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Abstract

e AIM. To evaluate the published researches on the
efficacy of atropine eye drops with different
concentrations in delaying the progression of myopia in
children and adolescents.

¢ METHODS:. Randomized controlled trials ( RCT) in
PubMed, the Cochrane Library, Embase, CNKI, VIP and
WanFang Data databases were retrieved from the creation
to May 2022. The quality of the included literature was
evaluated by using the bias risk evaluation tool in
Cochrane Intervention System Evaluation Manual. Meta-
analysis was carried out via Review Manager 5.4.

e RESULTS: A total of 14 RCT studies, involving 3 946
children and adolescents. Meta - analysis showed that
compared with the control group, atropine eye drops with
different concentrations could delay the progression of
myopia in children and adolescents. The growth of axial
length of the groups with 1%, 0.5%, 0.05%, 0.02% and
0.01% atropine eye drops respectively was lower than that
of the control group, the difference was statistically
significant (MD=-0.34, 95%Cl.-0.39~ -0.29, P<0.00001;
MD=-0.51, 95%Cl.-0.79~-0.24, P=0.0003; MD=-0.17,
95%ClI.-0.30~-0.04, P=0.01; MD=-0.21, 95%Cl.-0.30 ~
-0.11, P<0.0001; MD=-0.09, 95%CI;-0.13~-0.05, P<
0.0001), while the growth of axial length of group with
0.1% atropine eye drops was lower than that of control
group, the difference was not statistically significant
(MD=-0.50, 95%CI.-1.28~0.28, P=0.21).
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e CONCLUSION: Atropine eye drops with different
concentrations can effectively delay the progression of
myopia in children and adolescents, while 0.01% can
delay the progression of myopia with the lowest incidence
of adverse reactions.

o KEYWORDS: atropine; myopia; progression; children
and adolescents
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 1% BTG
chua, 2006 -0.02 035 167 038 038 179 52% -0.40[-0.48,-0.32] e
yi» 2015 -0.03 007 62 032 015 62 54% -0.35[0.39,-0.31] e
zhu 2020 011 013 262 041 019 308 55% -0.30[-0.33,-0.27] 20
Subtotal (95% CI) 491 549 16.1% -0.34[-0.39,-0.29] <
Heterogeneity: Tau®= 0.00; Chi*=8.38, df= 2 (P=0.02); F=76%
Test for overall effect: Z=12.82 (P < 0.00001)
1.1.2 0.5 % BT HEfh
chia, 2012 027 025 140 038 038 179 53% -0.11[-0.18,-0.04] =
shin, 2001 022 003 66 059 004 61  55% -0.37[-0.38,-0.36) ®
wang, 2017 -0.9 1 54 05 09 55 26% -1.40[-1.76,-1.04] ¢
Subtotal (95% CI) 260 295 13.4% -0.51[-0.79,-0.24] -
Heterogeneity: Tau®= 0.05; Chi*= 84.65, df= 2 (P < 0.00001); F= 98%
Testfor overall effect: Z= 3.64 (P = 0.0003)
1.1.3 0.1 % B 3G
chia, 2012 028 027 141 038 038 179 53% -010[-0.17,-0.03] T
okiz ¥, 2019 -069 02 30 021 006 30 52% -0.90[097,-0.83 ¢
Subtotal (95% Cl) 171 209 10.5%  -0.50[-1.28,0.28] "= ——
Heterogeneity: Tau®= 0.32; Chi*= 230.46, df= 1 (P < 0.00001); F= 100%
Testfor overall effect. Z=1.25 (P=0.21)
1.1.4 0.05 % B 4G«
yam, 2019 02 025 102 041 022 93 53% -0.21[-0.28,-0.14] S 3
skiz ¥ 2019 0.52 0.66 30 021 006 30 37% 0.31 [0.07, 0.55] T TEES
%&h, 2021 011 007 186 037 022 180 55% -0.26 [-0.29,-0.23] 7
BEfH4R. 2010 0.3 028 30 065 061 34  38% -035[-0.58,-012) =
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Heterogeneity: Tau®= 0.01; Chi*= 23.72, df= 3 (P < 0.0001); F=87%
Test for overall effect: Z=2.50 (P = 0.01)
1.1.5 0.02 % B $G:«ih
cui 2021 062 029 105 088 035 89 51% -026[-0.35-017] s
fua, 2020 03 021 117 046 035 100 52% -0.16[0.24,-0.08] T
Subtotal (95% ClI) 222 189 10.3% -0.21[-0.30,-0.11] -
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Test for overall effect: Z=4.15 (P < 0.0001)
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Experimemal Control Mean Difference Mean Difference

