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FANE A 113 (5] 213 MR, MR 45 [0 46 £ JI65 > R 0 R e 8
[ 46E £7 B 2H 42 151 80 R, v B B 4k A ASE4H 54 51] 102 1R ,
BRI e 17 ) 31 IR, RH Keratograph IRFLEE4
BSOS = 20 fE 3 B T, BB )5 1 wk,1.3.6,12 mo /Y
e A M TH B % 2L 1) 6] ( NIBUT) | JE 42 A M JH 3] 5
(NITMH) R ZT48 %5 B U2 R | AR BB St gL (|1 A B
AU TITE , Schirmer 156 K MR 2959 48 50 2 (0SDI) 3
7Rk

SR BB ATER AE I (NIBUT \NITMH fi5 72
JERE W6 B iR 43 Wb B BE L Schirmer 1 i3 L2 7 (P>
0.05) , 1Bk e FEHE AR BT (SE) \BCVA [ 10P ., I i
T 5 22 1 Kmax | f 0 A R HRZTHE 50 A sl Yy
4, OSDI P4y ¥4 25 5 (P <0.05) . A% 15 5 4 £ 115 40
NIBUT #%5% 3 .6 .12 mo B HIA 25 5 (P<0.05) ;NITMH
R 6,12 moX BB AT A 22 7 (P<0.05) s HRZLHE %k, f
P YL (4, 0SDI #5851 wk, 1 mo BB HI A1 22 5 (P<
0.05) ; Hig J5T )22 52 B RS A A 43 06 D) RE 384 12 mo ALK 45
FIAT 25 5% (P<0.05) , o B2 5 4k ff I 2 NIBUT 3 5% 6,
12 mo¥XEUAR A 22 7% (P<0.05) ; NITMH Jii B J2 )& 2 1S
MR AT M T BE MBS 12 mo BB T A 22 57 (P<0.05) ; IR4T
FEEC BT wk, 1.3 mo BHEBEHTA 25 5 (P<0.05) ; ¢
JEREITE | wk BEBERTA 22 5 (P<0.05) ; OSDI 43
W 1wk, 1 moBC R BT AT 22 5 (P<0.05) . = J R 4
EZH NIBUT NITMH HRZT 85085 1 wk,1.3.6.12 mo 4%
BRI A 225 (P<0.05) 5 BE B2 JE B 35E 6,12 mo B3EE
AT 225 (P<0.05) ; ff B8 2% 56 Y €8 F1 OSDI 3 43 8 %
1 wk,6,12 mofHLFi B A 22 5 (P<0.05) ; I Al I 0 s )
REHUBE 6,12 mo BB HIA 22 5 (P<0.05) ; Schirmer T it

B 12 mo LB I A 22 5% (P<0.05)
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Abstract

e AIM. To analyze changes in the ocular surface
parameters of keratoconus after long - term wearing of
rigid gas permeable contact lens (RGPCL).

e METHODS.: Prospective case study. A total of 113
keratoconus patients (213 eyes) fitted with RGPCL in the
optometry center of Gansu Provincial Hospital from
January 2018 to January 2022 were included. They were
divided into three groups according to the severity of
keratoconus, including 42 cases (80 eyes) in mild
keratoconus group, 54 cases (102 eyes) in moderate
keratoconus group and 17 cases (31 eyes) in severe
keratoconus group. Furthermore, the non - invasive tear
break- up time (NIBUT), non - invasive tear meniscus
height ( NITMH), red eye index, lipid layer thickness,
fluorescent corneal staining, meibomian gland secretory
function, Schirmer | test and ocular surface disease index
(OSDI) scores were observed by Keratograph analyzer
before and after wearing RGPCL for 1 wk, 1, 3, 6, 12 mo,
respectively.

