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Abstract

e AIM: To observe the efficacy and safety of low - dose
atropine eye drops combined with orthokeratology in the
treatment of low and moderate myopia in adolescents.

e METHODS: Totally 126 cases of low and moderate
myopia in adolescents (all right eye data, 126 eyes) who
all wore orthokeratology lens for 1mo were selected from
May 2016 to Aug 2018. Then they were randomly divided
into the experimental group and the control group. The
experimental group (63 eyes) was combined with low-
dose (0.01%) atropine eye drops once a night, and the
control group ( 63 eyes ) was combined with
polyethyleneglycol eye drops once a night. Their AL, SE,
BCNVA,PD,AMP ,BUT and IOP were observed.

e RESULTS. After 1y of treatment, the AL in the low
myopia experimental group increased (0.13x0.03mm),
while the low myopia control group increased (0.22 =
0.05mm). The AL in the moderate myopia experimental
group increased (0.12+ 0.03mm ), while the moderate
myopia control group increased (0.20£0.05mm). The SE
in the low myopia experimental group increased (0.16+
0.07D), while the low myopia control group increased
(0.21 £ 0.08D ). The SE in the moderate myopia
experimental group increased (0.16+0.05D), while the
moderate myopia control group increased (0.20+0.09D).
There was statistical difference in AL and SE between the
two groups ( P<0.05). After 1a of treatment, there was no
statistical difference in BCNVA (LogMAR), BUT and IOP
between the experimental group and the control group
(P>0.05). But the pupil diameter of the experimental
group was significantly larger than that of the control
group. The accommodation amplitude of the experimental
group was lower than that of the control group ( P<0.05).
¢ CONCLUSION : 0.01% atropine eye drops combined with
orthokeratology can control the progression of myopia in
adolescents more effectively, which is safe and effective.
e KEYWORDS: low - dose atropine; orthokeratology;
adolescent; myopia; efficacy; safety

Citation ; Tang WT, Tian M, Li SB, et al. Clinical observation of
low—dose Atropine combined with orthokeratology in the treatment of
myopia. Guoji Yanke Zazhi(Int Eye Sci) 2020;20(6) :1044-1047



Int Eye Sci, Vol.20, No.6 Jun. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

035l5
M RRAE A F5c e UL B4 JER S AS TE 280 | HL H g SR L PR 4

TR B e BECH ET ) E R R R 2050 AF KB
50% (50 12) ZE AT B N BER G IR B L 3 78 2R 37 3 X B
MR, BRTE A 2 80% ~90% B N A T, 7 /D4R
S AR R RN, BRI TS SUA AT s A
FEN AR FE BT 5 (0.019% ) 13 IR 6 E % 7 203 il 75 /0
AR LR RS AR TR P E AV ORI B 2 T
FHF UG PR , E7E e [ 1 e = 2 i G 0 10 28 Pk T 3%
PP SR, AR E e A NG RN H . AR R ) 4f
43 SV P R S A R R 8RR RIS | T 38 e A A 3
AR IR C AR IR Tz W, AR SR 3
A FH R0 3 0 8 0P B e bk
1 X&FAF*E
1.1 335 mrhErERENLT RS, 2EE 2016-05/2018-08
KBEHREH 1I2UR M DA LR 126 ] 126 HR (FHL
FIREARIATIEGY) AE WS 8~ 14 (-4 11.05+2.13) %, H:
h4r 66 11](52.4%) , % 60 ] (47.6%) , AiEbrifE. (1)
3mo AR BUEAAH IR IT ik B (2) 2 B 1F N IE
W IGA AR 5 (3) AURBF IEAL F148 = 1.0, 3L ML 7 1F
WM S IEH; (4) JEOLE R A, BREE R - 1.00 ~
—6. 00D, KL EE < 1. 5D, WML EOE < -0. 75DC, H Bk
FER AR RS2, RS 255 (5) MR % K1 {H 40 ~
45D, ffE e {H>0.2;(6) BEFLR/DIEH (2. 5~4mm) , 5%
W AR /N (<4mm) 8T K (S5 X)) 5 (7) MM
U REHERHIA YT e B vs . HEBRARME . (1) oA IR ek 4 &
YO AN 3 ‘BT TS ) TR T B R FH BTG S IR 5 (2)
B B PORT KH 25 (AN R BTG R SR s
Je A ) SO SR ) PN TR 6 R 30T A RE AR A R R T
253 I AME, TR S R W 5 (4) 3L 3mo PN i 3K
T A P Al % 8 1 LA AR DGR YT B R 5 (5) A
PAESEAR K2 REERL AR L IHAYT SO i
KB A E ; (6) M2y B, i BE B A
JEYBTEBE )G 1mo SRIUKUE K WAL 1) J5 WK 18 2 5 543
kB A1 (63 1] 63 R, B WREK A W T 0. 01% BT+ i 1% IR
TR FIxF HAZH (63 1] 63 HR , A Ml & 1 F 3R 2 — P
MR 1K) o ASTIFIE 20 I 5 2 g 56 — B i 15 e P 24 R B