IV, Random, 95% CI

1.2.1 1% 574G

chua, 2006 -0.28 092 167 -1.2 069 179 4.9% 0.92[0.75,1.09] T,
yis 2015 032 022 62 -085 031 62  5.0% 1.17[1.08,1.26) e
zhu 2020 -0.27 081 262 -1.29 013 308 5.0% 1.02[092,1.12] T
Subtotal (95% Cl) 491 549  15.0% 1.05[0.91, 1.19] >
Heterogeneity: Tau®= 0.01; Chi*= 8.16, df= 2 (P = 0.02); F= 75%

Test for overall effect: Z=15.09 (P < 0.00001)

1.2.2 0.5 % BT Ebh

chia, 2012 -03 06 140 -1.2 069 179 50% 0.90[0.76, 1.04] o
shin, 2001 -0.28 005 66 -0.79 005 B1 51% 0.51[0.49, 0.53] ¥

wang, 2017 05 04 54 08 03 55 50% -030[043-017] e =

Subtotal (95% Cl) 260 295 151%  0.37[-0.15,0.90] e EERR—

Heterogeneity: Tau®*= 0.21; Chi*= 170.94, df= 2 (P < 0.00001); F= 99%
Testfor overall effect Z=1.38 (P=0.17)

1.2.3 0.1 % B 3Eh

chia, 2012 038 06 141 -12 069 179 50%  0.82[0.68,0.96]
2%, 2019 002 002 30 039 0.06 30 51% -0.37[0.39,-0.35]
Subtotal (95% CI) 171 209 10.1%  0.22[-0.94, 1.39]

Heterogeneity: Tau®= 0.71; Chi*= 264.87, df=1 (P < 0.00001); F=100%
Testfor overall effect. Z=0.37 (P=0.71)

1.2.4 0.05 % BTIEh

yam, 2019 -027 061 102 -081 053 93 50%  0.54[0.38,0.70]
2ksgf, 2019 005 003 30 039 006 30 51% -0.34[0.36,-0.32]
8, 2021 031 021 186 -083 026 190 51%  0.52[0.47,057]
BEEW, 2010 028 026 30 075 035 34 50% -047[062-032
Subtotal (95% CI) 348 347 20.1%  0.06[-0.51,0.63]

Heterogeneity: Tau®= 0.34; Chi*= 1085.80, df= 3 (P < 0.00001); F=100%
Test for overall effect Z=0.21 (P =0.83)

