group. No

33



statistically significant differences were found: V1 (pre-surgery), p=0.300; V1
(post-surgery), p=0.312; V2, p=0.172 and V3, p=0.449.

The mean change in hyperaemia between visits were compared in paired
analysis: V1(pre-surgery)-V1(post-surgery), ICMA -0.2+0.9 and control -0.3+0.8
(p=0.454); V1(pre-surgery)-V2: ICMA -0.5+0.7 and control -0.8+0.7 (p=0.102);
V1(pre-surgery)-V3: ICMA -0.8+0.9 and control -0.9+0.9 (p=0.732).

The percentage of patients with grade 0 hyperaemia was compared before and
after surgery showing no statistically significant differences: ICMA, V1(pre-
surgery) 65.3% and V1(post-surgery) 54.3%, (p=0.301); control, V1(pre-surgery)
60% and V1(post-surgery) 43.5%, (p=0.152). When the percentage was compared
between V1(pre-surgery) and V2, both groups showed significant differences
(ICMA, 65.3% vs. 29.2%, p=0.001; control, 60% vs. 12%, p<0.001).

Intraocular pressure was measured at visit 0 (ICMA 14.5+3.1 vs. control
15.0+3.2; p=0.415) and at visit 3 (ICMA 9.5+3.1 vs. control 9.6+2.5; p=0.679). The
mean change from VO to V3 in ICMA group (5.1+3.0) and control group (5.7+3.1)
were compared in paired analysis and the differences were not significant

(p=0.382).

Objective scatter index (OSI), obtained by the double-pass point-spread function
(PSF) image, was evaluated in visit 2 (ICMA 2.5+1.5 vs. control 2.8+1.5; p=0.273)
and in visit 3 ICMA 2.5+£1.5 vs. control 2.9+1.5; p=0.237), and no statistically
significant differences were found between treatment groups. The change
between both visits was compared and no significant differences were found
either ICMA 0.0+1.8 vs. control 0.0+1.6; p=0.668). However, lower intraocular
scattering is associated with better optical quality and is considered to be of

clinical importance.

Vision break-up time (VBUT) of the tear film was measured with the OQAS
across visits and compared between groups, and only at visit 0 a statistically
significant difference in the percentage of patients presenting stable, moderate or
unstable VBUT was found (p=0.033). Changes in tear film VBUT between visits

were compared in both groups showing no significant differences (mean changes):
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VO0-V2: ICMA 0.2+1.2 vs. control 0.1+0.8, (p=0.864); V0-V3: ICMA 0.2+1.1 vs.
control 0.1+0.8, (p=0.618); V2-V3: ICMA -0.1+0.8 vs. control -0.1+0.7, (p=0.944).

OSDI questionnaire was answered by patients at visit 0 (A: ICMA 3.1 vs. control
3.3, (p=0.867); B: ICMA 3.2 vs. control 3.2, (p=0.997); C: ICMA 1.5 vs. control 1.4,
(p=0.826); Total: ICMA 16.9 vs. control 17.1, (p=0.952)) and visit 3 (A: ICMA 2.0
vs. control 2.7, (p=0.250); B: ICMA 1.1 vs. control 1.6, (p=0.610); C: ICMA 0.9 vs.
control 1.1, (p=0.815); Total: ICMA 8.8 vs. control 11.9, (p=0.231)) and the scores
compared between groups showed no statistically significant differences.
Changes between visits were also evaluated and no significant differences were
obtained (A: ICMA 0.8 vs. control 0.2, (p=0.641); B: ICMA 1.7 vs. control 1.3,
(p=0.916); C: ICMA 0.6 vs. control 0.3, (p=0.666); Total: ICMA 6.3 vs. control 3.5,
(p=0.689)).

Symptoms and objective signs were evaluated after surgery by patients and

investigators respectively during the follow-up period (visit 2 and visit 3).

At visit 2, evaluation of “irritation/burning/stinging” demonstrated a significant
difference between patients treated with ICMA (6.1%) and patients in control
group (26%) (p=0.018). In the rest of the symptoms declared by the patients
(pain, p=0.185; photophobia, p=0.391; foreign body sensation, p=0.051 and other
symptoms, p>0.999), the differences were not significant. At visit 3 there were no
significant differences between compared groups (pain, p=0.615; irritation/
burning/stinging, p=0.482; photophobia, p=0.466; foreign body sensation, p=0.090
and other symptoms, p=0.837).

