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1242093, X2 3 1749, 370Y, 670 Zof| zH2+ 4.75
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F0 ) A=k HEMAAE X A 319 + 133
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Table 1. Characteristics of patients with severe dry eye associated with graft-versus-host disease

Gy N Age So¢  @rfigtonl afmes SCT Duration between SCT  Graft-versus-host disease . Systemic ‘
(years) and dry eye (months) other than the eyes immunosuppression

1 1 56 M Non-Hodgkin's PBSCT 4 Skin, oral mucosa Steroid, cyclosporine A
lymphoma

1 2 62 M Myelodysplastic PBSCT 36 Skin, liver, intestine Steroid, cyclosporine A
syndrome

1 3 19 F ALL BMT 16 Skin Cyclosporine A

1 4 26 F Aplastic anemia BMT 27

1 5 35 M AML BMT 4 Skin, oral mucosa

1 6 15 M AML BMT 45 Skin, oral mucosa Steroid

1 7 32 M AML BMT 48 Steroid, cyclosporine A

1 8 45 M Non-Hodgkin's PBSCT 4 Skin, liver, oral mucosa  Steroid, cyclosporine A
lymphoma

2 9 30 F AML PBSCT 7 Liver, oral mucosa Steroid

2 10 16 F AML PBSCT 4 Skin, liver Steroid, cyclosporine A

2 11 16 M AML BMT 39 Skin Steroid

2 12 42 M Non-Hodgkin's PBSCT 11 Skin, lung, oral mucosa Cyclosporine A,
lymphoma tacrolimus

2 13 5 M Neuroblastoma PBSCT 9 Intestine Steroid

3 14 32 M AML PBSCT 14 Liver Steroid, cyclosporine A

3 15 45 F AML PBSCT 7 Skin, liver, oral mucosa  Steroid, cyclosporine A

3 16 26 M CML BMT 24 Lung, liver, spleen Steroid, cyclosporine A

3 17 18 M ALL PBSCT 9 Lung Steroid

3 18 17 M ALL BMT 1 Skin, liver, intestine Steroid, tacrolimus

SCT = stem cell transplantation; PBSCT = peripheral blood stem cell transplantation; ALL = acute lymphoblastic leukemia; BMT = bone
marrow transplantation; AML = acute myelogenous leukemia; CML = chronic myelogenous leukemia.

Table 2. Tear film and ocular surface change after treatment with cyclosporine A and umbilical cord serum eye drops in severe dry
eye associated with graft-versus-host disease

Before 1 month 3 months 6 months P1 P2 P3
Tear film break up time (s) 325 +1.24 4.75 + 0.68 5.63 + 0.62 6.63 + 0.96 <0.01 <0.01 <0.01
Schirmer test (mm) 3.19 + 1.33 3.38 +1.45 3.81 + 1.68 3.94 +2.26 0.61 0.10 0.20
Tear clearance rate ((logz)'l) 2.38 + 0.62 2.69 + 0.95 3.13 +£ 0.62 3.13 £ 0.72 0.28 0.01 <0.01
Keratoepitheliopathy score 6.31 +2.12 275 + 1.24 1.63 + 0.89 0.88 + 0.89 <0.01 <0.01 <0.01

Values are mean + SD (n = 16).
P1 = statistical values between before and 1 month after treatment; P2 = statistical values between before and 3 months after treatment; P3
= statistical values between before and 6 months after treatment.
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Table 3. Tear film and ocular surface change after treatment with cyclosporine A eye drops in severe dry eye associated with

graft-versus-host disease

Before 1 month 3 months 6 months P1 P2 P3
Tear film break up time (s) 332 +1.34 3.90 + 1.20 4.50 + 0.97 5.10 + 0.88 0.13 0.02 0.07
Schirmer test (mm) 3.10 + 0.88 3.30 + 1.16 3.70 £ 1.16 3.90 + 1.10 0.52 0.08 <0.01
Tear clearance rate ((logz)’l) 2.20 + 0.63 2.27 + 0.79 2.63 + 0.52 2.87 + 0.63 0.89 0.10 0.08
Keratoepitheliopathy score 5.20 + 1.32 4.23 £ 0.79 3.37 £ 0.67 2.52 £ 0.70 0.12 0.01 0.01

Values are mean + SD (n = 10).

