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Inflammation driving Keratoconus ...

Elevated Expression of Matrix Metalloproteinase-9 and
Inflammatory Cytokines in Keratoconus Patients Is
Inhibited by Cyclosporine A

Rohit Shetty, ! Anuprita Ghosh # Rayne R Lim * Murali Subramani,® Krina Mihir,® Reshma A R ?
Ashwini Ranganath,’ Sriharsha Nagaraj,' Rudy M. M. A. Nuijts,* Roger Beuerman,?

Reshma Shesty,? Debashish Das,? Shyam S, Chaurasia, 5% Abhijit Sinha-Roy,?

and Arkasubhra Ghosh™?
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CONCLUSIONS: The data indicate that corneal epithelium contributes to elevated MMPQ and inflammatory cytokine expression in tears
of KC patients. Cyclosporine A treatment reduced MMPS and inflammatory cytokine levels in an in vitro inflammation model system. In
KC patients, CyA treatment reduced MMP® levels measured in tears with concomitant arrest of disease pregression. Therefore, CyA
might be & novel treatment strategy in KC patients but requires additional evaluation in larger cohorts. (ClinicalTrials.gov number,
NCT01746823.).




Featured Original Article®

Altered tear inflammatory profile in Indian keratoconus patients - The 2015
Col Rangachari Award paper

Rohit Shetty, Rashozi Deshmuhl, Arkosubhiva Glhosh!, Swwaminathar Setha', Chaitra Jayadev

‘Al Iredia Opvthachnologicnl Sectety Col Rangechen Best Paper Asvand, 2015

Distinct tear inflammatory profile
(Progressive vs Stable KC)
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* P<0.05; Mann-Whitney Test (n =19): bilateral KC with unilateral progressing eyes; Stable and Progressing are contralateral eyes FNARAYANA
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(Tear soluble factor measurements by multiplex (cytometric bead array) ELISA)



What Truly Lies Beneath ? -~



DIFFERENT PATTERNS SEEN ON

ABERRANT
NERVE PLEXUS -
NERVE LOOPS!

BEADED,
TORTUOS NERVES

FRAGILE, SCANTY
NERVE PLEXUS

INTER-NEURONAL
CONNECTIONS
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DIFFERENT PATTERNS SEEN ON
CONFOCAL MICROSCOPY

DC’s NEAR
NERVE PLEXUS

FEW DC’s -
NORMAL
MULTIPLE MULTIPLE
IMMATURE DC'’s MATURE DC’s
NEAR NERVE NEAR NERVE
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Corneal confocal mibcrosoops in ke rntoo onos |

~Clinlcal Rescarch-

/77 vwvvo corneal confocal microscopic analysis in
patients with keratoconus

Crurlrvddiaer Lirterzrent *, ALarrret €2hkaeniicy”, Liamer LozKers =, Rayaz A ALalrk

In Vivo Confocal Microscopy after Corneal
Collagen Crosslinking

Cosimo MazzorTAa, MDD, Pul>, ' Farntap Harvez, MDD, Pul>, " Guonrce Kyauoxis, MDD, Pub, '
StTurano Canaciur, MDD, ' Soosax _IA( o, MDD, PubD, ' Cravmo Travirs:, M, '
STIWWANGO BAAmNnG, MIY), " Aano ). Brapisy RanpDiusMman, MDY

Hyper-reflective “needle-

Demarcation Line shaped micro-bands” or microstriate
After Different reflections and activated
Protocols keratocytes with elongated membran€NARAYANA
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Purpose:

To study the corneal nerves and dendritic cells
in progressive keratoconus and their impact
on Collagen Cross Linking Outcomes



Methodology

Arm -1 Arm -2
Observational | Interventional
Study Study
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Keratoconic eye

LEFT EYE

RIGHT EYE

Methodology : Arm 1
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Raw Image Automated
: | CCmetrics
; : Software

1 Main Nerve trunk

2 Nerve fibre Branches
3 Branched points
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D | \ | { ) Total 6 parameters studied
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Processed Image

—2 :

Corneal nerve fiber density (CNFD): the number of nerve fibers per mm2

* Corneal nerve branch density(CNBD): the number of branch points on the main nerve
fibers per mm2

* Corneal nerve fiber length(CNFL): the total length of nerve per mm?2 | f ’
* Corneal total branch density(CTBD): the total number of branch points per mm2
* Corneal nerve fiber area(CNFA): the total nerve fiber area per mm2 ,

Corneal nerve fiber width(CNFW): the average nerve fiber width per mm2.




