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[ Abstract] Objective To compare the clinical efficacy and safety of 0.01% and 0. 02% atropine eye drops
on myopia development in adolescents. Methods A randomized controlled double-blind study was carried out. Two
hundred and eighty myopic adolescents (280 eyes) with spherical equivalent (SE) from —1.25 to =6.0 D were
enrolled in The First Affiliated Hospital of Zhengzhou University from June 2016 to June 2017. All the subjects wore
full-correction single vision spectacle lenses before topical administration of atropine eye drops. The subjects were
randomly divided into 0. 01% atropine group ( 142 eyes) and 0.02% atropine group ( 138 eyes) according to the
random number table method. Atropine 0. 01% or 0. 02% eye drops was topically used in the test eye once per night

according to grouping,and the related parameters of the right eyes were collected for data analysis. The subjects were



. 254 - th ARSI IR R 7 2022 4F 3 A4S 40 %45 3 ] Chin J Exp Ophthalmol ,March 2022, Vol. 40, No. 3

followed up at the 1st,4th,8th and 12th month following administration. The SE was measured with an autorefractor to
evaluate the refractive change. The anterior chamber depth, corneal curvature and axial length ( AL) were measured
with an IOLMaster. The adverse responses of atropine eye drops were investigated via a questionnaire. This study
protocol adhered to the Declaration of Helsinki and was approved by an Ethics Committee of The First Affiliated
Hospital of Zhengzhou University ( No.2016-35). Written informed consent was obtained from subjects and their
guardian prior to entering the cohort.  Results The follow-up rate of 0. 01% atropine group was 83. 8%, and the
follow-up rate of 0. 02% atropine group was 84.8% at the end of following-up. SE and AL increased by (-0.47+
0.32)D and (0.37+0.20) mm in 0.01% atropine group,and (=0.38+0.35)D and (0.30%0.17) mm in 0. 02%
atropine groups during the following-up, respectively, showing statistically significant differences between two groups
(P=0.040,0.004). After adjusting age ,body mass index and baseline SE,the analysis by generalized additive mixed
model showed that the increase rate of SE was —0. 039 D/month and —0. 032 D/month in 0. 01% and 0. 02% atropine
group ,respectively (P, . .
effect model showed that the increase rate of AL was 0. 031 mm/month and 0. 025 mm/month in 0. 01% and 0. 02%
=0.032).1In 0.01% and 0.02% atropine groups, 32 cases (26.9% ) and 33

cases (28.2% ) occurred photophobia from Ist to 4th week during administration,and 7 cases (5.9%) and 7 cases

=0.041). After adjusting age, body mass index and baseline AL, the analysis of mixed

atropine group,respectively (P, ... ..
(6.0% ) appeared near-vision blur from 2nd to 4th week. Allergic response occurred in 0.01% atropine group at 1
month of treatment,and the symptom disappeared after interruption of the medication for two days. = Conclusions

The incidence of adverse resoponses of 0. 01% and 0. 02% atropine eye drops is similar. Atropine 0. 02% eye drops is

more effective in controlling myopia progression.

[ Key words]

Adolescents; Myopia; Atropine; Axial length; Randomized controlled clinical trial

Fund program: Key Research and Extension Project of Department of Science and Technology of Henan

Province (201801591); Health and Family Planning Commission Medical Science and Technology Project of Henan

Province (201602073) ; Key Scientific Research Project in Colleges and Universities of the Education Department of

Henan Province ( 19A320066)

Trial registration; Chinese Clinical Trial Registry, ChiCTR-IPD-16008844

DOI:10. 3760/ cma. j. cn115989-20190112-00007

AL AR SR, T 00 5 T R A A R e e K 0
AR TP B R L R R L T L ) T e
W, PEEEE B R, R 15 % ORI R
69% " . JRRLIEAT T HURE A 280 0 3T P | IR A
KRR I RES WAL S MG . H RS
o, DR A M5 0 T R i L 8 o A3
s 1) 01 5] 5t i RS 90 2 MRS 4 g 4256 5 /00 4 0 400 30 i 114
AR o AR e FEE T i R R A IR o
JEWT RO R N ¥ 525l 6. Mo km,
JB 4 $8 0. 05% 0. 025% F1 0. 01% P +T & 37 B 9 5 AR
el L AT AR TR R R AL A A, H
0. 05% BT FE &t 7 IR V0B S 47 o 7 I — 90 49 4 S
AE [ 55 HL 88 0. 5% 0. 1% F1 0. 019% BT 45 & 997 5
BRI 45 R I 0. 01% B 8 5 43 i L 3 307 00 oF Jé
)5 SR B 0 [ P 2% BRLAE Y 8 0. 01% B € iy A5 R 2 4%
LA 50% 1y JL 38 3T 90 S B2 3 A7 e ke, S R 3%
SRR BT ST BT WS & B, SR 0.01%
BT 6 it T AR RS IR 14 BB A AR R 75 0 45 R 5
{30 R LS 336 0K A2 /0, ) Bt R B 55% 1y JL 38 5 40
JERE AN >0.50 D, ANMESF R SRR L B BESE
KB, 85 0. 05% B4 & i MR v 1 P i BB 0l A
AT B 45 R 6 9 MR 1 & AR SR T T 0. 01% AN