¢ RESULTS: There were no statistical significance in the
age, NIBUT, NITMH, lipid layer thickness, meibomian
gland secretory function and Schirmer | test among the
three groups ( P> 0.05), while there were statistical
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significance in the sphere, cylinder, spherical equivalent,
best corrected visual acuity ( BCVA), non - contact
intraocular pressure (10P.;), anterior, posterior corneal
surface Kmax, corneal surface thickness at the thinnest
point, eye redness index, fluorescent corneal staining,
and OSDI (P<0.05). In the mild keratoconus group,
NIBUT had statistical differences at 3, 6 and 12 mo after
wearing RGPCL ( P < 0. 05), NITMH had statistical
differences in 6 and 12 mo ( P<0.05), the eye redness
index, fluorescent corneal staining and OSDI scores had
statistical differences in 1 wk and 1 mo ( P<0.05), and lipid
layer thickness and meibomian gland secretory function
had statistical differences in 12 mo (P<0.05). In the
moderate keratoconus group, there were statistical
differences in NIBUT at 6 and 12 mo after wearing lenses
(P<0.05) ; there were statistical differences in the NITMH,
lipid layer thickness and meibomian secretory function at
12 mo after wearing lens ( P<0.05) ; there were statistical
differences in the eye redness index at 1 wk, 1 and 3 mo
after wearing RGPCL ( P<0.05); there were statistical
differences in the fluorescent corneal staining at 1 wk after
wearing RGPCL ( P < 0. 05); there were statistical
differences in the OSDI at 1 wk and 1 mo after wearing
RGPCL ( P<0.05). In the severe keratoconus group, there
were statistical differences in the NIBUT, NITMH and eye
redness index at 1 wk, 1, 3, 6 and 12 mo after wearing
RGPCL ( P<0.05); there were statistical differences in the
lipid layer thickness at 6,12 mo after wearing RGPCL ( P<
0.05) ; there were statistical differences in the fluorescent
corneal staining and OSDI scores at 1 wk, 6 and 12 mo
after wearing RGPCL ( P<0.05); there were statistical
differences in the meibomian secretory function at 6 and
12 mo after wearing RGPCL ( P<0.05); and there were
statistical differences in the Schirmer | test at 12 mo after
wearing RGPCL ( P<0.05).

¢ CONCLUSION: Long-term wearing of RGPCL can affect
the ocular surface microcirculation in keratoconus
patients, thus making differences in patients subjective.
However, it has no significant impact on the visual quality
of patients. Therefore, long-term wearing of RGPCL is
safely to control the progression of keratoconus.

o KEYWORDS: ocular surface; keratoconus; rigid gas
permeable contact lens
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(53 4k £f1 JEX ( keratoconus , KC ) J& PAHEAT M Y 5K & ff1
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RTH DA AR IS A0 , 5 A FLNGE IO, 32
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ARIOITITIE , BA R AT 0627580 W0 S i) 53 4 £ S 4
JRAEH] H300 IR B8 ROPCL AR A 22, 82 T
BLEL RGPCL & AR R B 5 | A MR B T3 B 20 PR S5 AN
SR IR I B EL RGPCL B IR 23 A 2353 1) HR SR A0 #1 W 2
AHF5E R FH Keratograph HR R L5 AT A WL fic 8 RGPCL
TRTTAR v B2 B A 5 SR IR R AH S S 50 AR 4k, I
T AR FE 0% 48 B0 22 (ocular surface disease index, OSDI)
PR LR A TG K IHACE RGPCL BT M & ek,
1 R E
1.1 348 RATATIE R IR 5E . 99\ 2018-01/2022-01
TEFRBE RG24 hn T2 B2 R R e RGPCL 1 i & 1 I3
HEMBLER S 113 4 213 B, Horp 55 69 91 132 1R, 2 44 1
81 R, % 14-44 % . MHE Amsler—Krumeich ( AK) |84 /A
o328 K 213 AR A 8 B Ak R S 4 42 451 80 IR,
[k £ L2 54 f61) 102 R, 60 B [0 46 A 2 17 3] 31 AR, 43
YIARIE R« (1) 52 R4 2 B AKL 25, 5 B v e g0
ASGE I ELEOE EE £ <~5.00 D, Km<48.00 D; (2) Fh R
HEAAIBEZH D AK2 2%, 3 sCHIOE B -5.00--8.00 D,
Km<53.00 D, MR >400 wm, f ETCHRIR ; (3) 5 F
HEFARRZERY AK3 9, T L HIOE B 208 -8.00--10.00 D,
Km>53.00 D, ffi 55 & A T 300-400 wm , £ K TC IR
A v B 41 A BEEA2 T RINA YT & R 45 (2019 4F) )1
R I T NG I 3 T ST N e i A o
RGPCL, ANBE 4 2E BC i Bk 17 8 DL KA W 1 A2 b AN g
ARZEICE RGPCL # T LAHERR o A URWIF ST A (O 2~ K&
), LR HZE D SIS T A B AR
AU R
1.2 F7ik
1.2.1 EMEE T A B E ST g0m ) S0 5 o8 5 IR
& B A, A 5 H IR B 7 (uncorrected visual acuity,
UCVA) . 4% % 1IE ML 51 ( best corrected visual acuity,
BCVA) (F58 5006 | 2 U500t R BUAT A6 A | A 4 il IR He
(non — contact intraocular pressure, IOP ., ) . R JFE K 7%
Pentacam ¥ 2 | Corvis ST ¥ & | ff N 2 i 80K & K&
Keratograph HRZBLEE iy . W FH [ PRy dE L ) =46
A5 UCVA Fl BCVA -4 55 f5c /N 43 B £ % 41 ( LogMAR )
W7,