By H LI, [ 12 5 AR R 2 B 5 — P s B
FIBHECH] , 755 20 S R A B SE . YATT R 1A T A R
Wb AR o] BE B A I A E RS B A R RS
1.2 /7%
1.2 1587 AE AR R BB A R IE 55, # RN
Boston XO (AL TN IEHATER ) , P 1A S LA PUSIRE T,
R A PR B FRAR SR T, AR 2 76 A H 0[] 2 /D 3B 8h,
Wi 17 30 (B0 5 B e 488 s B e IR ¢ ) 155 2 D) B e
WeBs A, BBE Tmo J, F WG T 3 A IR 90 I 6% T 30min, 3
IO B A N v (0.01%) BT 4T & % IR K
(1mL :0. SmehRERFTHE & 5 5 £ — i HR W 34 Lo 151 s ¢
T, 7™ e BE TG P AR SR AE i ) 5 2R W) 2 AR HE A 7 4
FE) 1 U X IRZH SRS BB 0 R & BT IRV 1 Ik, )
FBE K % e R e R e I VA A, O ST A R L
QQ s HEme , & H I SR ECARER T 5 W, Bk AR
Je PR R e FETHBESE Smin, 75 IR V340 308 55 2 b 28 EA T 4

SR G oM A RS B R A AL 2
1.2. 2 MBIEHR A BE S EIRBHE A, HERR A
JrAE AR, VR E B 3mo FIBEE A MEEHR 4l (AL) \S55%
BREE P (SE) | f A %7 1E 38 ML J7 ( BCNVA) | i fL B 72
(PD) 5 1§ & (AMP) | JH 5 i 24 1) [8] ( BUT) | HR &
(10P) Y1 L, HoP BB IRIT 1a J5 S8 80k B 4 1 A
MG AEAS 1R IR YT 3wk 5 #E4T, KA B A1 58— 4 8: 00 ~
10 :00am, KuAr & 38 R — 2 FHRIR R 2R =0, IF &0t
FEREERIN S A% R A i X B (1) HR S, A 1
LR 10L Master 624400 i AR Ay, 28 /D 20 4 S
WCBCFME, (2) S ROREEE (SE=S+1/2C) . F WK
AR SCEE AR A, A& = NG T BURE AT /S (9]
B RIRAIRIT a Jo i B ) N 4 H 20 B i 56 64, ) &
3R BCE A, T AE 78 43 1 I i 2 b [ B feff P A R
s B R B 3 W BOP B, F N T /N T
CEAROICIGETT B, IC R RIEES R, ISR PR I
gE L R BRI BT 85 30 ~ 60min , 15 B W12 I & 5
JegE R, BB B ST TR E RS K
F it A Ak, B i 3 vk, BOT- I (E, anaR 22 s KoK F
0. 5D MIHATR IO M Zr G R, (3) AR IEE AT .
I AR AE T A0 ) F A 25 PR R I A ), R A I B R 33em, H
SRIGEN T IR A] | 25 5 634k LogMAR ) #E47 4811
BT, (4) BEFLELAR . BUHR 58 4 Ohs (R BT ) | =5 N 3
Smin J& , H AR-1 F 2y F il 56 6 AR A | 3% B 32 K IR - 1
G IEEE SN 300 ~ 3101, FLHR A Ay | I 3 v, O 2414
(5) VAT IR EE R R eI, SR 2 BRR AT,
MR EAEM I b — 17 A, L) RGN m) 52 K &
I (2em/s) , FL 2 MUbR R A0, 90 ) 2% 5 9 Ao AR BE g
B4 A 5 B0 A R R R 3 VR B IME L (6) BRI R
FHARFE R e 10 2 B, 0 3 vk, B 4M{E, (7) 3
R ST TR] . D C R AR R A BE KB 5 & T F G4k
FEAE | BT A O T SR I 1 i TH S 4 ) [

