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WORLD POPULATION AGEING
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Age-related eye diseases
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Indications for Penetrating Keratoplasty 2016 2015
A, Post-cataract surgery edema 2,729 7.1% 2,905 7.3%
B. Keratoconus 5,463 14.2% 5,835 14.8%
L. Fuchs' Dystrophy LI7T | 3.0% | L2353 | 3.1% |
D. Repeat Corneal Transplant 4,529 11.8% 4,267 10.8%
E. Other degenerations or dystrophies 1,164 3.0% 1,148 2.9%
F. Post-refractive surgery 70 0.2% 55 0.1%
G. Microbial changes 677 1.8% 689 1.7%
H. Mechanical or chemical trauma 982 2.6% 1,180 3.0%
I. Congenital opacities 620 1.6% 672 1.7%
J. Pterygium 10 0.0% 15 0.0%
K. Non-infectious ulcerative keratitis or perforation 1,301 3.4% 1,357 3.4%
L. Other cau5&§ of corneal dysfunction or distortion 2,346 6.1% 2 633 6.7%
(non-endothelial)
M. Other causes of endothelial dysfunction 1,035 2,7% 1,189 3.0%
Z. Unknown, unreported, or unspecified 16,316 42.5% 16,373 41.4%
Total Indications for Penetrating Keratoplasty 38,413 39,554

2016 Eye Banking Statistical Report Eye Bank Association of America
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AREE FREATE(PS)

« Posterior surface area was calculated at each measurement point

based on the elevation map via anterior segment OCT
(CASIA®, TOMEY)

Elevation [Posterior]

IFloatiDia=9:00[mm]
e BFSTR=6/54[mm]

Area Surface (mm?2)
10.2 mm 87.805
8.5 mm 64.123
7.5 mm 48.592

dh

point
(i, j+1)

dr'=+dr* + dh*

AS = {Jt(r+dr')2 —JZ')‘Z}%

S§=YAs- Hi Ri’imm(l;jdr 1, +0.5dr7)

------

Kitazawa K et al. Cornea, 35(9):1229-1233, 2016



Global Consensus on Keratoconus and Ectatic Diseases

José A. P. Gomes, MD, PhD,* Donald Tan, MD, PhD, 1 Christopher J. Rapuano, MD, ]
Michael W. Belin, MD,§ Renato Ambrosio, Jr, MD, PhD,Y José L. Guell, MD,||
Frangois Malecaze, MD, PhD,** Kohji Nishida, MD, 71 and Virender S. Sangwan, MD}, the Group
of Panelists for the Global Delphi Panel of Keratoconus and Ectatic Diseases

TABLE 2. Agreements Reached in the Definition/Diagnosis
Panel

e The following findings are mandatory to diagnose keratoconus
Abnommal posterior elevation
Abnormmal corneal thickness distribution
Clinical noninflammatory corneal thinning

e Keratoconus and PMD are different clinical presentations of the same
disease

® The aspect that distinguishes keratoconus, PMD, and keratoglobus is
“thinning location and pattern”

e Keratoconus and PMD are best differentiated by a combination of
Full tomographic comeal thickness map
Slit-lamp examination
Anterior curvature map
Anterior tomographic elevation map

® As opposed to “thinning disorders” the following are classified under
“ectatic diseases”

Keratoconus

PMD

Keratoglobus

Postrefractive surgery progressive corneal ectasia
® Keratoglobus and keratoconus are different clinical entities
® True unilateral keratoconus does not exist

® The best current and widely available diagnostic test to diagnose early
keratoconus is tomography (Scheimpflug or optical coherence
tomography)

e Currently, there is no clinically adequate classification system for
keratoconus

® Posterior corneal elevation abnormmalities must be present to diagnose early
or subclinical keratoconus

e Secondary induced ectasia may be caused by a pure mechanical process
(and can be unilateral)

+ Central pachymetry is the least reliable indicator (determinant) for
diagnosing keratoconus