FRAE [ [ 4E A B2 B R 9T B & AR 1R (2019
) YIS [ HE A T HE A il 3 RGPCL 28 2k 5 #E 17
IS TC , A A 2 R 35 e 34 A [A] — 3 MR B i b N\ B 5
o ABEFER AT RGPCL #1KH A BOSTON X0, DK {H
IOOXIO_“cmZmLOZ/s +mL - mmHg,,ﬁ\:Tﬁﬁﬂ‘ﬁ\ Y AT By 4
Py PR DL R AR R 25 45 4% IR A 58 e A B K AT
AP AE OCRILE B R A A A5 SR B Ll B N B IR
RGPCL 5 PO AR ME i 2 e 45 5 2 80 1l e 04730
REE R H R E 5 R POCR Y B AT PP, AR 35 A
FENIRCR W DOCR PTG SR RO R &
T, 808 e A S B0 E il RGPCL,
1.2.2 Pentacam #2& i /] Pentacam R 1 15 43 H A3 75 155
E=S75 0 N B L VAP T i Vet N 1B A .2
ISCERARFE , S 7 [, B FOOUHR T IR T, i P s ok RS o
iR OK, B2 EDE IF 0 S A BT 5 2 18 Kmax M
WEAUANRIEEE P A A el ) — R AR B B 5 1
1.2.3 Keratograph BRREZEE9H % [ Keratograph R %
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CEG T ATE RS S IREE T | S8 IR 7, I 4% T AnL A M
FeE A0 SR, S [ ISR 7, IE B E . K
BRI RGN H &I E T R G, ATl R
BOAEAR AP YE S 1 24 As) ] ( non — invasive tear break —up
time, NIBUT) . E 42 A ¥ 7H ¥ % B ( non — invasive tear
meniscus height, NITMH) ARZT38 %0 BB BUZ 2 | A IR
U KRR IIBEVE ST o T A R A bl R — 4 E AR 1 4
Jl5E R, (1) NIBUT NITMH IR £L 45 %03 i & ¢ A 2l
175 (2) MR T2 R B AR G 2R g dn 45 nY s o = ) R kAT 0F
5320 PR NR B E 1 o R IR BV, 2 3 KR IR i
Bk = 3 s FOoRIR W E B (3) MAREAOE Y
43« R Oxford P43 753217 | AR A £ IS 205 5 e €0 ™ o
JEIC 0-5 7.0 70 KR T, 1 R R, 2 R RIE,
3N 4 S RORE RS ORI B (4) AR
HREVEST < >R FHLL A i A iR HEARASE =X T ATy 16 Al i A8 5L
i SOUAS B R IR BN B ST PP AL 0 5, IR WSS IS Al
R AT ARG G DL o I PR 23 2o g e Al i AR 25
T TCER R I WA VE SEIMAG , 2 4 s b s At |
BRI AR MM AR, 1 23 o A R AR | Bk I )
WA BARMAR 0 73 0 B8 7™ 22 47 iR I T el 70 W
1.2.4 Schirmer | X%  TH WA I I8 482 HLAK 5 mm x
35 mm, JCRR AR B, VG A TRORA JF B T BUIR T 25 i 4 1Y
AN 1/3 4b R S min 5 URERIE SRUEAUATENR A B
1.2.5 FEREMGEAR TR BT OSDI X 59+ HRAEAR
HEAT BT IPAS A 45 BB e R &R | LSz AL T BE 3
D5 T, 3 12 AN [R] R A [R) K A 7 R B 4 )i 04
O, A = (BTN EPE S BRIX25 ) /28 i T