P1 = statistical values between before and 1 month after treatment; P2 = statistical values between before and 3 months after treatment; P3
= statistical values between before and 6 months after treatment.

Table 4. Tear film and ocular surface change after treatment with 0.1% sodium hyaluronate eye drops in severe dry eye associated

with graft-versus-host disease

Before 1 month 3 months 6 months P1 P2 P3
Tear film break up time (s) 3.55 + 1.08 3.77 £ 1.50 3.82 + 1.40 3.75 £ 1.16 0.57 0.50 0.57
Schirmer test (mm) 344 +1.07 340 + 1.17 3.52 +0.92 3.65 + 1.03 0.95 0.41 0.59
Tear clearance rate ((logz) ™) 2.33 + 048 2.55 + 0.53 2.43 +0.57 2.55 + 0.53 0.16 0.66 0.41
Keratoepitheliopathy score 527 +£1.03 441 +1.43 4.05 + 1.20 3.22 + 0.92 0.13 0.09 <0.01

Values are mean + SD (n = 10).

P1 = statistical values between before and 1 month after treatment; P2 =

= statistical values between before and 6 months after treatment.

A (seo) Tear film break up time

Before 1 month

T
3 months

Tear clearance rate

6 months

Before 1 month

3 months

6 months

statistical values between before and 3 months after treatment; P3

Schirmer test

+ Group 2

- -A- - Group 3

Before

1 month

3 months

T 1
6 months

Keratoepithleiopathy score

Before

1 month

3 months

6 months

Figure 1. Comparison of tear film break up time (A), schirmer test (B), tear clearance rate (C), and keratoepitheliopathy score (D)
between the groups. *Statistically difference between group 1 and group 2, 'Statistically difference between group 1 and group 3,
*Statistically difference between group 2 and group 3.

w

81 £+ 1.
IB F GO W Qg

590

68 (p=0.10), 3.94 + 2.26 mm (p=0.20)2 7

wEdaedAe AR

1, 3, 67§19 3of Z+z} 2.69 £+ 0.95 (p=0.28), 3.13
0.62 (p=0.01), 3.13 £ 0.72 (p<0.01)& A& A 2.38

ww_ ophthalmology.org

+ H



0.623} Wusto] 2= 37} 671LA o] = 23de
Helok ZuiuiSHA }L A= A 6.31 £ 21293, A&7
1, 3, 6719 B0 Zk2+ 2.75 + 1.24 (p<0.01), 1.63 % 0.89
(p<0.01), 0.88 + 0.8 (p<O 012 A Az vwd o
ol 1701Y THE o] 9= AL BTk

2ol M A& & AZbe] whE Qb Yl =Euhe] Hst
< INEA == AR 7—. oAb H ) 671U =
”}—ﬂrq/\l” FlE2wgAL depduSols fefdt 24

% aL(Table 3), 3ol = x]i’; 3 /1Y) Zatatu e
Oﬂ/\ﬂ’l Fofet 54 Br(Table 4). HE FojlA] ety

AHE 670 B 9] Sl TS WASEA] okttt

1t 255 vlagt 7 17194 Zhabdu)E(p<0.01),
7MY 2 67§ R 9] =59 23 A7H(p=0.02, p<0.01)}
Zhapga] g 3(p<0.01, p<0.01)°ﬂ/\1 FoJgt 2ol H4
onf, 1o 3349 vluwgh - HEA Zha el B
(p<0.01), 37HEA =& T2 AZHp<0.01), EEF4E
(p=0.01), ZFabAa s 2(p<0.01) 121 674LA] E5u}
I AZHp<0.01) 3} Zkat AFa]F(p<0.01)of|A] Zpo]7t
ASATh 223t 337te] Hlaof A= 25to] 67HLA) ==t
I AZHp=0.02)5F zfo|7F Qlgict. HE2WHAR 2
ZF gt Zfol 7k figlek(Fig. 1).