Gt 2 T . R SPSS 21, 0 Gi 3k 47 B0 b
B HEOSCRER FARECR R A A FL A R AR S, T
PR LRI , AR bR 22 (x£s) FoR , P4 IH] L 5%
KIS REA ¢ K36, P<0.05 NEFALH¥E X,
24 R
2.1 B&ER LIS Tmo K4 4L B2k /KT (Z4k
BREE BE LA B A I 25 S Ry LR KR ), PR A O TR R
LR R PR LA, 22 R BG4 3 L (P>0.05)
HARHPE, W1,
2. 238 ER AW WA BE AR R B ks
R HEOL, A& AT IR AT I & AE, 1 B A
R RRACHE 1B B R £ T Iwk T LUE
e, I 25 Iwk J5 B ROIR S IR 21 % 1 IR
(1.6%) , AR THRAL R 2R 3d J eI % HOH 3
VA PAMESROGRERE 7 IR (11. 1% ) , BEZE 147 I 6] i 4E
K (4wk J5) iR ZBETTH R, EUFERSZOCH 4 IR
(6.3%) ; TERRIT BRI AN ZE N EOEREAR
2. 3BT ERMTHIER BAIRYT 6mo, 0 4 FIXT IE
SIS B G 0 HR 2 IR 4 B 3 K 0.07 £ 0.06, 0. 11 =
0. 07mm , 7R3 40 £8 2 HIR B 43 31 38 4< 0. 05+0. 04.,0. 09+
0.07mm, HKAIAIT 1a, B4 E RGN Prasm , (25

1045



EfrIRRIZAE 20206 8 £20% F6H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

1 AEAREEMEEELIRILE
e AL SE BCNVA PD AMP BUT 10P
IR RE 400 IR%K ) _ _ _ _ _ _ _
(B)  (X£S,mm) (XS, D) (XES LogMAR) (XES mm) (XES.D)  (XES.s) (XES mmHyg)
fRBE M e 20 8/12  23.72+0.31 -2.56=1.15 0. 03+0. 02 6.13+£0.62  13.02+2.31 11.17+0.94 13.22+1.48
SR 22 11/11 23.70£0.29  -2.59+1.12 0.03+0. 01 6.15£0.58  12.98+2.24 11.14+1.03 13.20+1.78
1/x? 0.423 0.216 0. 086 0.710 -0. 108 0. 057 0.098 0.039
P 0.516 0. 830 0.932 0. 482 0.915 0.955 0.922 0. 969
rEEEAL IR 43 20723 24.69+0.34  -4.90+1.16 0.04+0. 01 6.16+0.67  12.93%2.16 11.10+1.05 13.21%1.59
SPHAZH 41 21720 24.7120.37  —-4.92x1.21 0. 04x0. 01 6.19£0.56  12.91x2.33 11.12+1.17 13.20+1.80
1/X? 0.186 -0.258 0.077 1. 009 -0.222 0. 041 -0. 083 0. 027
P 0. 666 0.797 0.939 0.316 0. 825 0. 968 0.934 0.979