BCVA NIBUT NITMH R 148 & | 1 B 92 6 Y 016 B iR
ATIBIIAE Schirmer 156 K OSDI PF43, 24 BT T A6 2 iR
BB KA R AR I e

it A0 . R JH SPSS25.0 HEAT SR i3 Hr . 18K
TR (%) T, R X K55, >R H Shzpiro-Wilk J7
BT R AT IE S YRR R, A7 A IS A6 1 R
FH xts Fow , 220 LGN R 2 5 25 40 B, 3152 0 o
BAEN N ZEHE W& 200, it — 2 HECRH
LSD-tA 56, LA P<0.05 NZEFALGITHE X,
2H#ER
21 ZHBERBEI—MEMLLE  —4BEFR MR
TGt 25 (P>0.05) , 85 BT Bk 3 AE 5 S S0k R
(SE).BCVA 10P, . A HT 2R | Kmax , K )5 3806
Kmax 55z 9 o5 58 58 5 HIR 20 36 %5 A I 98 6 Yt (4 OSDI
B ESFHARIT¥E L (P<0.05), NIBUT,
NITMH Jg i )2 5B 06 R 40 M DI fiE | Schirmer 1 3036 2%
SHTHGITEE L (P>0.05) , 1L#E 1,
22 RER#MEARERNE BCVA IR RS H L&
AP 2 5 4 1 I ZH B2 1 i BCVA ( LogMAR ) 1 Schirmer [
R R EZRB LG ITFE X (P>0.05), 85T
NIBUT NITMH HRZ1 45 % | ff B55 5¢ 56 e €5 1S A i 43 b g
fig \OSDI VP41 L #8222 5 3 A Gi it 27 5 L (P<0.05) , i —
AR A R L 2,
23HMEREEREAEABERE BCVA MIRKRSH LR
H RS (B 44 A BR ZH BB 1T 5 BCVA (LogMAR) A1 Schirmer [
R ER LG ITFE L (P>0.05), W AT /5
NIBUT NITMH HRZL 48 %, A BB 5 50 4 €5 HS: A it 43 Wb )

1.2.6 BEIATEHR i A& R4 R #E RGPCL, 71
HAERCHE S 1 wk,1.3.6.12 mo BE &M, ic R EH

AE .OSDI 173 LL#2E 5+ 4494 i it 7 X (P<0.05) , it —
PP LA R LR 3,

F1 ZHABFEHH RGPCL AT—IRER

Sy oK P KL ED e SE ~BCVA

(IR%0 (B/& B (xxs, %)  (x£s,D) (X£s,D) (X£s,D)  (X%S,LogMAR)
VR 2 5 44k £ S 2H 42(80) 28/14 21.02£1.26  -5.32+0.91 -4.22+0.34 -6.77+1.01 0.04+0.03
r BB 4 A A2 54(102) 33/21 20.67+1.98 -5.87+1.02° -5.02+0.65" -7.93%1.48" 0.11x0.04°
e R A A P 17(31) 8/9 22.01£2.09 -6.98+1.22"°  —5.78+0.94"° -9.11£1.69*°  0.16+0.07"°
F/X° 1.214 0.613 8.002 7.014 33.086 13.301
P 0.609 0.547 0.003 0.001 <0.0001 <0.0001
Sl % . 0Pyer  fEATRIG  MBUSFRAT Bl R NIBUT NITMH

(MR%0) (x+s,mmHg) Kmax(¥£s,D) Kmax(x£s,D) (x+s,um)f 25 (x%s,s) (X+s,mm)
AT BE [t F S 2 42(80) 16.22+1.14 48.55+9.77 -7.31£1.02  501.19 £19.06 16.34+3.49 2.51£0.33
rhRE [ AR R 54(102) 16.31+1.48" 53.2327.04° -7.71x1.54"  500.02+30.81" 15.32+2.98 2.44+0.18
Yo J3E TR £ L2 17(31) 17.31£1.86™° 56.71x8.32"° —8.79+1.34™°  484.42+42.81"° 15.99+3.43 2.47£0.31
F 54.803 117.522 7.656 124.812 0.053 1.041
P <0.0001 <0.0001 0.001 <0.0001 1.121 1.551
ol fifi E%él%‘é%ﬁl EFEEEIE )‘fﬁﬁiﬁft%ﬁ‘ﬁ%@ Eﬁ)rﬁﬁy%%wﬁ‘é Schirmer I 5 0SDI P4y