ﬂ
rH
~ N
et
g
>
N
o
1>
)
flo
e}
2
ofN
o2
= o\
fo
o
)

[
%
i
i)
2 ox
)
o
iy 22

rO FlO _\94
>

AN
i
rlot
rlot
X
2 o
>
N
o
ot
o,
n
o
ol
g
fr
©

-

>,

|,
B
N
i
rlot
1o

N
jn
H
o
P
oo
T o

&
N
olr
o,

,34—3

o)
el R 5 Woﬂ R

ke E A o

TN A ool fE fu
o oX

Ly

i
4
2,
o= &
r—?‘-" rJ
I
ox it
o
iil

o
1
N oF & dr 4
~

e N o 1o
OHUO
ik
10 o o

=i

(U S 1)
K
-
= S

Kl

5
pacs
o
o &
r \
_>§‘
1o
i
JE
o
R
FIF
;%
=,
=
o FIF

wo
o
fijo
%
Hr
i
[-'.l
N
Ho
Mr
it
=)
ox ﬁ o
2

>
Jo
e
N

o

rlr r:._l(
e
)
Ao
Ar
i
e
)
gk
a2
N
do
=
rir

£ i) Kl
oo l":l
et
)
1o
=
=
v
lT‘
u
ro,

lo r
R
o2t
o
ol
ok o
o
=l

)
)
1o
I < R S

ox
=2
R
_l
fo
ok
18
i3
filo
ok
el
e
pouy
tlo
1o
=
ok
el
o ta fr e

£y

Ealsis Aol 511l 213 CD3 44 duage
7 sk Bk oleigt o

A= °F7l 0}0% EZWIES’J

N
-

=
1;
i)
EL
E
i
g
O
L
N
jzl
—
g
&
N
N
flo
> o2
olN
EY
S
fEOH o A oox
o

l~> JQ
rII.
olo
flo
E_I:JO_‘
6 =
ox 19

1

Hl4%4 2727} 9lon Ogawa et al’& o] Al A2
o g QIsh AAUSAL 2 of|A] HAIH o= A Ro|=e}
FK506& Eoj3o] x| @sfo] st ul gk E3t ukAdo]
Al g4 oA AAete] SAdol AZetAY A
s|zhab o] Sl S Futol et T2 SEXRE 1L
2ol = qlch
Apo|ZFRAZY Al R ZH oA W i g5t
59| 8 Afo|E7IQIN IL-29] A4S AA7|H, 7
[L-2% Bx THES vZAsIE zelste] w2419
%194 e &9 L“’*!i*é—% SN Ik G F
HkAtol| A e EEH1E
1:} F31 OdZ/\% 1:11 u]oﬂZH xlg}oﬂ/\i /\]-o]ﬂi xy
Hotolo] Abgo] AEE T k' Lelli et al’e
05% Ato]ZFZAEY A Hetale 371 5o AAeto]
OIA‘Jﬂtﬂéiélﬂ W} 16‘3*01174] ARgste] S4 9
r&_é@ A7} 1079

8

ﬁrﬂ*otblomﬂuﬂrﬂo
_Eo?t.l\:l

e ok
i
=
~
olr
N
&
N FE

riok
Y
o 2
>
=~
o,
[e]
0
1©
ol

f
)

&
IS
>
o
uju
u
[>
=
Mo
=
jak)
c
2

S
_|<il>§05‘:.o_,_.

W omlo o2 E oo S o oX

o

so] oFLrEH o) /g.qxﬁ/@Oﬂ —'435 71 EEE IEY
o], ot LAZZL xlel okrmH el Asle] 2|7 AR

o] A 4= lek” HuEARIALY] it =EolA b

A9, BHAEO] )IARE Egtsto] Mlte] Wit A1 o

o 4= QAL HEAE AMSSEA] ¢l o] &8t o]e} TeE
542 1T ¢ Qo] AFA R v HEAE Y slo]|EEA|Z
2y g E2 9 A(hydroxypropyl—methylcellulose ) 2}
Hlwsle] E4o] Ao Aoz Wt ArrE e
198419 Fox et alo] 3oz aT@:ZTLol|A] HAYst
4744¢ke) A 7ol ARgste] Azt okl gt of=f A
a7HA] eebRrAgte] A zoA AFEY A 7e) Axf, oMY
Aol tigt B 712 HarEo] 9lo] gk M Ogawa et