AR .- 1. 00D < BREE B < -2. 75D ; P I AL, —3. 00D < BREEJEE < - 6. 00D, U0 2H . 45 M IDE 5 % FH 0. 01% P4 5 T IR 7

1 ¥R X BRAH . AR IE A N SR 2 R IR W 1 1k,

*2 AEAREEMEBEFHKSET 12 EENBRERMILE xxs

IR 2H 5 BRE  BCNVA(LogMAR) PD(mm) AMP (D) BUT(s) IOP( mmHg)
I BE I A 20 0. 04+0. 02 6. 88+0. 56 11.44+1.59 11.071. 02 13.31x1. 61
papickiel 22 0. 040. 01 6.190. 54 12.79+1. 90 11.15%1.03 13.28+1.58

! 0. 432 4. 064 -2.483 -0. 438 0. 106

P 0. 668 <0. 001 0.017 0. 662 0.916
R i/ i 20 43 0. 05+0. 02 6.90=+0. 51 11.41+1.57 11. 06+0. 94 13.20+1. 61
Xf R ZH 41 0.04x0. 02 6.23%0. 55 12.75+1.93 11.08+1.01 13.18+1.58

t 1. 306 5.793 -3.498 -0.115 0. 070

P 0.195 <0. 001 <0. 001 0. 909 0. 944

AR R~ 1. 00D < FREEEE < -2. 75D ; H A . - 3. 00D < BRI < -6. 00D, X80 4H . MR IE& 1 F 0. 019% B+ i T HR ¥k

10 A IR . BRI A TR & BT R 1 1K,

—e— i 50 211K B T 0

0 e
£ —e— B 2L I A
€.0.05} ~ o - i 2L R A
Ué ~
i
2% .01
Bl
£ = RN
Ei2-0.15f AT
4‘} -0.21 \‘\\\.
-0.25— — —
a5 VR JT6mo VR 1a

B1 BEBTIEHARERMTLEEITLE,

2 £ 2 AR A T HE A 1 im0 i 9 2L ke B LA 3 A
IR B3 K 0. 13£0.03,0. 22+0. 05mm , HJE 7 1
IR B3 K 0. 12£0. 03.,0.20+0. 05mm, #4122 [A]
Wi 22 R AH G 2% & L (1 =6.983,8.940, 3 P<
0.001) ., BEVIHIE], MLl EAE IR ARL R ILIE 1,

2.4 BT REMKEETHER AT 1a, iF1HIGYT
Swk Rl e B, R 2 A8 A A AUORR B B XA BT G AR
21 FB A B A5 SR B R A ot FRZH B n s /b 3R 4 ANk IR 4
IR 3 A AR 5 SR K B 43 I3 i 0. 16 £0..07.,0. 21
0. 08D, 1 J3 3 W0 i 3 5 S BR B 2 49 0 34 i 0. 16 0. 05,
0.20+0.09D, WA Z M LB Z R HFEI¥E XL (1=
-2.146,P=0.038;t=-2.534,P=0.013) ,

Q5B EMAEREZINEEROLR KAIHIT la
J& , IAH RS S A 1R A ) TH B 24 e ] R R LR,

1046

E R HG I FE X(P>0.05) , 5 20 5 TH B 2 mf
)43 FE B KA T RRAIR 5 1 4L AR A L AR X)L
HF ded 348 K 1T R R A BT R AIR, 2 R A ST R X
(P<0.05), W3 2, BLAM, BT 1a, 050 41 8 EURIR T
TEAIE 13 HR(20. 6% ) , XFHRZH 11 HR (17.5%)
3itig