(IR%O (Xx£s,4y)  (xES, %) (XES,4) (X£s,47)  (X£S,mm/5 min) (X*S,5)
VR 2 1B 44k £ RS 2H 42(80) 0.78+0.02  2.25+0.11  0.67£0.22 2.3120.70 16.77+2.21 55.99+4.74
T R[5 £ A IR 2H 54(102) 0.82+0.11* 2272020  0.69+0.28" 2.44%0.45 15.32+1.81 56.32+5.66"
e JE R A A P 17(31) 0.84+0.14%°  2.1620.24  0.70+0.19"° 2.57+0.38 16.04+1.82 56.04+5.82"°
F 3.042 1.314 103.218 0.283 0.563 133.109
P 0.002 0.833 <0.0001 0.217 0.431 <0.0001

. P<0.05 vs I RIHE A IELH | ©P<0.05 vs 0 RE [B4E £A 2 .
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24 5 ER#AEARE RGPCL B/ BCVA fIIR XS
P& o A B Al BUBE AT J5 BCVA (LogMAR) Ho 22
SEGITFE L (P>0.05) , 8807 J5 NIBUT \NITMH , i}
IFRHL . AT Y o | B AR 43 W T RE | Schirmer T it
Ky OSDI W4 He A 22 S ¥4 i i 24 8 L (P<0.05) , iF—
AP A R LR 4,
3itit

(] £ £ 5 4 B ERCE MR 2 — , IR Y7 0 AR 4 R
17 7 AR AN [R) I R O [ 3R 97 773X, RGPCL 1R
Shygas i (5 A JE 2 () HE TR IBY T O s R R B A R H
T2 B R K R R ), 6 A 15 2 TR 188 i) L 58 fin R )
HOGAF TR T, I I (e T, B R4
Pt (HK AT EL RGPCL 43 H 3% 23 DA R B 1322 i

LSA
2

J LD PR A O SR I T B R 9T R ma OR, AR ST I
Keratograph HR 225 & 43 BT A TR 4 i A8 3 B 38 RGPCL
JE IR ESBGHAT 70 B, L PPAS I BC L RGPCL (1) &7
WEPEFZ 4, Keratograph HR 3R 4E-E 43 BT AL A AE 32 ik =X
o, K A H A PRI A R LA

THREAE A AR IR 3R - Bz 5 A0 TN ) BB IE 5 (9 Rl , AR
FEPERCHS TG B2 A2 NG AR 2 R i 0 LA
FAHW AR 1= B, APFREE R IR . =4 B s
Hi NIBUT, NITMH , Jig 5t JZ &8 J& | WS A Ji 70 8 2 6E
Schirmer 15025 BTG FE L (P>0.05) , X F1E P
AHSEMFFT A, S —BC ", i = 4 R A B i AR 4T 8 K A
POLH A OSDI W73 22 S ¥ A G122 1 L (P<0.05) , %
JEJR T AR R AR R e s T TH B R AR Bl = T 52

*2 RER#MEAFEDG BCVA MIRKSHLLE xS
eIty AT B 1wk B 1lmo HHE3mo  HfE6mo HME12mo  F P
BCVA( LogMAR) 0.04x0.03  0.04x0.02  0.04x£0.03  0.04+0.02  0.04+0.02  0.04£0.02 0.457 0.655
NIBUT(s) 16.34+3.49 16.43+3.76 15.87+3.81 14.22+2.31%° 14.51+2.25"° 14.17+2.09%“° 3.221  0.022
NITMH ( mm) 2.51£0.33  2.54+0.12  2.53x0.30  2.5420.13  2.4+0.43"%%¢ 2.4+0.51°°%¢ 1.954 0.017
ARLTFEH (43 0.78+0.02  0.8£0.21*  0.8+0.19*  0.78+0.20°  0.79+0.13“° 0.79+0.11°° 3.041  0.001
JI8 B2 R (4)) 2.25+0.11  2.2420.16  2.25+0.21  2.2520.62  2.24+0.61  2.2+0.73% 12.654 <0.001
ARSI A (43) 0.67+0.22  0.9+0.37°  1.020.36* 0.75£0.21°° 0.78+0.26°° 0.68+0.28°*" 4.721  0.022
WS AR B 3 MA T e ( 43) 2.31£0.70  2.3320.56 2.40+0.22  2.39+0.67 2.30+0.55 2.3£0.55° 3.985 0.016
Schirmer [ i&X3%(mm/5 min) 16.77+£2.21 17.2121.98 17.03x1.61 16.98+2.04 16.87+1.79  16.94+2.30 0.591  0.637
0SDI #43(41) 55.9+£4.74 57.39+5.25" 57.07+4.61" 56.69+5.72°° 56.28+5.71°° 55.74+5.82"“° 2.209  0.045
1. P<0.05 vs BUEETT, “P<0.05 vs #i5% 1 wk; P<0.05 vs 855 1 mo;2P<0.05 vs #i5% 3 mo; P<0.05 vs % 6 mo,