1.2.5 0.02 % B HG0n

cui 2021 -08 052 105 -1.33 072 89  49% 0.53[0.35,0.71]
fua, 2020 -0.38 035 117 -07 06 100 50% 0.32[0.19, 0.45]
Subtotal (95% Cl) 222 189  9.9% 0.42[0.21, 0.62]
Heterogeneity: Tau*= 0.02; Chi*= 3.38, df=1 (P=0.07); F=70%
Test for overall effect: Z=3.98 (P < 0.0001)
1.2.6 0.01 % BT 4E<6h
chia, 2012 -0.49 063 75 -12 069 179 49% 0.71 [0.54, 0.88]
cui 2021 -0.93 059 106 -1.33 072 89 4.9% 0.40([0.21,0.59]
fua, 2020 -0.47 045 119 -07 06 100 50% 0.23[0.09, 0.37]
hieda 2021 -1.26 1] 78 -1.48 1] 80 Not estimable
wei, 2020 -0.49 042 76 -076 05 83  5.0% 0.27[0.13,0.41] T
yam, 2019 -0.59 0.61 97 -081 053 93 50% 0.22 [0.06, 0.38] Feie A
akaz¥f. 2019 006 0.01 30 039 006 30 51% -0.33[0.35,-0.31] £
Subtotal (95% Cl) 581 654 29.8%  0.25[-0.14,0.64] e
Heterogeneity: Tau®= 0.23; Chi*= 336.04, df= 5 (P < 0.00001); F=99%
Testfor overall effect. Z=1.24 (P=0.21)
Total (95% Cl) 2073 2243 100.0% 0.36 [0.14, 0.59] <
Heterogeneity: Tau®= 0.26; Chi*= 8047.19, df= 19 (P < 0.00001); F= 100% 1 05 5 0=5 1
Test for overall effect. Z=3.17 (P = 0.002) : WHEdl .
Testfor subaroun differences: Chi*= 43.48. df=5 (P < 0.00001). F= 88.5% i :
5 AEREMETMEERTAATEELEZHLEN Meta 3HER,
ikgaeH SR Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random, 95% CI
chia, 2012 34 355 10 179 18.0% 1.71[0.87,3.39] T
chua, 2006 34 167 10 179 18.0% 3.64[1.86,7.14] — T
fua, 2020 80 236 0 100 82% 68.61[4.30,1095.64] —
hieda 2021 2 78 2 80 11.7% 1.03[0.15,7.10] B >
wei, 2020 g 76 2 83 138% 4.37[0.96,19.93] T T
yam, 2019 13 392 2 93 141% 1.54[0.35,6.72] N
zhu 2020 65 262 0 308 8.2% 153.91[9.57,2474.73] —
akiz¥f, 2019 6 90 0 30 8.0% 4.43[0.26, 76.36)
BEHI, 2010 0 30 1] 34 Mot estimahle
Total (95% CI) 1686 1086 100.0% 4.38 [1.54, 12.47] ~eosEToe
Total events 242 26

i TalR = - Chif= 3 = b b ; |
Heterogeneity: Tau®*=1.46; Chi*= 3062, df=7 (P < 0.0001); F=77% 0.01 01 10 100

Test for averall effect: Z= 2.77 (P = 0.006)

6 AEREMEREREARRMEERRN Meta STER,

AR

il 3 4

— 3 R E WA RS R BAA RIFpTEE . Sk
JERTRe &M TR LTS (1) 2 99 A0 SCHERAF 76 D
AR IXURSE 5 (2) % SCHR 1B) L 2 B s AN [ 5 (3) W58 b XA [ 5
(4) BATHE i R VA 08 PR AN [R] 5 (5) % SCiik b xof B4
REPREANTR],, 4 Egger K50 J5 , HR 4 B A8 fL (P =0.10)
KIECEAR(P=0.17) BRI A B &8 L, %
JE R A A AT B
3itig
RS —Fh V2 A AE T B M BR3P AH G
IR 21 B Rt 2 2 05 40 U HR A TV v B i
100