At wvisit 2, investigators evaluated that patient in control group suffered
significantly more conjunctival folliculo-papillary reaction (32%) than those in
ICMA group (10.2%) (p=0.015). For the rest of the evaluated signs (palpebral
oedema, p=0.407; chemosis, p=0.331; conjunctival hyperaemia, p=0.239;
conjunctival discharge, p=0.495 and other signs, p=0.437) no significant
differences were found. At visit 3, no statistically significant differences between
groups were found for any of the evaluated signs (palpebral edema, p>0.999;

chemosis, p>0.999; conjunctival hyperaemia, p=0.072; conjunctival discharge,
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11.

12.

p=not applicable; conjunctival folliculo-papillary reaction, p=0.266 and other

signs, p=0.203)

Surgery times (minutes) were recorded at three time-points: from first drop
administration to first incision (ICMA 5.0+0.0min vs. control 29.7+1.5min,
p<0.001), from first incision to end of surgery (ICMA 10.0+1.6 vs. control 9.5+1.4,
p=0.143) and the total time from first drop administration to the end of surgery
(ICMA 15.0+1.6 vs. control 39.2+1.9, p<0.001), showing a significantly shorter
time in the ICMA group for preoperative preparation (from first drop
administration to first incision) and for the whole procedure (from first drop to

the end of surgery).

Patients' satisfaction focused on intraoperative comfort, was rated significantly
higher in the ICMA treated patients. 98% of the ICMA group classified the
treatment as “very satisfactory” versus 80% in the control group (p=0.008).
Patients in the control group justified their satisfaction rate as “satisfactory” and
“unsatisfactory” for having experienced some discomfort, pain and/or pressure

during surgery.

Investigators' satisfaction was significantly higher in the ICMA treated patients,
98% versus 80% in the control group (p=0.008). Patients' cooperation during
surgery increased in the ICMA treated group, due to the absence of
intraoperative pain or discomfort, which made the procedure less technically

challenging.

Adverse events (AE) were detected in 19 cases, and they were not serious nor
related with the study treatment. The only AEs with an incidence >2% were
corneal edema in 8% of the eyes and rotation of a toric lens in 2%. The rest of AEs
had an incidence of 1% and were described as: wound leak, mild cystoid macular
edema (CME), Descemet folds, corneal epithelial defect, superficial punctate

keratitis (SPK) and unspecified blurred vision.
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2.10 CONCLUSIONS

Corneal and conjunctival surface staining decreased faster following
administration of ICMA compared to control treatment, although the trend was

not of statistical significance.

Evaluation of BCVA recovery provided similar results for ICMA and standard eye

drop treatment.

Significantly less corneal epithelial alterations and faster recovery of epithelial
integrity were reported for the ICMA treated patients. In some cases of the

standard eye drop group, epithelial alterations persisted further than 7 days.

Conjunctival hyperaemia increased along the study in both treatment groups,
with the ICMA maintaining a higher percentage of patients without hyperaemia
during the early postoperative visits, although without statistically significant

differences between groups.

Changes in intraocular pressure, 7 days after surgery from the preoperative

values, did not demonstrate significant differences between groups.

There were trends for less objective scatter index (OSI) measurements in ICMA
treated eyes compared to standard eye drops. Even though there was no
statistical difference, lower intraocular scatter is associated with better optical

quality and is considered to be of clinical significance.

Postoperative tear film instability (VBUT) was observed with a tendency to
gradual recovery at one week after surgery, in both groups. Changes before and 7
days after surgery, demonstrated no statistically significant differences between

groups.

OSDI questionnaire demonstrated an overall improvement at the one week
postoperative OSDI total scores in both groups, with slightly better results in the
ICMA group, focusing the improvement in the visual symptoms. No significant
changes in the preoperative and postoperative OSDI were detected between

groups.
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11.

12.

13.

Ocular symptoms such as irritation, burning and stinging were experienced in a
significant lower percentage of patients and with less severity in ICMA treated

patients the first postoperative day compared to control group.

The percentage of patients who suffered conjunctival folliculo-papillary reaction
was significantly lower in ICMA group the first postoperative day compared to

control group.