*3 HEER#RABEAREINSE BCVA MRRSHLE x*£s
eIty BT MBI wk B 1 mo B 3 mo L 6 mo L 12 mo F
BCVA(LogMAR) 0.11£0.04 0.10£0.03 0.09£0.02  0.10+0.01 0.09+0.03 0.10=0.01 0.544  0.727
NIBUT(s) 15.32+2.98 15.43+3.16 16.07+3.97° 15.22+3.41° 16.21£2.85"““¢ 16.17£2.79"“*' 7.016  0.021
NITMH ( mm) 2.4420.18 2.47+0.22 2.45+0.31 2.44+0.52 2.45+0.54 2.34+0.63" 9.611  0.004
ARLTFEH (43 0.82+0.11 0.83+0.17° 0.84x0.19" 0.83£0.20" 0.82+0.14“*  0.82+0.16°"* 10.920 0.001
RE BRZJELE (43) 2.27+£0.20 2.24:0.26 2.25:0.31 2.24+0.60 2.2420.31 2.23£0.75*  109.013 <0.0001
FANESE YL 0 () 0.69+0.28 0.87+0.17* 0.71+0.21° 0.70£0.19°  0.69+0.16° 0.71£0.11°°  8.833  0.003
WS AR i S A T e (47) 2.44£0.45 2.43+0.56 2.42+0.32 2.49+0.37 2.36+0.35 2.24+0.51" 1.318  0.011
Schirmer | i3 (mm/5 min) 15.32+1.81 15.21+1.98 15.43+1.61 14.98+2.04  15.37+1.79 15.34+2.30  0.656  0.549
OSDI 143 (471) 56.32+5.66 58.44+0.76" 58.07+4.61" 56.39£5.72°° 56.29+5.79°"¢  56.79+5.80°"  1.227  0.001
" P<0.05 vs H{EE AT, P<0.05 vs #5551 wk;°P<0.05 vs {55 1 mo;#P<0.05 vs (4% 3 mo; P<0.05 vs 355 6 mo,

x4 SER#EREARENG BCVA MREKSHLE xts
EiEtn WOBEET O MBI wk Bl mo B 3 mo B 6 mo L 12 mo F
BCVA(LogMAR) 0.16£0.07 0.16+0.04 0.17£0.02  0.17+0.01 0.16x0.04 0.17+0.02 0.565  0.741
NIBUT(s) 15.99+3.43 14.93£3.12" 15.01£3.67" 14.94£3.41™° 14.91£3.35"°  14.87+3.19*°  130.60 <0.0001
NITMH ( mm) 2.47+0.31 2.18+0.22* 2.06+0.33"° 2.05+£0.32*°  2.01+0.24™°  1.84+0.33*“"¢ 173.49 <0.0001
ARLTFEEL (43 0.84+0.14 0.87+0.07* 0.86+0.19" 0.86+0.15"  0.88+0.18" 0.89+0.17%  45.567 0.004
ERRERE (43) 2.16£0.24 2.23%0.16 2.23x0.11 2.21x0.16 2.02+0.13““*¢ 2.03+0.25“"¢ 16.842 0.023
FANESE YL 0 (4) 0.70£0.19 0.77+0.17* 0.71+0.25° 0.74+0.13°° 0.89+0.11*°°¢ 0.90+0.14***#" 19.673 0.014
IS AR S W T RE (41) 2.57+0.38 2.54+0.36 2.52+0.32 2.49+0.34°° 2.25£0.43"°°  2.24+0.55"“%¢ 75.656 0.019
Schirmer | i3 (mm/5 min) 16.04+1.82 16.01+1.38 16.11+1.63 16.18+1.34  15.97+1.34 15.06£1.32"¢  77.577 0.017
0SDI 143 (41) 56.04+5.82 57.11+5.54* 56.17+4.61 56.45+£3.72 59.07+£5.35%““* 58.53+5.68“° 45864 0.004