PREE 25 0] B8 3 BOBAE M BUE T AEY . B, R
TRIT T ORI R TR A S 3 A0 R R e
A R0 e 4 0 3 04 ) 8 2 I R 1 gk ok
B TRIA AR 2 B ST BT S 3 HR Y 22 ST A 1
S T B i S £ A S M B L UR 6 P S A H A IR T T
B, BLOCT BTG b vk ARV A 22 30 L A R BIL AR o I 2 3
FEB I 5 S HE BT FE i B 132 0 422 4 T 00 1) 6 i AL
7 Chia 5% B —I0RFEE Sa B9 KR REAL X IR0 45
R AEHE 1T Sa AR B 0.019% PG & % AR I8 AE I 2%
AL JR P SO T L AR v B A BT FE i AR, AN R
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(RO S Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random. 95% CI M-H. Random, 95% CI
2.2.1 1% BTGB IR AN RS2
chua, 2006 34 167 10 179 14.8% 3.64[1.86,7.14] —
vis 2015 0 68 a 64 Mot estimahle
zhu 2020 65 262 0 308 6.7% 153.91[9.57, 2474.73] ——)
Subtotal (95% CI) 497 551 21.5% 20.85[0.12, 3600.88] —-‘
Total events 99 10
Heterogeneity: Tau*=12.82; Chi*=13.06, df=1 (P = 0.0003); F=92%
Test for overall effect: Z=1.16 (P = 0.25)
2.2.2 0.05 % B HEofh il ORL 901~ R S B
yam, 2019 5 97 2 93 109% 2.40[0.48,12.09] = e,
okiz¥f, 2019 330 0 30 63% 7.00[0.38,129.93] >
gh, 2021 23 186 0 190 6.7%  48.01[2.94,784.61] —k
BB, 2010 0 30 0 34 Not estimable
Subtotal (95% CI) 343 347 23.8% 7.58 [0.96, 59.70] e EERE——
Total events 3 2
Heterogeneity: Tau*=1.84; Chi*=4.45, df=2 (P=0.11); F=55%
Test for averall effect: Z=1.92 (P = 0.05)
2.2.3 0.01 % B HEofh if 0R #0012
chia, 2012 2 75 10 179 11.4% 0.48[0.11,213] S T
fua, 2020 8 119 o 100 6.5% 14.31 [0.84, 244.86) T
hieda 2021 2 78 2 a0 9.5% 1.03[0.15,7.10]
weis 2020 g 76 2 83 11.3% 4.37 [0.96,19.93] O T
yam, 2019 3 97 2 93 102% 1.44[0.25,8.41) - T
akiz ¥, 2019 1 30 0 30 5.7% 3.00[0.13,70.83]
Subtotal (95% Cl) 475 565 54.7% 1.77 [0.69, 4.54] ’
Total events 24 16
Heterogeneity: Tau*=0.39; Chi*=7.02, df=5 (P=0.22), F= 29%
Test for averall effect Z=1.19{P=0.23)
Total (95% CI) 1315 1463 100.0% 3.90[1.52, 10.03] o
Total events 154 28
Heterogeneity: Tau®*=1.45; Chi*= 29.25, df=10 (P = 0.001); F= 66% b 01 0’1 1:0 100’
Test for averall effect: Z= 2.83 (P = 0.005) . ) WA
Test for subaroun differences: Chi*= 2.27. df=2 (P=0.32). F=11.8% o
B 7 AEREFEmEREASRKMEERTHSHH Meta 5HER,
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
chia, 2012 0.41 032 75 038 038 179 0.0% 0.03[-0.06,0.12]
cui 2021 072 031 106 088 035 89 153% -0.16[0.25-0.07]
fua, 2020 037 022 119 046 035 100 21.3% -0.09[0.17,-0.01] R T
hieda 2021 0.63 0 78 077 0 80 Not estimable
wei, 2020 032 019 76 041 019 83 383% -0.09[-0.15,-0.03] SR
yam, 2019 036 029 97 041 022 93 251% -0.05[-0.12 002] N B
237, 2019 025 01 30 021 006 30 00% 0.04[0.00 008
Total (95% ClI) 476 445 100.0% -0.09 [-0.13,-0.05] L 4
Heterogeneity: Chi*= 3.30, df= 3 (P = 0.35); F= 9% + + t +
Testfor overall effect: Z= 4.86 (P < 0.00001) 02 0‘1,1 i l_‘_,?':l 02
8 BRSNS 0.01%MHE Ml IRk T HUS IR BT L Meta FER,
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
yam, 2019 -0.27 061 102 -0.81 053 93 82% 054[0.38,070] =
akiz¥f. 2019 005 003 30 039 006 30 0.0% -0.34[-0.36,-0.32)
*Eh, 2021 -031 021 186 -083 026 190 91.8% 052[0.47,057] .’
BB, 2010 028 026 30 075 035 34 0.0% -047[0.62-032]
Total (95% Cl) 288 283 100.0% 0.52[0.48, 0.57] E:3
Heterogeneity: Chi*= 0.06, df=1 (P= 0.81); F= 0% t t t t t
Testfor overall effect Z= 22.36 (P < 0.00001) 08 '0‘25\ Hasl ) ‘vu.\(‘.mo.zs 03
9 HURMSHTE 0.05%ME miE IR & THEEXEZHE Meta 74 R,
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
chia, 2012 -0.49 063 75 -1.2 069 179 00% 0.71[0.54, 088]
cui 2021 -0.93 059 106 -1.33 072 89 17.4% 040([0.21,059] s
fua, 2020 -0.47 045 119 -07 06 100 299%  0.23[0.09,0.37] S
hieda 2021 -1.26 0 78 -1.48 1) 80 Not estimable
wei, 2020 -0.49 042 76 -076 05 83 297% 027([013,041] ——
yam, 2019 -0.59 0.61 97 -081 053 93 231%  0.22[0.06,0.38] e
akiz ¥, 2019 006 0.01 30 039 006 30  0.0% -0.33[0.35,-0.31]
Total (95% CI) 476 445 100.0%  0.27 [0.19, 0.35] >
Heterogeneity: Chi*= 2.52, df = 3 (P = 0.47); F= 0% o5 035 & oi5 05