Patient preparation and waiting time for surgery was significantly decreased by
about 25 minutes in the ICMA cases, which was more comfortable and less

stressful for the patient.

Patients and investigators reported significantly greater satisfaction when using
ICMA than standard eye drop protocol. Patients felt more comfortable during
surgery with the ICMA treatment.

Serious and related adverse events were not detected in this study. ICMA safety
profile demonstrated to be similar to the standard eye drop protocol in the

parameters evaluated.
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3. RESUMEN
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3.1 INTRODUCCION

La cirugia de cataratas puede comprometer la superficie ocular e inducir o
agravar el ojo seco (1) (2) (3) (4) (5). La dilataciéon pupilar se logra comtnmente
mediante la administracion repetida de colirios midriaticos. El uso de midriaticos
Intracamerales representa una buena alternativa a los midriaticos tépicos
tradicionales, en la cirugia de cataratas, para evitar algunas de las desventajas
asociadas. La ruta intracameral de administracién de midriaticos reduce la
necesidad de gotas oftalmicas preoperatorias y permite administrar dosis
minimas de los medicamentos al 6rgano objetivo para lograr el efecto deseado. Se
minimizan asi los posibles efectos adversos sistémicos (6) (7), evitando el tiempo
de preparaciéon prolongado, la contaminacion potencial de la superficie ocular y

mitigando la toxicidad corneal y el dano de la superficie ocular.

3.2 OBJETIVOS
3.2.1 Objetivo principal

Evaluar los efectos de la combinacién fija intracameral de midriaticos y
anestésico (ICMA), tras la instilacién de un colirio anestésico (clorhidrato de
oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1%), y del protocolo estandar de
colirios midriaticos/anestésicos (tropicamida 1%, fenilefrina 10% y clorhidrato de

oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1%) sobre la superficie ocular.

3.2.2 Objetivos secundarios

Evaluar los cambios en la recuperacion de la agudeza visual mejor corregida.
Evaluar las alteraciones epiteliales.

Describir las variaciones de la hiperemia conjuntival.

Evaluar las variaciones de la presion intraocular.

Evaluar la funcion de dispersion del punto (PSF) mediante el indice de dispersion

objetivo (OSI) en el sistema de analisis de calidad 6ptica (OQAS) HD Analyzer™,
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11.

12.

Evaluar la estabilidad de la pelicula lagrimal, medida por el tiempo de ruptura

lagrimal visual (VBUT) en el OQAS HD Analyzer™

Determinar las variaciones en el cuestionario OSDI (indice de enfermedad de la

superficie ocular).
Describir los sintomas/signos oculares experimentados por los pacientes.
Describir los tiempos del procedimiento quirurgico.

Evaluar las percepciones de los pacientes sobre la satisfaccion con los

tratamientos del estudio.
Determinar la satisfaccion evaluada por los investigadores.

Describir el perfil de seguridad del tratamiento de estudio.

3.3 MATERIAL Y METODOS

Ensayo clinico en fase IV, abierto y aleatorizado para evaluar los efectos de
combinacion fija intracameral de midriaticos y anestésico (ICMA) (Fydrane®,
Laboratoires Théa, Francia), tras la instilacion de un colirio de clorhidrato de
oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1% y del protocolo estandar de
colirios midriaticos - anestésicos (tropicamida 1%, fenilefrina 10% y clorhidrato
de oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1%) sobre la superficie ocular

en sujetos sometidos a cirugia de cataratas bilateral.

El estudio se realiz6 en ambos ojos de los pacientes: Se administraron ICMA y los
colirios estandar antes de la intervencién, uno en cada ojo respectivamente. Antes
de practicar la cirugia de cataratas en el primer ojo, se aleatorizé a los sujetos
(1:1) a recibir el primer tratamiento: ICMA tras la instilaciéon de clorhidrato de
oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1% o solo los colirios
midriaticos-anestésicos (tropicamida 1%, fenilefrina 10% y clorhidrato de
oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1%). El otro tratamiento se

administré en la cirugia del ojo adelfo.

El estudio incluy6 un periodo de seleccion de 7 dias antes de realizar la cirugia en

el primer ojo, visita de inclusién (V0), y tres visitas adicionales por ojo: primera
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visita, el dia de la intervenciéon (V1); segunda visita, 12-36 horas después de la

intervencion (V2); y tercera visita, 7+1 dias después de la intervencion (V3).