1 P<0.05 vs BBLAT, “P<0.05 vs #B% 1 wk;“P<0.05 vs #5% 1 mo;#P<0.05 vs HiBE 3 mo;iP<0.05 vs B4% 6 mo,
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e TH AR A 1k, 51 R IR 0 A RS b Bz oSG A5 IR 36 R T
PRUT XA RS T s, BEEE B R4
JiEE B 2 K BARD 3 RGPCL, RGPCL 45 F 78 MR & A0 X 3% 3 114
HILARHN 3 2 45 405 0 JE e 28 K A B G AR , DT 5 1 YH B
75 FEIE N TH AR 2 A8, AT B0 AR e R T R
AL R, (A TH R ) A A W R R B X
ABFSE G FFEA —F, B =20 S 345 5 NIBUT \NITMH |
B 5 )2 JE A 4 8 s T PG, Schirmer T 3256 /N 78 155 B (&
MR BT 12 mo JE A BLiT 24225 (P<0.05) , kg
AV VAE R TR) i T J2 JE B IR BB 3 TH RS M Y WL A 5
g T G 52 TR e/ 2 IR S SR SEOE R A W, R
SOH BRI 24 IE TH T i B384, L YH RSt 40} 8] 46
EARBFFE T =4 & 885 J5 NIBUT  NITMH F17H B8 )R B
JE R i s AR I B S, % ERR FaR A
AN NIBUT #1 NITMH % v] g 5 K A BC# RGPCL 5|
A R E VAR | Y YR 430 G o 2 2 S5 3 6% 1 (e , Y AR %o
AR A s 1 T B, DT 5 R TH Y 43 i 02>, [T e VH ¥ o i
SRRV SR, T S EBOH RS T b7 ARG

A5 R TS AR R I D BRI, B S K
HAPCHL RGPCL BHAG 1 MR 2 158 v b Kz 4 A B TH ¥ 1 HE it
AT 3% S 06 BB IF 100 L K RGPCL o I A M AL 2 452
A5 AR B A I T RE A 1 AR I RO, — 4L A
B LY o A A B A B T A S F = R (P
0.05) , NHEB B 55 4 1 3 A AN 20 25 I s 52 4k o s o A e
BB PR 36147 5 R R (H B RGPCL J5 1 Al I 5 e e (4
TG L (P>0.05) , ¥/ KW RLEECH RGPCL X £
JIEE I iz S A TG IR S A AT 434

F2 R Z ) R I RGPCL AR M Y 3 52 i)
PRI 20 AT 5 I 17 (6 4 IS 12 mo, HR 2T 4 %0 I
OSDI PF43FEAR | o B2 [ 4 A B2 30 1wk, 1 mo 5538 5%
AR R MRS 1 mo LS 19 4% B 1 it B 4 3 5 i G
RS 2F 22 5, 5 S R E S TR 2 1y B TH R
BE G B AH 56, T[] It S HE B Bl & B R G B, AR X
RGPCL FA TN 52 P $2 v 7 Jt D] 5 177 oo 2 [0 A A2 1 TR &1
8 BCTE B 1 ) 4 A S B T 15 =7, OSDI 33 I £ B 5% 6
12 mo A Geita4 2= 5, Ut B (B HE F BESFE 32 ™ 2, D) X FIR
FERNTH RS RE P52 i 10 B, 530 RGPCL Wi 8 &7 5 7 4
X RAE SR R TR AT AE T X v B 5 A A AR R 0 I
RGPCL B}, 75 B4 X M i) {8 e 5 8O 500 Bk 17 TR
VAL, DABA PR B4 41k

ARWFFEBETT T A [ F2 2 152 4 A A8 38 BB 12 mo (1)
IR AH S HE AL, 45 FAIF S K B R L8 RGPCL 2 AN [\
TR B ) i 5 8 HIR R AP B8, DT 5 i B 3 ) S LT
JE AR F 3 A A R A L Ry S AP TG B R
(5] g R 25 7 K DY BC # RGPCL e 42 il o 175 b J , 1HL
AR SRS REVT A 12 mo MUHR RARML S5 Il & KRR A

i, IS R 20 2T 2 5 B AR A 55 A B R AR BT it — 2B A i i
HIBCHE RGPCL X [5 £ £ 58 i AR R A 520
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