BT ity S A7 RS 4 i S A Jre B L AS S A ]
HF A IURE b 9 B EE A7 A (A M1 A
M4 SV 7Y 2744 ) 5% i LA o 9 1T AiE 2% AR s K R
JE1 00 A ) R FROR S IE SR R Al AR ST R4,
8 33 T o e AT 2808 T A P O TR B 1 2 R B R R T
A5 O FH MR ity | 45 38 Bk B8 BE A8 A TP AT ) |, IR W58 e 4
(IO R e A7 1R 00 A7 W L A | 011 I T B R ef
i) R AR ITA ) o

AW R BRAIRIT 1a, 1506 441G 5 T 40 AR 3 255K
BREEEERE N T 0. 16+£0. 07D, Ko I 20 {1 B 307 40 A 3 4550k
BEREHE N T 0.21+0. 08D, 356 21 Hh B2 3 W0 A8 3 S A Bk
FERAHN T 0. 16+0. 05D, Xif HR 20 v 3 3T 40 s 3 S b Bk s
HEINT 0.20£0. 09D, i 5 41 5 X B4 LA I A B it 2 2
X5 Wan % 45 R — 3, 1 Tan 455 WHF55IA N ER
BERE RO N 22 5 AW 5T AR R 1mo, 38 1
JREEMEE S T, SO, AW B A IRIT La, B 4L AIK
JEE IR IR 2 2 K 0. 13mm , %o R 2F I 3 3 40 s
AR A SF A4 SE K 0. 22mm , ZiE 2% HR Sl 16 K 5%y 40. 91% , i 56
ZH PP RE AR R A ZE K 0. 12mm , X PR 40 v R A A AR
ARl ZE K 0. 20mm , ZE 22 R il 384 K % N 40. 00% , Kinoshita



Int Eye Sci, Vol.20, No.6 Jun. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

SEVOVHIESE 1a &R, I I 40 (0. 019% BT FE 5 T IR vk 36 4 £
JEEYA T 65 ) HRR I ZE 4 0. 09mm , X HR 4 ( BA40 £ 5 ¥R W 48508
7)) IRAIE R 0. 19mm , 1E 2 MR8 K %50 52.63%, A%
VFEEUHESE 1a BB, 36 2 (0. 01% BT FE & i HR W Bk &
FNEIEI S ) IRFHIE K 0. 12mm , %F R 20 ( BA. 4t f i 28 1 45
JARIT) IRFMAE K 0. 22mm , FE 2% (R 4l 3 KR H 45.45% , )
ATDA R ZE5 1a BEAIR YT 11 £ 3 MR Sl 4 < B g ek 2%
LT T 3 PR A T PR (T kA Oy A P R AR K
BB K KT 1. 00D 3% MRS 4 0. 36mm ) B} 5
ol ffy BRI IR B s RO N BB, T AFE S5 I Bt 5 B4 i
FETFEEAM 0. 01% P HE S IRV, L3R i 5% Hp B Ay
TR AE R Al I SRR S MR, vT RE S ST X SR 41
W K 6 E AN RIAT e, A S ARIRIR 5% 107 A 44k 2 E K IS e i)
B TR B, IR AR S, AR 8 AT % % Jis > B o8 Ay 3 4 b 2
GYIZE BT LK ACBE AL R 5L P AN Bt A ] 2 TR 2y
PR lEge 7Sl a0 W gl g g