3.4 POBLACION DE ESTUDIO

Un total 50 pacientes, de 40 a 88 anos que iban a someterse a cirugia de catarata
en ambos ojos en los proximos 17 dias, se incluyeron en el estudio. No se
detectaron fallos de cribado. Todos los pacientes recibieron el tratamiento del
estudio y fueron analizados como poblaciéon de seguridad (N = 50). Los pacientes
elegibles fueron aquellos que cumplieron con todos los criterios de inclusién y
ninguno de los criterios de exclusion y se analizaron segin la poblacién del

protocolo (N = 46).

3.5 CRITERIOS DE SELECCION

3.5.1 Criterios de inclusion

Pacientes de entre 40 y 88 anos, con cirugia bilateral de cataratas, programada

en los 17 dias siguientes.

Diametro de la pupila >7 mm en la visita de seleccion después de aplicar el

protocolo de dilatacién.

Disposicion y capacidad del paciente para otorgar su consentimiento informado
por escrito antes de realizar cualquier procedimiento relacionado con el estudio y

para cumplir todos los requisitos del estudio.

3.5.2 Criterios de exclusion

Pacientes que se han sometido a cirugia combinada, cirugia intraocular o corneal
previa; pacientes que presentan cataratas iatrogénicas, traumaticas o congénitas,
anomalias pupilares, sinéquias del iris, trastornos del movimiento ocular,
enfermedades del sistema de drenaje lagrimal, antecedentes de enfermedad
ocular inflamatoria, enfermedad corneal, antecedentes de traumatismo, infeccién
o inflamacién ocular en los 3 ultimos meses, pseudoexfoliacion o sindrome
exfoliativo en uno de los ojos.
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Disfuncién endotelial corneal clinicamente significativa.

Pacientes con una dureza de la catarata en uno de los ojos de grado > 3 segtn el

Sistema de Clasificaciéon de Opacidades del Cristalino III (LOCS III) (8).
Pacientes que padecen de asma bronquial o insuficiencia cardiaca.

No se permitié el uso de los siguientes medicamentos concomitantes: corticoides e
Inmunosupresores sistémicos en los 3 meses previos a la intervencion, opiaceos y
derivados de la morfina sistémicos en los 7 dias previos a la intervencion,
tratamiento ocular tépico con accién midriatica o anestésica en los 7 dias previos
a la intervencién, otros analgésicos sistémicos (excepto paracetamol) en los 7 dias
previos a la intervencién, tratamiento topico con accion antiinflamatoria y
antibidtica en el dia previo a la intervenciéon (excepto el tratamiento
preoperatorio especificado en este protocolo), ansioliticos e hipnéticos el dia de la
intervencion (excepto los usados en la anestesia por protocolo) y adrenalina o
cualquier otro farmaco con accién midriatica en la solucion de irrigacién

intraocular.
No se permitié el uso de lentes de contacto en los 7 dias previos a la intervencion.

Cualquier trastorno ocular conocido que afecte a la superficie ocular (es decir,

grado de tincion > 1 segun el esquema de Oxford).

Hipersensibilidad conocida a los principios activos (tropicamida, fenilefrina,
lidocaina, oxibuprocaina o tetracaina) o a cualquiera de sus excipientes, a

anestésicos de tipo amida o a derivados de la atropina.

Embarazo o lactancia materna en mujeres en edad fértil.
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3.6 TRATAMIENTO DE INVESTIGACION

ICMA y colirio anestésico

Clorhidrato de oxibuprocaina 0,4% + clorhidrato de tetracaina 0,1%: instilacién
de 1-2 gotas en el ojo antes de aplicar el procedimiento antiséptico preoperatorio

y de practicar la primera incision.

e ICMA (combinacion fija intracameral de midridticos y anestésico): 0,2 ml

administrados en inyecciéon intracameral lenta al comienzo de la intervenciéon

quirdrgica.

Tratamiento estandar con colirios midriaticos - anestésicos
El tratamiento de referencia fue tépico con tropicamida 1%, fenilefrina 10% y
oxibuprocaina 0,4% + tetracaina 0,1% siguiendo el protocolo de administracién

habitual establecido en el centro participante.