www_ophthalmology.org 591



- L stotmtsts|x| 20134

ale uhy ol ATTi4 RS Bxfel A ) Alg AXre] A
2ol AR AT el 47k R A Rele Al
Agk @RE Q7] 913l BN Fr)H0R ol A
ook ShHE Ao BT ARARE 2T 4 9
1, FRANS et Bl Bsta Ate] Aenz
ofefell A Bxpe] dh7]Alzke] Zojdl 4= SIek. ek o Al
A ol Agalel i A Eue

T AL ofHrh= FHol Sl
Xﬂtﬂfﬂﬂ e A7t A E} Fab AgAlxtel d4=4]
PRI} 5 A 32 /d %
—B, ﬁ’é"é AR FE= A
] “ Yoon et al®& 149
O] A& ztatugk Shatol| Al AHE Y QA AMESlo] &
31911, Sharma et al** zhatsiA} kol A
A HetHS ol§et A =7t AHEA B Adws
S ol g%t AzHTE APt ikl 519121 Yoon et al”’
1274 9] o] Al ts=28t Shxtol A LAY S5 o4
o] AAtoll A A HstHS 67§47t AFE-Sho] QFA
ohal A S Halskgith Eot A o= AtfEA A
g AZFEA | Blsf g Hlof] AR R RE W2 o] FH
doj ofy oA AHE FFT 4= Jom, B3 d
oF el o] HAldEi7E EvFsto] gk EloA 9
A7} 2Ledet H oM AR} 7Hsstt
AS7HA] oA ARz o 7 Qg AAJote] A=
A ARG H Em APl ERAEY ARRJ}IAE o] §
gk Ats AR FAlOl ARERE 90 Hils glgich
2 AFoA= oA HjsFAsto R QI3 A4dete] A&7
oAl AHEA NI} Alo]F =AY AE Lo AT
A5 7439 A gmofl ¥ B Aom ’%47—.‘3}01 CaC
T o] AN 2L Q= oA Hljls TS ShAtol| A
0.05% AtolE=Ax AFF A <k 9‘4% ol A
stof 1, 3, 671 29 w51t 7|5, 29RO It
e wakekeleh o1 Ax A7 & 1, 3, 6714A ==t
A7) F7F, Zrapdu] i Ee] Sdo] FoshA UL,
3, 6/LdA =&Y FoTt %7P7P B 1= 4= A FU U,
ZF & Aol A5t J&%-‘ﬂ ?ﬁ Cae JJFZLEW %E}

e e

:,_I‘
-

o
Al
i’.
U
;L
R

o rlo

1|

12 o

500] 3ich ol Aol 2 AR AU ALST 4
S Hrh Ao|ZEATY A% BHS Zo| AHgIHE Zo]

M543 H4E-

o] o] AHgato] AR B/ RO AZRIc) E
£ A7 YAkl o] AlmTj4aaste] ofat AXE B
AL dEE 2007¢ International Dry Eye Worksop
(DEWS)e 4] AAIG 5= EfolA 3ubA olake] 43t
790 £bch. DEWSOA] AAISE X 24 Hel vy 25
7} 260l A5 Aol ZEATR A, 3870l A5 B
o BT Glo] B Aol o] st
Famos A An 73_*%& s qwzi NELES
X J o] AM8l= A DEWSS]
] 03_494 A

