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Efficacy and safety of 0.02% atropine eye drops in treating nearwork-induced
transient myopia in adolescents
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Abstract Objective To explore the efficacy and safety of 0.02% atropine eye drops for the treatment of nearwork-induced transient
myopia (NITM) in adolescents. Methods A total of 131 adolescents with NITM were randomly divided into experimental (receiving 0.02%
atropine eye drops) and control (receiving placebo) groups. Changes in the initial NITM values before medication and at 14 and 30 days
after medication were observed. Alterations in intraocular pressure and accommodation amplitude were monitored ,and the occurrence of
complications, such as photophobia and near vision impairment, were recorded. Results The baseline NITM did not differ significantly
between the two groups. On day 14 and day 30,the NITM values in the experimental group were significantly reduced compared to the
baseline , with differences of 0.31 D +0.20 D and 0.30 D + 0.16 D, which were significantly greater than those in the control group (0.21
D +0.98 D and 0.20 D +0.18 D,P < 0.001). The efficacy rate of NITM treatment in the experimental group was 84.4% ,which was sig-
nificantly higher than that in the control group (29.9%). After 30 days of treatment,no severe systemic or ocular adverse reactions were
observed in the experimental group. Mild photophobia was the main adverse reaction. Conclusion 0.02% atropine eye drops can effec-
tively reduce the initial NITM value in adolescents within a month of its use ,with no severe complications and good tolerance. A clinical
trial of atropine eye drops at different concentrations to reduce NITM over a longer period is warranted.

Keywords 0.02% atropine eye drop; nearwork-induced transient myopia; randomized controlled trial; efficacy; safety
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Tab.1 Comparison of baseline clinical information between the two groups

Ttem Experimental group (n = 64) Control group (n = 67) x>t P
Male [n (%) ] 29(45.3) 32(47.8) 0.08 0.778
Age (year) 8.70 + 1.46 8.60 + 1.40 0.43 0.668
Height (cm) 140.00 + 9.33 138.20 + 10.55 1.01 0.316
Weight (kg) 35.80£9.23 36.40 £ 11.58 -0.36 0.716
SBP (mmHg) 111.80 + 13.49 115.40 + 13.17 -1.55 0.124
DBP (mmHg) 69.70 + 9.00 71.60 + 8.92 -1.19 0.236
Heart rate (beats/min) 89.40 + 13.47 91.10 £ 13.18 -0.71 0.479
Distant uncorrected VA (logMar) 0.40 +0.17 0.40 +£0.22 0.58 0.560
Distant BCVA (logMar) 0.00 £ 0.00 0.00 = 0.00 - -
Near BCVA (logMar) 0.00 £ 0.00 0.00 = 0.00 - -
SE (D) -1.90 + 0.83 -1.90 + 0.96 0.22 0.825
PD (mm) 5.80 £ 0.69 5.90 £ 0.67 -1.01 0.312
AL (mm) 24.10 £ 0.75 24.10 £ 0.87 -0.61 0.540
10P (mmHg) 15.30 £ 2.36 15.40 £2.17 -0.27 0.785
AMP regulation (D) 10.00 £ 2.34 9.60 +2.74 -0.90 0.369
NPC (em) 3.80+1.53 420+ 147 -1.58 0.116
40-cm heterophoria (A ) 6.60 = 4.65 7.10+4.73 -0.57 0.572
Initial NITM (D) -0.40£0.12 -0.40 +0.12 0.45 0.654
TMH (mm) 0.20 + 0.04 0.21 £0.04 -1.16 0.248
NIBUT (s) 11.70 £ 6.30 11.70 £ 6.28 0.06 0.952
LLT (nm) 91.34 +15.42 90.57 + 12.84 0.04 0.642

SBP, systolic blood pressure; DBP, diastolic blood pressure; VA, visual acuity; BCVA, best-corrected visual acuity ; SE, spherical equivalent; PD, pupil

diameter; AL, axial length; IOP, intraocular pressure; AMP, amplitude of accommodation; NPC, near point of convergence ; NITM, nearwork-induced tran-

sient myopia; TMH, tear meniscus height; NIBUT , non-invasive tear break-up time; LLT, lipid layer thickness.
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Tab.2 Comparison of efficacy between the two groups

Experimental group (n = 64)