3.7 CRITERIOS DE EVALUACION
3.7.1 Seguridad

El criterio de valoracién principal del estudio fue la variacion de la tincién de la
superficie corneal/conjuntival medida segin los esquemas de Oxford (tincién
corneal con fluoresceina) y de van Bijsterveld (tincion conjuntival con verde de
lisamina) con ICMA en comparaciéon con el protocolo estandar de colirios, entre el
momento basal (visita 0) y 7 dias después de la intervencién (visita 3). Ademas,
se evaluaron las variaciones entre el momento basal (visita 0) e inmediatamente
después de la intervencién (visita 1) y entre el momento basal (visita 0) y 12-36

horas después de la intervencion (visita 2)%.

Los criterios de valoracion secundarios relacionados con la seguridad fueron:
Variaciéon de la agudeza visual mejor corregida (BCVA) segin la prueba de
Snellen entre el momento basal (visita 0) y 7 dias después de la intervenciéon

(visita 3).
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10.

Porcentaje de pacientes con alteraciones epiteliales demostradas mediante
exploracion con lampara de hendidura (es decir, ninguna, leves y significativas)
12-36 horas después (visita 2) y 7 dias después de la intervencion (visita 3)
Variacion de la hiperemia conjuntival segin la escala fotografica de MacMonnies
(0 a 5) entre el momento basal (inmediatamente antes de la administracion del
tratamiento del estudio en la visita 1) y 7 dias después de la intervencion (visita
3). Ademas, se describieron las variaciones de la hiperemia conjuntival entre el
momento basal (inmediatamente antes de la administracion del tratamiento del
estudio en la visita 1) e inmediatamente después de la intervencion (visita 1) y
entre el momento basal y 12-36 horas después de la intervencién (visita 2)*.
Variaciéon de la presion intraocular entre el momento basal (visita 0) y 7 dias
después de la intervencion (visita 3).

Funcién de dispersion del punto (PSF) medida mediante el indice de dispersion
objetivo (OSI) en el sistema de analisis de calidad 6ptica (OQAS) HD Analyzer™
12-36 horas después (visita 2) y 7 dias después de la intervencion (visita 3).
Variaciéon en el tiempo de ruptura de la pelicula lagrimal visual (VBUT) medido
por OQAS HD Analyzer ™ desde el momento basal (visita 0) hasta 7 dias después
de la cirugia (visita 3). Ademas, los cambios en VBUT desde el momento basal
hasta las 12-36 horas después de la cirugia (visita 2) y los 7 dias posteriores a la
cirugia (visita 3).

Variacién del Indice de enfermedad de la superficie ocular (OSDI) entre el
momento basal (visita 0) y 7 dias después de la intervencién (visita 3).
Porcentajes de pacientes con sintomas oculares percibidos por los pacientes y
signos evaluados por los investigadores segin escalas ordinales de O
(ausentes/ninguno) a 3 (graves) 12-36 horas después (visita 2) y 7 dias después de
la intervencion (visita 3).

Variaciones en la duracion de la preparacion y la cirugia, desde la administracion
de la primera gota hasta la primera incision, desde la primera incision hasta el
final de la cirugia y desde la administraciéon de la primera gota hasta el final de
la cirugia.

Incidencia de acontecimientos adversos relacionados con los tratamientos del

estudio.
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* En cada visita del estudio se tomaron fotografias para la evaluaciéon de la
tincidon corneal/conjuntival y la hiperemia conjuntival. Las fotografias se
codificaron, se mezclaron y se enviaron a un investigador colaborador del
Instituto, ciego al tratamiento del ensayo. Se utiliz6 el mismo sistema de
biomicroscopia de lampara de hendidura y de fotografia para cada caso, bajo las
mismas condiciones de encuadre e iluminacién de la consulta. El oftalmélogo
evaluador ciego clasificé las fotografias, mostradas en su propio monitor,
utilizando una iluminacién similar de la sala para la evaluacion y sin limite de

tiempo.

3.7.2 Eficacia
Los criterios de valoracién secundarios relacionados con la eficacia fueron:

Satisfacciéon de los pacientes con los tratamientos del estudio evaluada en una
escala ordinal de O (muy satisfactorio) a 3 (insatisfactorio) inmediatamente

después de la intervencion (visita 1).

Satisfaccion evaluada por los investigadores segin una escala ordinal de 0 (muy
satisfactorio) a 3 (insatisfactorio) inmediatamente después de la intervencion

(visita 1).