0. 02 % Fi] it i HR T L3 BHLHIR 50 A 38 A1 K 1) A 2 A3 24 4
RHARE AR (H A A 0. 01% A1 0. 02% i 4T f
i IR B AN RS2 B RIS 0% 15 A 22 5 H A B AT 48 o
ASHEFT AW EE AN L H 0. 01% H1 0. 02% Bl HF i 1% HR ¥R
SR AT X A A S A0 R B T RN B Ak
AE VAR B2 BT it 19 HIR 0092 o) 40 1) A 1 1o 4 3t
ZH K .

1 #AWEFE

L1 — &5

K FH BE RS BROSUS Wi R 58 75 %, 9 A 2016 4 6
J 2017 48 6 J 7E KM K4 55— B IE B2 B st 12 1 I
5 T /0 ARSI 0 HE 280 ] 280 HIR , 24 U A7 R #Y) $ 97
BHIEAT 708 o B ABRTE: (1) 4R 6~ 14 %5 (2) %L
¥R %% & (spherical equivalent,SE) j—1.25~-6.0 D, f&
B <-2.0D;(3) I fER IEN 1 =0.8;5 (4) WK SE
ZefH 4 4 fH < 1.0 D; (5) HRE 10 ~ 21 mmHg
(1 mmHg=0. 133 kPa) o HEERARME: (1) % R I HE &
T MR A o B4 S 5 RN T 0 B o A7 I LR R
5 (2) ANREHE BERE WIRE VT # 5 (3) A BRI AL Ah i H
b R B 5 A mEHR AR TR 50 35 (4) S8 AT 52 ma ) i
AR S ey R0 R Al 4 B R o R T B BL A7 R 1



S B IR B 2L Ak 2022 4F 3 HES 40 555 3 ] Chin J Exp Ophthalmol ,March 2022, Vol. 40, No. 3 - 255 -

W52 & 41 o0 0.01% BT 6 & 41 (142 fi] 142 HR ) 1
0. 02% BT 4L 5 21 (138 5] 138 MR ) ,2 AN 4H 3% (O AE 1%
A5 1 45 50 MR s (SE VR B R BE P 3E Al f R it 32 £
FEEHIOE IR Bl B IR R R AL AR AR A I
IR S0 4 B LU ) Bl A 2 S ¥ e e 12 5 L (1 P>0..05)
(KD, KRB REFEET ), MR T REH
PN R 27 57— B I8 15 B 8 B 2% 51 25 o A% AL oE (AL 305
2016-35) , T A 215 S W3 N AL 3 8 B 48

15 [ A3
1.2 Jjik

1.2.1 AWyl & &k s PR e 4 >R
JoT 43 B0 1% W] 6 it T IRV (2 B R 2% i s IR - 2 o
FHEEBE ) , Z 5 R FH B R BT 46 it 83 oK (48 2% R A2 B2 25
By A BR2AS W) 78 A TAE & 0. 9% & Ak B 7 T
B M 40500, 019% 5% 0. 02% Bl 5 54 7% HR ¥, 3 ml 2%
BHE W EEOCIR A PSS &5, A 250
AN — B0, AT AT AR 2 o A [F) v W 25 9 B T IA] —
AR N SNRA ST, HOA TG 25 i 24 D R E
A Gt 5 BT X 10 1 245 490 ot 6 03 B, A A B2 AR R 32 1
WH . FTA 259 i R — 005 BN 5L ARSI e R B AL 5