Control group (n = 67)

ftem Baseline Day14 Day 30 Baseline Dayl4 Day 30
Distant uncorrected VA (logMar) ~ 0.40 = 0.17 0.40 +0.20 0.50 + 0.20 0.40 + 0.22 0.40 £0.21 0.40 £0.22
Distant BCVA (logMar) 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00 0.00 = 0.00 0.00 +0.00 0.00 +0.00
Near BCVA (logMar) 0.00 + 0.00 0.00 + 0.00 0.00 = 0.00 0.00 + 0.01 0.00 £0.01 0.00 £0.01
SE (D) -1.90 + 0.83 -1.90 £ 0.85 -1.90 = 0.87 -1.90+0.96  -2.00£0.99  -2.00+1.01
AL (mm) 24.10 +0.75 24.10 £ 0.74 24.10 £0.73 2410087 2410086  24.10+0.88
Initial NITM (D) —-0.40 £0.12 -0.12£0.13"? -0.10£0.12"?  -040+0.12  -029+0.10  -0.20£0.15

Abbreviations are listed in Tab.1. 1) P < 0.05 vs. baseline within group;Z) P < 0.05 vs. control group at the same time point.
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Tab.3 Comparison of safety between the two groups

Experimental group (n = 64)

Control group (n = 67)

Ttem
Baseline Day 30 t P Baseline Day 30 t P
SBP (mmHg) 111.80£13.49  110.00+11.35  -0.99 0324  11540+13.17 11290 £ 12.08 -1.62 0.109
DBP (mmHg) 69.70 £ 9.00 69.70 +7.47 0.00 1.000  71.60 +8.92 71.70 £9.43 0.09 0.926
Heart rate (heats/min) 89.40 + 13.47 87.50+9.22 -1.14 0.258  91.10+13.18 89.50 + 12.91 -1.07 0.288
PD (mm) 5.80 +0.69 6.50 £ 0.61 8.75 <0.001 5.90 £ 0.67 5.90 +0.67 -0.22 0.823
10P (mmHg) 15.30 +2.36 1520 £2.11 0.13 0.896 15.40 £2.17 15.30 £ 1.59 -0.79 0.431
AMP (D) 10.00 +2.74 8.10+2.42 2.10 0.039 9.60 +2.34 9.70 £2.36 0.24 0.811
NPC (em) 3.80+1.53 4.90 +2.63 3.17 0.002 420+ 147 4.80+2.12 2.25 0.077
40-cm heterophoria (A ) 6.60 + 4.65 5.50+3.85 -1.88 0.064 7.10£4.73 6.40 +3.76 -1.35 0.181
TMH (mm) 0.20 £ 0.04 0.21£0.04 2.62 0.110 0.21 £0.04 0.22 £0.04 1.84 0.069
NIBUT (s) 11.70 £ 6.30 12.60 £5.92 0.54 0.588 11.70 £ 6.28 13.60 +5.93 1.89 0.063
LLT (nm) 91.34 £ 15.42 90.33 £ 15.02 0.53 0.562  90.57 +12.84 91.27+11.70 0.86 0.643

Abbreviations are listed in Tab.1.



+ 950 -

HREERRESR H54E

3 itig

AHIFFE I FH0.029% BT HE & i B TG 7 0 7 20
AERINITM , 220 FH30 d, 4558 R, 2514 dF130 d
IF, NITMA) GG (E 34 BT R REAIG , GIESE 10.029% B 46 i %
AR TR NITMA J A 25t o A 22 ey T, FH2Y
30 AP, AR A E IR BSR4 BN RO, B
et FEAR RN, 32 0] 32 e A5 24 ) 4
YRS IE 8 MR 0T 3 D) 132 459 oA 32 52 i) o AR F 5
SEIRFM 12230 d FHO.02% BT A i R Y 1A Y 7 3T
PLTT D AE I NITM AT B AT S e 41k

NITM % A: 1 328955 PR 42 i R g R, A
IS FH RS A T AR A NITMA BG (8 BE AR AT 5
L, NITM#) U 18— % 760.12 D~1.30 D, “F- ¥ {8 24
}0.4 D, BEH: & FNITMAYHFFT R BR T 371 79 2 Ak
W T AIF 5, KU B B U LA R 5 i P I R
PERY DA I T

FRT, 1 TERRANITME 7 i 5 45 R B,
KRR AW S B I 568 45 8 NTTMEE Dl i ) A 2%, (E 2 %o
W AFRNTTMA) B 18 638 A TR A2 i S E o 7 B
0.01% AT E & 7% BRS80S FH 14 dis AT A 35 NI TMA)
URE BB R R 14 d, ok E KWNATF A
B N2 4 Ak o AR HIF 5 17 FH0.029% BT FE i ik R Y 32
JENTIM 30 d, 7] A R ARNITMA] 46 {8 H I BH 8 1
AN RN, B B T FH AN [ 2 1 BT 7 i
RIS NITM Al R B AT A7k

FEAE AT T, ANBIESE SR BN I AR R
I, A2 AT 32, I AT 25 ) i 2 I,
2R IR R T B AL, X S BT 4 R —3k
UEAh , ARSI kA T R 25 W5 HE A 3 A R AR
PLIR FRAS W AR Ak, 85 3 o , A2 FH 2430 dif, 4
Al BT RS (R AR A B BN, R 2
PUAEAR 5 R 2 A6 2 rp VHT /o B i 22 I B L R
2 ok Y e 28 e [) A, 349 TG B S 2 Ak, 7 S 0 7
0.02% BT+ i IRV & T HRAE .