¢

e

k)
s
pass
o
rot

N g
-
<

g
o
i 5
>
r
)
=2
re
9&9,
ox
e

_ﬁ
oﬂ;‘, .
N E r
ofN M
Hu
B
et
i)
>
N
o_>|:
il

ox
[e]
-0,
9
N
o=
S~
>
o
lo
N
()
[
k1
2
>~ 1l
m B2 B o

e

ARIA o] ALE

=<7 U ’E‘njq'%%‘i“"“rrﬁe /\l

ol ek Wrt HEs] A A g

)

o2 i

\__
)
=

[‘OOR_I
nﬁtojg
o

9
ot ol e
N

rhu
_1>4

og o]xuaq]g}zmg}oi ols}

o AlolZRATY Ask AR B

wmm Z7h 9 zpapaba) of A

H7t Qlem 7129 0.05% Alo|EFR AL

St 5ol vlsf olAHf&F Ao gk 7
o

o mubHoR ARy 4 e Ao Az

)
oX

2,
\Q\

l‘-?~
S

e
o lo 2

N
2ol el o m SN o
o 1101' S .
o B

oX oX

1) Horowitz MM. Uses and growth of hematopoietic cell
transplantation. In: Blume KG, Forman SJ, Applebaum FR, eds.
Thomas’ Hematopoietic Cell Transplantation, 3rd ed. Blackwell:
Malden, MA, 2004; v. 1. chap. 2.

2) Martin PJ. Overview of hematopoietic cell transplantation
immunology. In: Blume KG, Forman SJ, Applebaum FR, eds.
Thomas’ Hematopoietic Cell Transplantation, 3rd ed. Blackwell:
Malden, MA, 2004; v. 1. chap. 3.

3) Ogawa Y, Kuwana M. Dry eye as a major complication associated
with chronic graft-versus-host disease after hematopoietic stem
cell transplantation. Cornea 2003;22:S19-27.

4) Franklin RM, Kenyon KR, Tutschka PJ, et al. Ocular manifes-
tations of graft-vs-host disease. Ophthalmology 1983;90:4-13.

5) Ogawa Y, Okamoto S, Wakui M, et al. Dry eye after haemato-
poietic stem cell transplantation. Br J Ophthalmol 1999;83:1125-30.

6) Hirst LW, Jabs DA, Tutschka PJ, Green WR, Santos GW. The eye
in bone marrow transplantation. I. Clinical study. Arch Ophthalmol
1983;101:580-4.

7) Anderson NG, Regillo C. Ocular manifestations of graft versus
host disease. Curr Opin Ophthalmol 2004;15:503-7.

8) Johnson DA, Jabs DA. The ocular manifestations of graft-ver-

592 www_ophthalmology.org



sus-host disease. Int Ophthalmol Clin 1997;37:119-33.

9) Ogawa Y, Okamoto S, Mori T, et al. Autologous serum eye drops
for the treatment of severe dry eye in patients with chronic graft-ver-
sus-host disease. Bone Marrow Transplant 2003;31:579-83.

10) Murphy PT, Sivakumaran M, Fahy G, Hutchinson RM. Successful
use of topical retinoic acid in severe dry eye due to chronic graft-
versus-host disease. Bone Marrow Transplant 1996;18:641-2.

11) Rocha EM, Pelegrino FS, de Paiva CS, et al. GVHD dry eyes treat-
ed with autologous serum tears. Bone Marrow Transplant 2000;
25:1101-3.

12) Ogawa Y, Okamoto S, Kuwana M, et al. Successful treatment of
dry eye in two patients with chronic graft-versus-host disease with
systemic administration of FK506 and corticosteroids. Cornea
2001;20:430-4.

13) Pflugfelder SC, Solomon A, Stern ME. The diagnosis and manage-
ment of dry eye: a twenty-five-year review. Cornea 2000;19:644-9.

14) Nussenblatt RB, Palestine AG. Cyclosporine: immunology, phar-
macology and therapeutic uses. Surv Ophthalmol 1986;31:159-69.

15) Hemady R, Tauber J, Foster CS. Immunosuppressive drugs in im-
mune and inflammatory ocular disease. Surv Ophthalmol 1991;
35:369-85.

16) Jabs DA, Wingard J, Green WR, et al. The eye in bone marrow
transplantation. III. Conjunctival graft-vs-host disease. Arch
Ophthalmol 1989;107:1343-8.