K2R o
1.2.2 JIZy KBEY 445208038 Sl 259 )5 A 47
MR, i W I T OUHIR 45 M 4 P9 4% R 25 1 T 2000 T 1 2

JEH 1 4 8 F 12 A A, KAl H 4G (1) SE i
i RIS T TR i MR R IR Y, 4 10 min 1
U 28 S IR 4 W, SR A e 5 0 AL CAR-T, B
NIDEK #RUos ) I 56 S 06 HE , b A 22 56 14 1 O B i
17 % WA 52 31 0 50 06, 4 IR S A3 AL B 45 3] O
9 IE A ) IR SR I SE, SE = B4R BE +FE 588 /25 (2) R
B IR B A it A RN MR R R O & 9 M HT R T
IOLMaster( {2 [E Carl Zeiss 2> &]) &, & 1R &= & il & 5

U HBOF YA 5 (3) JR A RSN PPAG B IR A i, £
A0 ) 32 3 S A R A AR A @ AR, R
FHSCHRL 1314 ] & F F At 2 8 24 ¥y [ 4 3 A 2 9473
B A RNE R OF TR R it m]), If 5
FORRRE Ay J e B BRI TE B D TC R I B fif i 2 Y
06, WA N IE AT L H E = A6 W 5E R R B K ARk
i [) s @A JC R £ R PR 25 R385 S fp S B) o AF & AR T
32X AHG A NI S5 B SR, i
P A0 S S R AR AR L SR 5 B B A excel REETT S
1.2.3 USRI 5 2 A2 SE FIRBC
PERE . SE A& g I 25 )5 5 25 1 SE 22 {8 s IR Al 1<
JE AR A O 2 5 55 P 24 i IRl A B2 25 0.
1.3 S5k

K G g it A AT et o0 ABERE b &It
H % B4 Kolmogorov-Smirnov 1F 725 6 56 31F 55 &2 1F & 47
A, Lh xes R s THECRORH BRI & 43 lb s o AL )
S B2 TR0 FR BRI, 1 FRA R/
BEE AL, 2 R AR XUy $ 53 M. 2 A 41 1) &2
B IR YT BT AR I A SE 45 2 40n 25 S L BOR S
FEAS ¢ K556, P S0l A8 8 EE AN AL B 30 L 5 A5 A4 i b 22 57
FLACR X K i, SE AR Bl < B2 28 1k B A9 4 % I
R U R AR R LM BIH 0. 2 ASdEIT TS
SE 1R Al 1< B2 728 1h i Ho AR A ST AR AR ¢ K 56, BE
N 17 72 A 1) # R 4 J) e # 22 S ok D R0 AR
FRYT SCAH IR & #8143 BT . P<0.05 2 22 5% A 421t

2 #FR

2.1 Zik A 58 B 1 i
0. 01 % o]+ ity 21 Fifi 5 2ok 72 H 2 15 23 i), Ho v 9 3]
JSI56 10 1] PRFH O AS [ R B 25 25 TR ME I [ 45155 24, 4

1 0.01%%00.02%M £ MAZFIXEANOBELEFMELL &

Table 1 Comparison of demography between two groups

4151 R/ TR PRI A L :ﬂﬁﬂﬁ‘" {Zifﬁiﬁ?‘éﬁh B MR 7SE" ﬁ?%ﬁ\ff
(5/% ,n) (x£s,%) (w+s,kg/m?) (x+s,mmHg) (xxs,D) (xS, mm)
0. 01% B[ € i 41 142/142 70/72 9.8+1.7 17.38+3. 68 16.9+3. 1 -2.75+1.62 3.69+0. 15
0. 02% Bl 4G i 21 138/138 69/69 9.7+1.8 17.34+3.25 16.7+£3.0 -2.77+1.45 3.65+0.22
Py 0. 906 0. 633 0.923 0.584 0.914 0.076
13 585 qzi:ﬂ’iﬁ]f—ﬁﬂﬁ% ﬁ!lﬁﬁﬁ)“ﬁh H%ﬁﬂl K iﬁjj“fﬂgl'f{h HQ’NE?LE[@" T IEMR [n(%) ]
K (xs,D) (xxs,D) (x+s, mm) (x%s,D) (x+s,mm) 0 1 2
0. 01% 46 i 411 142/142 42.79£1.50  0.60+0.25 24.62+0.69 15.19+4.28  6.09+0.75 37(26.1) 72(50.7) 33(23.2)
0. 02% 5 4% i 21 138/138 42.72£1.39  0.57+0.19  24.58+0.73 15.15%4.55  6.16+0.66 35(25.3) 72(52.2) 31(22.5)
P1{a 0. 686 0.260 0. 638 0. 940 0. 408 0. 496
T (X I b SRR ¢ 40 00) 0 RN ALFFII R 5 1 R R S BT 52 7R S FF 935 W0 5 SE « 22 2 bR B
Note: (a:X” test;b: Independent samples -test) 0 neither parent was myopic; 1 ; either parent was myopic;2: both parents were myopic; SE ; spherical

equivalent
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Table 2 Comparison of demographics of subjects finishing trail between two groups