¢ The pathophysiology of keratoconus is likely to include the following
components
Genetic disorder
Biochemical disorder
Biomechanical disorder
Environmental disorder

o Placido-based topography analyzes the central anterior corneal surface,
whereas tomography (Scheimpflug and/or optical coherence
tomography) analyzes the anterior and posterior cornea and produces
a near full comeal thickness map

e Keratoconus can be present in a comea of nommal central thickness

e Ectasia progression is defined by a consistent change in at least 2 of the
following parameters where the magnitude of the change is above the
normal noise of the testing system

Progressive steepening of the anterior corneal surface
Progressive steepening of the posterior comeal surface

Progressive thinning and/or an increase in the rate of corneal thickness
change from the periphery to the thinnest point

e The changes need to be consistent over time and above the nommal |
variability (ie, noise) of the measurement system (this will vary by
system). Although progression is often accompanied by a decrease in
BSCVA, a change in both uncorrected visual acuity and BSCVA is not
required to document progression

# Risk factors for keratoconus: Down syndrome, relatives of affected patients
especially if they are young, ocular allergy, ethnic factors (Asian and
Arabian), mechanical factors, eg, eye mubbing, floppy eyelid syndrome,
atopy, connective tissue disorders (Marfan syndrome), Ehlers—Danlos
syndrome and Leber congenital amaurosis




SCIENTIFIC REP%(;}RTS

Involvement of anterior and

FFKC & (&

Is defined as the contralateral eye in unilateral KC,

_posterior corneal surface area the forme fruste being “an incomplete, abortive, or
imbalance in the pathological unusual form of a syndrome or disease”
e meamens - change of keratoconus Saad A, Gatinel B, nvest Ophalmol ie Sei 51 - 5646-5958, 2010

"ublishe ine: 09 October 2( : . .
Published online: 09 October 2018 : Koji Kitazawa'->*, Motohiro Itoi?, Isao Yokota*, Koichi Wakimasu?, Yuko Cho', Yo Nakamura?,

: Osamu Hieda’, Shigeru Kinoshita® & Chie Sotozono?

Keratoconus diagnosis criteria

BAEFBEH LM ARKREMEE

ASEIR @ EREBIBERNLOKE
Subjective @ aAVFSRAMBREETEVLUERBER

N orma | FF KC BREFME O MMITEMEIST. AEDRBIZHSALREDEF LS
Objective 2. 4L YL IdFleischer ring. Vogt’ striae. 21 AEKE®ROBED
WFhhEEH5
@ AAlEfiIEaxial power map TRITMRIBIE, HAHNIETEHD
Bh#R4E (lazy 8 figure) 52 S

® filEpachymetric mapTRAEDREOIEFLERD . AE
elevation map TEFDEEDBTELZLLEE O BRFTARHEEHSS

Definite: DA< EE ARICEMEREAor 1TIHE LI EEBD1IEH L EFERS ., AT
REFEBZRY TEDHEH

Probable: BZMEZEADNI1IBEBLIL and BO1IEB L EEESH ., #RITASEKEER
5 TEDEH

Possible: SZEREZEBMI1IEE LI LZERS ., BRIFT REEBEZRIN TEZHEH

Kitazawa K, et al. Sci Rep. :14993, 2018.
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Axial map

<Normal Eye> < FFKC Eye>

Axial Power [Keratometric ]

Axial Power [Keratometric]
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33 years, female, left eye 27 years, male, Right eye

Normal FFKC
AIEETHE &RER
(central-5mm), (mm?2) 20.149 20.145 20.190
AR xEE
(central-5mm) , (mm?2) 20.374 20.397 20.609




AEpIE RHEE(AS)

20.8 30.6 - 42.5
<5mm> 1o <6mm> </mm>
206 - [ | w 42 1 w
30.2 -
30 - 415 -
20.4 -
29.8 - a1 -
20.2 - T 29.6 -
% % 20,4 - % % T 405 - % $ \
20 -
29.2 40 -
29 -
19.8 - 395 -
28.8 -

19.6 I I 28.6 I I 39 I I
Normal FFKC KC Normal FFKC KC Normal FFKC KC
5mm (mm2) 20.154 20.147 20.402 0.63 P<0.01
6mMmm (mm2) 29.370 29.380 29.796 0.41 P<0.01
7mm (mm?2) 40.545 40.579 41.194 0.33 P <0.01
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omm (mmg2)
6MmM (mm2)

mm (mm2)

20.389
29.881
41.513

20.430
29.953
41.642

20.917
30.662
42.592

P =0.06 P<0.01
P =0.07 P<0.01
P=0.13 P<0.01

Kitazawa K, et al. Sci Rep. :14993, 2018.