17) Bhan AK, Fujikawa LS, Foster CS. T-cell subsets and Langerhans
cells in normal and diseased conjunctiva. Am J Ophthalmol
1982;94:205-12.

18) Tatlipinar S, Akpek EK. Topical ciclosporin in the treatment of oc-
ular surface disorders. Br J Ophthalmol 2005;89:1363-7.

19) Lelli GJ Jr, Musch DC, Gupta A, et al. Ophthalmic cyclosporine
use in ocular GVHD. Cornea 2006;25:635-8.

20) Wang Y, Ogawa Y, Dogru M, et al. Ocular surface and tear func-
tions after topical cyclosporine treatment in dry eye patients with
chronic graft-versus-host disease. Bone Marrow Transplant 2008;
41:293-302.

21) Lee SH, Im SK, Woo JM, Yoon KC. Long-term evaluation after
topical cyclosporine treatment in dry eye patients with graft-ver-
sus-host disease. J Korean Ophthalmol Soc 2009;50:27-33.

22) Poon AC, Geerling G, Dart JK, et al. Autologous serum eyedrops
for dry eyes and epithelial defects: clinical and in vitro toxicity
studies. Br J Ophthalmol 2001;85:1188-97.

23) Yoon KC, Im SK, Park YG, et al. Application of umbilical cord se-
rum eyedrops for the treatment of dry eye syndrome. Cornea 2006;
25:268-72.

24) Yoon KC, You IC, Im SK, et al. Application of umbilical cord se-
rum eyedrops for the treatment of neurotrophic keratitis.
Ophthalmology 2007;114:1637-42.

25) Yoon KC, Heo H, Jeong 1Y, Park YG. Therapeutic effect of um-
bilical cord serum eyedrops for persistent corneal epithelial defect.
Korean J Ophthalmol 2005;19:174-8.

26) Yoon KC, Jeong 1Y, Im SK, et al. Therapeutic effect of umbilical
cord serum eyedrops for the treatment of dry eye associated with
graft-versus-host disease. Bone Marrow Transplant 2007;39:231-5.

27) Vajpayee RB, Mukerji N, Tandon R, et al. Evaluation of umbilical
cord serum therapy for persistent corneal epithelial defects. Br J
Ophthalmol 2003;87:1312-6.

28) Sharma N, Goel M, Velpandian T, et al. Evaluation of umbilical

cord serum therapy in acute ocular chemical burns. Invest Ophthalmol
Vis Sci 2011;52:1087-92.

29) Barber LD, Pflugfelder SC, Tauber J, Foulks GN. Phase III safety
evaluation of cyclosporine 0.1% ophthalmic emulsion ad-
ministered twice daily to dry eye disease patients for up to 3 years.
Ophthalmology 2005;112:1790-4.

30) Djalilian AR, Nussenblatt RB, Holland EJ. Immunosuppressive
therapy in ocular surface transplantation. In: Holland EJ, Mannis
MJ, eds. Ocular Surface Disease Medical and Surgical Management,
1st ed. New York: Springer, 2002; v. 1. chap. 22.

31) Dogru M, Katakami C, Inoue M. Tear function and ocular surface
changes in noninsulin-dependent diabetes mellitus. Ophthalmology
2001;108:568-92.

32) Tsubota K. Tear dynamics and dry eye. Prog Retin Eye Res 1998;
17:565-96.

33) Kaido M, Goto E, Dogru M, Tsubota K. Punctal occlusion in the
management of chronic Stevens-Johnson syndrome. Ophthalmology
2004;111:895-900.

34) Shulman HM, Sullivan KM, Weiden PL, et al. Chronic graft-ver-
sus-host syndrome in man. A long-term clinicopathologic study of
20 Seattle patients. Am J Med 1980;69:204-17.

35) Mencucci R, Rossi Ferrini C, Bosi A, et al. Ophthalmological as-
pects in allogenic bone marrow transplantation: Sjogren-like syn-
drome in graft-versus-host disease. Eur J Ophthalmol 1997;7:13-8.