Test for overall effect: Z=6.76 (P < 0.00001)

10 HRESE 0.01%MIEMERE THERELEZUE Meta FIHER,

WD A RFTE R 0.05% BTG it i R A2 Joe R 57
i 2R O A RO B b, — T Meta 70 AT 45 R 42
718, [ B8 £ BT it X 3 R R )4 1 S8R TT RE -5 0]
KA ST B it e A 77 45k [] B0 0T R 7 0 — 2L b
LIS T

BUAT Y 2 T BT i MR T 040 i PR 52 vh 2 T, BT i

1 HRL YRR 010 0 PR 94 5 S R R I K A A DG AR BE 1Y

BT it T R E DR U S B L R BRI, A R R

(¥ AR, FL A O o A 3R 2 - AR LE Y AR R, A

R T 555 14 T2 11 i e 0 T 300 0 Py R I 42 1) 2
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TEFB B BTG o ARV I R ST 0 2 A O
I, AR 32 BT i MR R o e AL A R 5 B BRI 5
REABL o T BT o5 7 R VR E0K 5 A 58 98 T2 5 4 i 30 400 3 Je
ARSI Bt e 5 S 9 R /R R LA
AR R EER TT R

SRVTA A 7] e 2 BT 4 it i TR A E 2% )L 36 75 D A S R
HE R REOCR AW ST [ P A2 TAEICHE P AT A 3R, e ¢
WAFFE N ARSUER SCHR 14 5, 3k 3946 B2 & 25,
£4% 1% 0.5% 0.1% .0.05% ,0.02% .0.01% 75> [ 1
A BTFE ST IR W, Meta 73 BT 45 5 275 o S [) 94 32 B 9 o
T R BT AT LAAT 35428 ) O G2 i )L 3 7 /0 4 I L IRt 96
S HESE N, JFE b AN [5) e J3E BT i i AR A0S HR B 14 K
JeE D BE AR A B 5 1R JH ) A7 7E 22 5% . Tl 0.01% W] LA S 4%
AL R ) ) HAT B AN RSB & A R

ARWFFAAE A RAEAE : (1) Egger 43 #7382 7% 44 A SCHk
FAAE R e v BETE /N AHAE Al F 40 3 A7 i, e B AT
SRAR vy, 208 3o AR 0 B S0 Bk 8 3 SCHR IS A5 R 5085 (2)
AT S 6 FhAS [) e B BTG it i R R, v 8 40V B2 T
WA SCHREL D A TR 583 5 (3) — LB A0 A I SCRR I A 41
AN BRI R BT FE o 7 IR 5% 24 s 3 R ) e e A
FIE A — LM ST s (4) A 5065 B9 DX 1 0 S 9 3
X, L XA 22 ffe /D G T At DX SCHR 5 (5) A7
Kty ] BE

25 FRTIR BTG ST MR AT DASE 9% )L D AR ALY
HE R ] A 2 R K DL R S o't B 0 e, L SE 2 Rl
BRI o AN TR] v JBE B it XoF T 92 ol R A 484 4 B Jd Ol B2
HERERORAFAE 22 57, HAS[A) MR B2 TA) A R S A 36N ]
ATt 1 — 2D W FEAR T fie A AT G o T IR VAR B2 % T BT 46
st R VR I 5 HAR TR T 7 vk IR B IR RICR AT e 2™ 4
I R 5T E— AR
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