ARpmEmEm REIELE(As/Ps)
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6Mm (mm2) 0.983 0.981 0.972 P<0.01 P<0.01

7mm (mm?) 0.977 0.975 0.967 P=0.04 P<0.01



The correlation between As/Ps

0.995
099 (r=0.879, P < 0.001) o
: A
. ’-si‘é"
. 0.985 “fp © O=
=
5 0.98 " — S ¢ normal
(7)) AlLA
£ 0975 : = FFKC
< Aty » KC
0.97 z .
0.965 -
0-96 [ [ [ |
150 350 450 550 650 (um)

Thinnest corneal thickness (TCT)

Kitazawa K, et al. Sci Rep. :14993, 2018.



{EHU/7ZIndex

CASTA I

HiERI1E REE Anterior & Posterior Surface Area (As, Ps)
AiERI#E REE L As/Ps
AR M ElevationfB Posterior Elevation Values (PE)
TO5F «- ROU—-_>7 the ectasia screening index (ESI)
7Y
Back Difference Elevation BDE

the maximum Ambrosio
relational thickness

BAD-D

ARTmax

the Belin/Ambrosio display enhanced ectasia total
derivation value (D-index)



Sensitivity
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Itoi M, Kitazawa K, et al. Plos One, 2020;15(4):e0231074

dex
Ks
Kf
CTmin
As
Ps
As/Ps
PE
ESI
BDE

ARTmax
BAD-D

0.560
0.436

0.823
0.468
0.730
0.963
0.929
0.750

0.761

0.877
0.953

0.379-0.742
0.236-0.636

0.676-0.969
0.271-0.666
0.543-0.927
0.92-1.00
0.893-0.996
0.614-0.886

0.608-0.914

0.763-0.99
0.915-0.992
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Studies Estimate (95% C.I.)

Seah et al.*® 0.059 (0.000, 0,171)
Wu et al.™ 0.316 (0.168, 0.464)

Zhang et al.* 0.028 (0.000, 0.066)
Zhou et al.#® 0.066 (0.022, 0.110)
Tostmann et al.*? 0.344 (0.246, 0.443)
Hong et al.#® 0.268 (0.152, 0.384)
Xie et al.® 0.015 (0.000, 0.055)
Guan et al.® 0.008 (0.003, 0.014)

Overall (142=92.04 % , P< 0.001) 0.112 (0.055, 0.169)

NI 0.8-11.2%
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Inomata T, Kitazawa K et al. Clinical and Prodromal Ocular Symptoms in Coronavirus Disease: A Systematic Review and Meta-Analysis. IOVS. 2020;61(10):29
Kitazawa K et al. The Transmission of SARS-CoV-2 Infection on the Ocular Surface and Prevention Strategies. Cells. 2021;10:796
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MRSA (+) MRSA (-)

BEK 2 118
7 24— NEWR 2 82
S ERS (%) 33.5 33.2 NS* *
B4 1 33 NS*
ES - EREUEE 2 13 | P=0.03%
B2 (RESK) | EEEE 2 13 | P =0.03%
DI “ 0 37 i
7 NE— RS 2 14 | p=0.03*
=B 0 10 -
d>50 s> XERRE 1 68 NS*
EEEEE S bE—EREROEFC (X FENNE

Kitazawa K et al. BMJ Open 6:e010733, 2016
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- Corynebacterium macginleyi
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Aoki T, Kitazawa K, et al. Microorganisms 2021;9(2):254
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2004-2005
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2004-2005
N =29
2014-2016
N = 64
0% 20% 40% 60% 80% 100% 0%  20% 40% 60% 80% 100% 0%  20% 40% 60% 80% 100%
= MSSA mCNS m LVFX susceptibility
= MRSA ® MR-CNS m LVFX resistance