H AT, TS NITMAY & ALK A T 2 NITM
A RE 45 1 AT ) 5 A8 ) s 0 ORA R 2B A
A A FL R 2 — 2R W J5 , AR5 T g A
JE, O ELA AR A AR 104 Jok 4 5 1 325 ek
D AR BT o i R VR Tt v 0 AR % Jk 4% B o
iz, NTTA ) 42 0 a0 2 o 48 FNITMS i A 1

iR 22 DS A N R DA b o E s [T 1 )
FKERFEIRERE L2 M FEFRIFFENI TV AR AR T HIL] o

25 TR AT SE30 d FHO.02% B HE ik R
BERTENITM, Z5 58 7R IR A HIC A B A R
IO, BN AN AN R B (R B E At HR VAT 7 NTTM
AR AT AT, 58— IR RNTTM R A )77
X T AT ENTTMAH A I PRI S B2

S E Lk

[1] MAK CY,YAM JC,CHEN LJ,et al. Epidemiology of myopia and
prevention of myopia progression in children in East Asia:a review
[J]. Hong Kong Med J,2018,24 (6) :602-609. DOI:10.12809/
hkmj187513.

[2] JONAS JB,ANG M,CHO P,et al. IML prevention of myopia and its
progression [J]. Invest Ophthalmol Vis Sci,2021,62 (5) :6. DOI:
10.1167/i0vs.62.5.6.

[3] YU M,HU Y,HAN M, et al. Global risk factor analysis of myopia on-
set in children:a systematic review and meta-analysis [J1. PLoS One,
2023,18(9) :0291470. DOI: 10.137 1/journal.pone.0291470.

(4] A, sRA B TR, 45, I TR S A AR PRI LA 5
PRI e 24,2012, 48 (7) :657-661. DOL: 10.3760/cma.j.
issn.0412-4081.2012.07.021.

[5] CIUFFREDA KJ,VASUDEVAN B. Nearwork-induced transient
myopia (NITM) and permanent myopia:is there a link? [J]. Oph-
thalmic Physiol Opt,2008,28 (2) :103-114. DOI:10.1111/j.1475-
1313.2008.00550.x.

[6] YAM JC,JONAS JB,LAM DSC. Low-concentration atropine eye
drops for myopia progression [J]. Asia Pac ] Ophthalmol (Phila),
2023,12(4) :345-346. DOI: 10.1097/AP0.0000000000000617.

[7] GUO L,FAN L,TAO J,et al. Use of topical 0.01% atropine for con-
trolling near work-induced transient myopia:a randomized, double-
masked, placebo-controlled study [J1. J Ocul Pharmacol Ther,2020,
36(2) :97-101. DOI: 10.1089/jop.2019.0062.

[8] YAM JC,JIANG Y,TANG SM, et al. Low-concentration atropine for
myopia progression (LAMP) study:a randomized, double-blinded,
placebo-controlled trial of 0.05%,0.025% ,and 0.01% atropine eye
drops in myopia control [J]. Ophthalmology ,2019,126 (1) : 113-124.
DOLI:10.1016/j.0phtha.2018.05.029.

[9] 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) [J]. Ophthalmology,
2012,119(2) :347-354. DOI: 10.1016/j.0phtha.2011.07.031.

[10] LIN Z,VASUDEVAN B,ZHANG YC,et al. Reproducibility of
nearwork-induced transient myopia measurements using the WAM-
5500 autorefractor in its dynamic mode [J]. Graefes Arch Clin Exp
Ophthalmol ,2012,250 (10) : 1477-1483. DOI: 10.1007/s00417-
012-1986-8.

[11] VASUDEVAN B,CIUFFREDA KJ,LUDLAM DP. Accommodative
training to reduce nearwork-induced transient myopia [J]. Optom Vis
Sci, 2009,86 (11) :1287-1294. DOI: 10.1097/0PX.0b013e3181bb-
44cf.

[12] WANG M, CUI C,SUL Y, et al. Effect of 0.02% and 0.01% atropine
on astigmatism:a two-year clinical trial [J]. BMC Ophthalmol, 2022,
22(1) :161. DOI:10.1186/s12886-022-02385-z.

(RE B =)