Results : A 1
e Ccmetrics Analysis of Sub-basal Plexus

Group 1 (:rnup 2 Group 3 o - - 5 ; 4
Group 1 versus Group 2\ Group 1 versus Group 3 \ Group 2 versus Group 3
(11 = 30) (n = 33) (n = 33) SFOUf eISus | HFoug (S 4 oug rouj ersus I

CNFD 305158 28.48 £ 23.82 23821 8.02 0.26 <0.001 0.01
CNBD 4345+15.29 347 +16.1 3761 £19.52 0.05 0.2 0.51
CNFL 1759 = 3.16 16.6 £2.42 14.82 + 3.6l 0.2 0.001 0.02

CTBD 53973+ 20.75 1905 +253 54.66 = 276 0.09 041 0.36
CNFA 0.01 £ 0.002 0.006 £ 0001  0.006 + 0.002 0.13 0.06 0.68
CNFW 0,02 £0.001 0,021 £ 0.002 0.02 £ 0.002 0.29 0.13

0.63

Significant difference between the unaffected and affected

eyes of the same individual.
: .

Control
Eye

S5 Contralateral
| Normal eye of
Unilateral KC
patient




Methodology

Arm -1
Observational
Study

Arm -2
Interventional
Study




Methodology : Arm 2

- - 3
L A\
Automated
N = 22 eyes CCmetrics
s Software
Repeated Post Operatively
1 month
3 months
6 months
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Healthy Nerves Less Dendrites Less Haze

Unhealthy Nerves More Dendrites More Hazg AT

NIEITHREALAYA



Results :
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An inverse relationship is observed between
pre-CXL CTBD / pre-CXL CNBD and post-CXL Densitometry values
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r = Spearman Rank Correlation Coefficient



Results :
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More the Pre Operative Dendritic Cell Count —

Poorer Post Cross Linking Nerve Features
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Patient 1 Patient 2

Good nerve Wii OP"  Poor nerve
Regeneration Regeneration
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Discussion :

Activated

keratocytes * Nutrition,

« Change of geographic location,
* Pre exisiting Inflammation -
Weaned off steroids

Excess Myofibroblasts
and fibroblasts

Aberrant
collagen
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IMPORTANCE OF CONFOCAL MICROSCOPY IN PREOPERATIVE EVALUATION

STRICT AVOIDANCE

PRE-OPERATIVE POST TREATMENT

IGE

SYSTEMIC
EXAMINATION

TREAT DEFICIENCIES

* DENDRITIC CELLS

!, LUBRICANTS
- ANTI HISTAMINICS
T CYCLOSPORINE A

TREAT ALLERGIES & INFLAMMATION
i FNARAYANA
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CONFOCAL MICROSCOPY

AN ALTERNATIVE APPROACH

OCULAR SURFACE DISEASE INDEX

INFORMATIVE

TIME CONSUMING
EXPENSIVE

IMPRACTICAL — CONTACT
METHOD
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INFORMATIVE
SUBJECTIVE ASSESMENT
INEXPENSIVE

OSDI CAN BE AN INDIRECT SURROGATE MARKER FOR CONFOCAL
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~Conclusion:

~

Reduce Inflammation
Preoperatively —

Steroids & Immunomodulator
eye drops.

HOW TO TREAT
THE PATIENT?

Clinical improvement,

WHEN DO WE

Confocal Microscopy features
CROSS-LINK? W showing reduced cDC
e - \ Reduced Tear Cytokine Levels
¢ \ X

WHAT STEPS TO AR Close observation for early
L detection of complications. ;

v

TAKE POST-OP?
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