Deguchi H, Kitazawa K et al. Plos One. 2018; 13(9):e0203705
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MRSA / MR-CNS F/OVMAEIAVRNNITY
7 L

0 S0 100 6 26 46 66 86 100
m 2004-2005 = 2014-2016 m 2004-2005 = 2014-2016
LVFX : L/RDJOFHS >, CMX: TIX JFS A, CP:oOZ AT =1-)L

Deguchi H, Kitazawa K et al. Plos One. 2018; 13(9):e0203705
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it Nom 2 TR Rl FEIRELRE (108K)
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Cases

aumber Age / sex Laterality Lens status
1 68/M Left Phakia
2 81/F Left Pseudophakia
3 74/F Left Pseudophakia
4 68/F Left Phakia
5 80/M Left Pseudophakia

34
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G Eﬂﬂlw

1

AEREY HE - c EEZzREET AEREY HE - ERZzREET AEREY: R1KE. Candida sp.
BIE7K ¢ Candida Albicans BIE7K ¢ Candida Albicans BIEZK : Biatriospora mackinnoniiGRIAE)
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Case AgelS BIREEY) ‘IEK
No. OC/S8X  (smiajmesy  (3BIR/1EE)

@ 68/M - 4= unknown Cure AN
2 81/F - -+ Candida albicans Cure AN

3 74/F - + Candida albicans PK / [EIEE ERH 2
EYEL

@ 68/F -+ + Candida albicans PK BREA) L

Biatriospora KA I S

5 80/M + L + ) mackinnonii PK K HRRAR R

* Negative for culture, but positive for Fungiflora Y staining

PK: penetrating keratoplast
P J plasty Kitazawa K et al. Jpn J Ophthalmol, 64(2):228-233, 2020



RigEHI S—I B XUIBESEIRZH# S AED)

- MEEGBEADRIHARY!

. BURRDRE LD

- IR D ] REIREEE T DFRZE

- BB B U < (FRIRSPN\DIETES

1) Sridhar MS, Sharma S, Gopinathan U, Cornea 21(7):718-722, 2002
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Induction of Pluripotent Stem Cells
from Mouse Embryonic and Adult
Fibroblast Cultures by Defined Factors

Kazutoshi Takahashi' and Shinya Yamanaka'** Takahashi & Yamanaka. Cell,2006
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Cell, Wol. 51, 387-1000, December 24, 1987, Copyright € 1987 by Ceall Press

Expression of a Single Transfected cDNA B
Converts Fibroblasts to Myoblasts

Robert L. Davis,”” Harold Weintraub,” Cell, 1987
and Andrew B. Lassar”

Crystal Myosin Immunostain
Viole high magnification




Six "master TFs” transduction

(PAX6, OVOL2, KLF4, SOX9, TP63, MYC)
(6TFs)

PAX6, OVOL2, KLF4, SOX9, TP63, MYC

Fibroblast

Fibroblast

Kitazawa K et al. Cell Reports, 15(5):1359-68, 2016
Kitazawa K et al. Cornea, 38:S34-541, 2019



Six "master TFs” transduction
(PAX6, OVOL2, KLF4, SOX9, TP63, MYC)

CEC-related marker Epithelial marker

Keratin 12 E-Cadherin

Fibroblasts

Kitazawa K et al. Cell Reports, 15(5):1359-68, 2016
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PP CD(posterior polymorphous corneal dystrophy)
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Association of a Chromosomal

Autosomal-Dominant Corneal Endothelial Dystrophies Rearrangement Event with Mouse Posterior
CHED1 and PPCD1 Are Allelic Disorders Caused

. . . Polymorphous Corneal Dystrophy and
by Non-coding Mutations in the Promoter of OVOL2 Alterations in Csrp2bp, Dzank1, and Ovol2
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Ocular surface tissue ageing

Dry eye disease

Corpeal edema
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