15 5 TR P A L i E R R SE' i R
(%74 ,n) (x£5,%) (xts,kg/m ) (x+s,mmHg) (xxs,D) (x£s,mm)

0. 01% BT & & 41 119/119 60/59 9.3x1.9 17.39+3.54 17.1£2.9 -2.70x1. 64 3.72+0. 18

0. 02% BT+ fi 21 117/117 59/58 9.4+1.8 17.38+2.99 16.8+3.2 -2.76+1.47 3.64+0.28

X/ <0.01 0.415 0.023 0. 155 0.296 2.615

P 1Y 0.99 0.679 0.981 0.451 0.768 0. 061

131 8 %iﬁﬁﬁﬁlﬂ'ﬁﬂﬂ ﬁjﬁﬁtﬁﬁ(ﬁ'ﬁ" ﬂl%ﬁiﬂiftfﬁb Uﬁ:ﬁﬂlgfgh H%;?Lﬁﬁ" AR [n(%) ]
%l‘(ﬂfﬂ'q[n (xxs,D) (xxs, mm) (xxs,D) (x+s,mm) 0 1 2

0. 01% P46 5h 4H 119/119 42.82+1.35 0.55+0.28  24.58+0.74 15.21+4.36  6.16+0.78 32(26.9%) 59(49.6%) 28(23.5%)

0. 02%FHE M 117/117 42.78+1.52  0.58+0.22  24.60£0.72 15.27+5.19  6.34x0.68 32(27.3%) 58(49.6%) 27(23.1%)

X /i 0.214 0.914 0.210 0. 096 1. 889 0.010

P1{a 0.593 0.362 0. 834 0.923 0. 060 0.995

T (acX® R T ;b MSTREAR K0 0 IR AL R ML 3 1 2R S A BT M 52 47 S0 A I 40 5 SE « S5 2 Bk B

Note : ( a;)( test;b: Independent samples i-test)
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0: neither parent was myopic; | : either parent was myopic;2: both parents were myopic; SE : spherical
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Table 3 Comparison of SE at different time points between two groups (xxs,mm)
R IR B i &5 SE
Mg WTE T
14 A 41 H 81 H 1244
0.01%THEM L 119  -2.70+1.64 -2.76+1.51 -2.76+1.88 -2.98+1.92 -3.17x1.94
0. 02% B[ 4G i 41 117 -2.76+£1.47 -2.80+1.39 -2.81+1.91 -2.95+1.89 -3.14+1.92
tfH 0.296 0.212 0.203 0.121 0.119
P4 0.768 0. 833 0. 840 0. 904 0.905
W (ST REAS 15 55)  SE: SF R B B

Note : ( Independent samples ¢-test)

4151 MR % EES)E

2k

SE : spherical equivalent

T4 24 HE &R 8 R AR B L& (x£s, mm)

Table 4 Comparison of axial length at different time points between

two groups (x=s,mm)

AN T B ] 5 AR B < 2

AL L% £ 245 F 245 25 F 25
o 11 H 41 H 84 A 124 A

0.01%P[HG el 119 24.58+0.74 24.6220.87 24.69+0.66 24.82+0.75 24.95+0.72
0.02% ML 5h 4 117 24.60+0.72 24.65+0.87 24.68+0.68 24.80+0.69 24.90+0.63

t{H 0.210 0. 265 0.115 0.213 0. 567
P 0. 834 0.791 0. 909 0. 831 0.571

(S HEA K5

Note : ( Independent samples ¢-test)
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Figure 2 Axial length change curve with time in two groups
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Table 5 Comparison of SE changes over time between two groups (x+s,D)

/N, Eﬁfﬁlﬂkf“imﬁﬂﬂi‘ﬁ%(ﬁom =
~0.04,P=0.012; @ A5 FEH Y, 00 =—0.04x
%?;‘ZHEEEKEH-@,YO.W:

R IR B V7 B 18] 25 SE B 0k (x+s,D)

iRl 3

VA2 i 4 A2 8 A& 124 ARk
0.01%PIFC a4l 119 -0.060. 08 -0.06+0. 06 -0.28+0. 20 -0.47+0.32
0.02%FT4C o el 117 -0.04=0. 06 -0.05+0. 06 -0.19+0. 19 -0.38+0. 35
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