BT 1a W8], A58 40 A 8 35 J0 7™ F IR A5 9 &
i, ORI AR AN 5 P OGEIR IR 2T IR At |
G5 NS & A R A, TE TR SR BUIR YT 35 it , ELBE IR 7 I )
FEAIE IR R, ASREMA IE H 2% 2] R AT . BRGIR YT R R
YRR FETCHE M, 23 H B HR T AN 38, 45 B i fi ] 5 0 2
B IR AR BE T A I, DR B AR A I IR s 2 R i) T
FasE M EINA 0. 01% FiTHE A IR O AR E IR, 865
TRYT T FL B R BRI AT AT K4 0. 75mm , 1
TR RN 1. 55D AR OB T DI Re IR T Re T, O
AR AR A )y, X 575 B A7 Wan 25 1
FEAE R B, (A RS B ST IA N, VTR R 25
Wi, A AT I DR T RE 5 % WF ST A0 A B F 9T X G 4RI [ 9 ~ 16
(F¥12.5+3.6) % | BFFTHTIE] (6mo ) LA K& e B A
WO (G, AR SR RS AT I 3E R 55 R I 2
REAC TR k) 5 ¢, R nT fE 5 R FL I 52 114 )l BERE %
KA s ] s R [ OCG, BAS W 5 19 AR 45 1R IR YT 4wk
DAL AT 4 W8 AR ARG I, A S 2% B 45 24 B K ek 1) =2 )
AICEA Bk R R ) AL AR RS A IRE S
WFFE 2B _ R 2,

25 b AR B BTG A T R VR A5 S TR B e v 7 /0
A3 A 0T PN I R A AR, 8 A% B4R N E B

ol N GAIRIGTE " BEDT RIS LT, AT LA B A I R
S NP T A A R A I A 4 o ROR AS
PR

S 30k

1 Holden BA, Fricke TR, Wilson DA, et al. Global prevalence of
myopia and high myopia andtemporal trends from 2000 through 2050.
Ophthalmology 20163 123(5) : 1036-1042

2 Wu PC, Huang HM, Yu HJ, et al. Epidemiology of Myopia. Asia Pac
J Ophthalmol 2016; 5(6) : 386-393

3 Huang J, Wen D, Wang Q, e al. Efficacy comparison of
16interventions for myopia control in children: A network meta—analysis.
Ophthalmology 2016; 123(4) . 697-708

4 Chia A, Chua WH, Cheung YB, et al. Atropine for the treatment of
childhood myopia: safety and efficacy of 0.5%, 0.1%, and 0.01% doses
(‘Atropine for the Treatment of Myopia 2). Ophthalmology 2012; 119
(2) . 347-354

5 Chia A, Lu QS, Tan D. Five—year clinical trial on atropine for the
treatment of myopia 2: Myopia control with atropine 0.01% eyedrops.
Ophthalmology 2016; 123(2) ; 391-399

6 Sun Y, Xu F, Zhang T, et al. Orthokeratology to control myopia
progression: a meta—analysis. PLoS One 2015; 10(4) : e0124535

7 Loughman J, Flitcroft DI. The acceptability and visual impact of 0.01%
Atropine in a Caucasian population. Br J Ophthalmol 20165 100( 11) .
1525-1529

8 Wan L, Wei CC, Chen CS, et al. The Synergistic Effects of
Orthokeratology and Atropine in Slowing the Progression of Myopia. J
Clin Med 2018; 7(9) : 251-259

9 Tan Q, Ng AL, Cheng GP, et al. Combined Atropine with
Orthokeratology ( AOK ) for Myopia Control: Study Design and
Preliminary Results. Curr Eye Res 2019; 44(6) . 671-678

10 Kinoshita N, Konno Y, Hamada N, e al. Additive efects of
orthokeratology and atropine 0.01% ophthalmic solution in slowing axial
elongation in children with myopia: first year results. Jpn J Ophthalmol
2018; 62(5) : 544-553

UL A8, EAE. IR TE AR S 0.019% BT it i IR 045 /0 48
LB RIRCR. HMR 2= 2018

12 FF A7, BESHT, SRR, 4%, SPLLENLI 0.019% BRI i i
ARV AS R 0. RSB0 IR R 24k 20185 36(6) @ 449-453

13 £ , ZERDE, SIPARL, 45, FIRITE B & (R R348 0.01% B
FEA P AR ACR L. ARSI 2 W 5107 Ak 20175 31
(11): 1102-1103

1047



