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; Conjunciival hyperemiais an
importantendpointin ophthalrmic.

Development of an Objective Assessment of Conjunctival Hyperemia Elicited via Conjunctival Allergen
Provocation Testing (CAPT) and Environmental Exposure Chamber (EEC) Testing

M. Tort!, R. Ornberg’, B. Lay?, R. Danno?, F. Soong?, A. Salapatek®
Alcon , Fort Worth, TX; 2ADCIS, Saint-Contest, France; 3Cetero Research, Mississauga, ON, Canada

INTRODUCTION

+Corjuncial hyperemia is an important endpoint n ophihalnic research
that is commonly seen in clinical settings.

‘assessing hyperemia are highly
Subjective and variable across sites.
This studydscrbssanimagng
method and softwa
e
conjunctival hyperemia elicted by
caularaliorgenorposus.

‘Mathods: Thirteen subjects with
Fitoryot allerloconiincidts ware

dlinicians, usingstandardi
scales from 0 (none)to4 (extremely
severe).Siitlampimages of
conjunctiva were captured. The
Imaging System for Ocular Surface

: Novartis) was developed as a
Software suite for automated image
analysis of conjuncival blood ves sel
morphologyand redness.
Results: APT, hyperemia
transientlyrose with a peakat 30
minutes postexposure. With EEC,
hyperemia increasedgradually witha
maximun atthe lasttime point (1
minutes). ching scores paralisledihe
hyperemia scores. Automatedimage
measurements byISOS provideda
\ariaty of vessel morphological
measures thatwere notevidentto a

density(vessel ar

hyperemia can be highly subjective and variable across
sites 23

- Objective methods to assess hyperemia have been researched in an
eflort to develop standardized and reliable techniques 45

~Allergen provocation models are used to aid in the development of
treatments by eliciting allergy signs and symptoms ¢

+The conjunctival allergen provocation testing (CAPT) and environmental
exposure chamber (EEC) models were used in this study.

+In the EEC model, subjects were exposed to controlled and consistent
level of natural airbome allergen at lexels they would encounter on a
typical peak pollen

+In the CAPT model, the allergen was directly and repeatedly applied in
increasing amounts to the ocular surface until a robust allergic response
was elicited

{This study describes an imaging method and software system deveioped o
{objectively and automatically quantify conjunctival hyperemia elcited by
{ocular allergen exposure in two difierent allergen provocation models.

METHODS AND MATERIALS

«Thirteen ragweed-alergic subjects
#The tudy poplation consisted of 7 mal and s emal subjects,betwean
the ages of 2658
«Emponmental Exposire Chamber (EEC) model
ragweed exposure was aitbome and continual (3500 particles/m>for 3
hours)
«Conjunctival Allergen Provocation Testing (CAPTY
1 drop allergen was instilled per eye at subject-specific concentrations
<Cnsceles fom 0 (1) 124 (extamely seers) 05 urt ncramens.

densitometrymeasuremens. Vessel subjects assessed ching and clinicians assessed hyperemi
densitycloselycorrelated with manual eSlitlamp images of conjunctiva were capiured
(FEUEII AREITEE N D eimaging System for Ocular Surface (ISOS; Nowartis) was developed as.
for hyperemia assessment Aer CAPT
e o) 2 software suite for automated image analysis of conjunctival blood vessel
the initial time points (5, 10 and 20 morphology.
minutes aflerexposure) and decreased «The ISOS images (etection mode) in Figure 1 show grades of
after 30 min.With EEC, the mean VD hyperemia from 0 (normeal, none) to 4 (exiremely severe).
be high at the end o the obsenvation . . . .
e Figure 1. Examples of images analyzed with ISOS, showing
Conclusion: Results rom this pilot vessel detection in hyperemia grades 0 to
study indicated thattne ISOS imaging
stiodandimsos ansvas suile mevj Grade 0 Grade 1 Grzdez Grade 3 Grzded
objectvely meas.re parameters of adi) T
conjunctival hyperemia resuting from b
cither CAPT of EEC testing.
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RESULTS

Figure 2. Staff-assessed hyperemia EEC (N=13)
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Figure 3. Subject-assessed ocular itching -—=-- EEC (N=13)
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Figure 4. ISOS analysis: mean vessel density
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RESULTS

“With CAPT, hyperemia transiently rose with a peak at 30 minutes post-
posure; whereas, in the EEC, hyperemia increased gradually, with a

maximum at the last time point (180 minutes) (Figure 1)

Likewise, the itching cunes with CAPT depicta peak at 30 minutes

post-exposure; whereas, with EEC, itching increased gradually with the

maximum at the last time point (180 minutes) (Figure 2).

*Automated image measurements by ISOS provided a variety of vessel

morphological measures that were not evdent toa clinical observer,

including, vessel diameter, total vessel length, vessel density (essel

arealtotal area, VD), tortuosity and bifurcation’ points

“Vessel density closely correlated with manual grading captured by

trained clinicians for hyperemia assessment

“After CAPT instillation, mean VD transiently rose in the inital time points

(5, 10 and 20 minutes after exposure) and decreased after 30 minutes.

With EEC, the mean VD increase was gradual, appearing to stil be high

at the end of the obsenation period (Figure 2).

Both models elicited robust allergic responses, each with a unique.

Kinetic profie.

Automated image measurements by ISOS provided a variety of vessel

morphological measures that were not evident to a clinical observer.

Results from this pilot study indicated that the ISOS imaging method
nd image analysis site may objectively measure parameters of

conjunctival hyperemia resulting from either CAPT or EEC testing

1 Hom U Ny AL Belory L Alergi ot and ey oy sy, An
Alrgy Ashmalurl. 2012 ar 1085163+
R it Tao 15, Sontity anrelobltyofojcte rage nalysi

Coperadtoatoctve sring i ks ypocsom. B § Ophieims. 2007
Nov:91(11):1464.6

MW, Hutchings N, Simpson TL. Grading bulbar redness using cross-<albraled
clncal grading scales. nves! Ophihalmol Vis Scl. 2011 Jul 20,52(8):5812-7.
4 o

rOpin

Allergy Cin Inmunl, 2004 Oct4(5):447-53.

5. SorbaralL, Simpson T, Duench S, Schuize M, Fonn . Comparison of an objective
ContLens

method of
Anterior Eye. 2007 or;30(1):53-9.

ocular alergy. Curr Opin Alergy Gin kmmunol, 2002 0ct2(5):413-7

Mria J.

 FortWorlh, . Other

ngis Eyes on

Toronto, Ontario
nada. Department of
Biokogy; Hamiton, Ontarko, Canada.