36) Tichelli A, Duell T, Weiss M, et al. Late-onset keratoconjunctivitis
sicca syndrome after bone marrow transplantation: incidence and
risk factors. European Group or Blood and Marrow Transplantation
(EBMT) Working Party on Late Effects. Bone Marrow Transplant
1996;17:1105-11.

37) Ogawa Y, Kuwana M, Yamazaki K, et al. Periductal area as the pri-
mary site for T-cell activation in lacrimal gland chronic graft-ver-
sus-host disease. Invest Ophthalmol Vis Sci 2003;44:1888-96.

38) Ogawa Y, Yamazaki K, Kuwana M, et al. A significant role of stro-
mal fibroblasts in rapidly progressive dry eye in patients with
chronic GVHD. Invest Ophthalmol Vis Sci 2001;42:111-9.

39) del Castillo JM, de la Casa JM, Sardifia RC, et al. Treatment of re-
current corneal erosions using autologous serum. Cornea 2002;
21:781-3.

40) Tsubota K, Higuchi A. Serum application for the treatment of ocu-
lar surface disorders. Int Ophthalmol Clin 2000;40:113-22.

41) Noble BA, Loh RS, MacLennan S, et al. Comparison of autologous
serum eye drops with conventional therapy in a randomised con-
trolled crossover trial for ocular surface disease. Br J Ophthalmol
2004;88:647-52.

42) Tananuvat N, Daniell M, Sullivan LJ, et al. Controlled study of the
use of autologous serum in dry eye patients. Cornea 2001;20:
802-6.

43) Fox RI, Chan R, Michelson JB, et al. Beneficial effect of artificial
tears made with autologous serum in patients with kerato-
conjunctivitis sicca. Arthritis Rheum 1984;27:459-61.

44) Tsubota K, Goto E, Fujita H, et al. Treatment of dry eye by autolo-
gous serum application in Sjogren's syndrome. Br J Ophthalmol
1999;83:390-5.

45) Management and therapy of dry eye disease: report of the
Management and Therapy Subcommittee of the International Dry
Eye WorkShop (2007). Ocul Surf 2007;5:163-78.

vw_.ophthalmology.org 593



—CHEtOtTIEEIR] 2013 M 54 H M 4 5 -

=ABSTRACT=

Effect of Combined Treatment with Cyclosporine A and Cord Serum
for Dry Eye Associated with Graft-Versus-Host-Disease

Jung Han Choi, MD, Han Jin Oh, MD, Kyung Chul Yoon, MD, PhD

Department of Ophthalmology, Chonnam National University Medical School, Gwangju, Korea

Purpose: To investigate the efficacy of combined treatment with 0.05% cyclosporine A and 20% umbilical cord serum eye
drops for severe dry eye associated with graft-versus-host disease (GVHD).

Methods: Eighteen patients with severe dry eye associated with GVHD were treated with 0.05% cyclosporine A and 20%
umbilical cord serum eye drops (group 1, n = 16), 0.05% cyclosporine A eye drops (group 2, n = 10) or artificial tears only
(group 3, n =10). Tear film break up time (BUT), Schirmer test, tear clearance rate (TCR), and keratoepithelio pathy score
were measured before and 1, 3 and 6 months after treatment.

Results: In group 1, significant improvement was observed in tear film BUT (from 3.25+ 1.18 s t0 6.63 £ 0.96 s, p < 0.01),
TCR (from 2.38 £ 0.72t0 3.13 £ 0.72, p < 0.01) and keratoepithelio pathy score (from 6.31 £ 2.15 t0 0.88 + 0.89, p < 0.01)
6 months after treatment. Compared with group 2 and group 3, group 1 showed significant improvement in BUT (3 and 6
months after treatment) and keratoepitheliopathy score (1, 3 and 6 months after treatment).

Conclusions: Combined treatment with 0.05% cyclosporine A and 20% umbilical cord serum eye drops is effective for se-
vere dry eye associated with GVHD.

J Korean Ophthalmol Soc 2013;54(4):587-594

Key Words: Cyclosporin A, Dry eye, Graft-versus-host disease, Umbilical cord serum
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