3.8 METODOS ESTADISTICOS
3.8.1 Justificacion del calculo del tamano de la muestra

Debia disponerse de una estimaciéon de la variacibn media prevista, con la
desviacion estandar, entre el momento basal y 7 dias después de la intervencién
en las escalas de tincién. Dado que no pudieron identificarse datos para realizar
una estimacién de este tipo, no se realizé un calculo formal del tamario de la
muestra y se consider6 apropiado un tamano de 50 pacientes como evaluaciéon

exploratoria/piloto.
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3.8.2 Poblaciones de analisis

Para los analisis del estudio se definieron las siguientes poblaciones:

Poblacion de seguridad: formada por todos los pacientes que recibieron
cualquiera de los tratamientos del estudio (N=50).

Poblacién por protocolo (PP): formada por todos los pacientes que cumplieron los
criterios de seleccion (pacientes elegibles) y recibieron el tratamiento del estudio

sin desviaciones importantes del protocolo (N=46).

La poblacion de seguridad se utilizé para analizar el objetivo principal del estudio

3.8.3 Métodos estadisticos

Una vez finalizado el ensayo y resueltas todas las posibles discrepancias en los
datos, se cerr6 la base de datos del estudio y se prepar6 un plan de andlisis
estadistico (PAE) detallado, para orientar el analisis de los datos y justificar

cualquier cambio en el plan original.

Se hizo una descripciéon general de las variables incluidas en el estudio. Se
presentaron distribuciones de frecuencias absolutas y relativas de las variables
cualitativas, asi como las medidas de tendencia central y dispersiéon (media,
desviacién estandar, mediana, minimo y maximo) de las variables cuantitativas.
Se presentaron intervalos de confianza del 95% para los resultados asociados al

objetivo principal y las principales variables secundarias.

3.9 RESULTADOS

3.9.1 Caracteristicas demograficas y clinicas basales

En total, se incluyé a 50 pacientes en el estudio en el Instituto de Microcirugia
Ocular (IMO, Barcelona, Espana) y todos ellos recibieron el tratamiento del
estudio (poblacion de seguridad). La edad media de los pacientes era de
61,0+10,0 anos y 27 de ellos (54%) eran mujeres. Once pacientes (22%) tenian
trastornos oftalmolégicos distintos de cataratas, 15 (30%) trastornos
cardiovasculares, 7 (14%) trastornos neurolégicos, 4 (8%) trastornos endocrinos y

3 pacientes (6%) diabetes mellitus. Veintiséis pacientes (52%) declararon padecer
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otras enfermedades. La dilatacién pupilar media (mm) registrada en la visita de
seleccion (VO) fue de 7,8+0,5 mm en el grupo de ICMA y 7,9+0,5 mm en el grupo
control (p=0,933).

En cuanto al tipo de lente utilizada en la cirugia, se implantaron lentes
intraoculares multifocales en el 54% de los casos en ambos grupos. Lentes
monofocales se implantaron en el 26% del grupo ICMA frente al 24% en el grupo
de control y lentes toricas se implantaron en el 20% frente al 22%,
respectivamente. Las diferencias entre los grupos no se consideraron

significativas (p = 0,957).

La poblacion de seguridad se utilizé para realizar el analisis de la seguridad
(N=50). Cuatro pacientes quedaron excluidos de la poblacién por protocolo (N=46)
por una desviacion mayor del protocolo y no fueron evaluados en los analisis de

eficacia.

3.9.2 Resultados de seguridad y eficacia
3.9.2.1 Objetivo principal

Los valores medios de tincién corneal y conjuntival, evaluados por los esquemas
de Oxford (Ox) y van Bijsterveld (VB), fueron similares en ambos tratamientos,
con una recuperacion ligeramente mas rapida después de la administracién de
ICMA en comparacion con el tratamiento de control. Aunque la tendencia no fue
de significacion estadistica (Ox: Visita 0 (V0), p=no aplicable, Visita 1 (V1),
p=0,118, Visita 2 (V2), p=0,626 y Visita 3 (V3), p=0,975; (VB: VO, p=0,299; V1,
p=0,475; V2, p=0,493 y V3, p=0,878).

La comparacion de los grados de lesion en la superficie ocular experimentada por
los pacientes tratados con el ICMA y el tratamiento d