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Effects of atropine eye drops of different concentrations and administration frequencies on pupil diameter,
accommodative amplitude, and tear film function in myopic children

HU Bo, XIAO Ting, LIAO Mengfei, CHEN Xijia, ZENG Xiaoli, YI Shu’
Department of Ophthalmology, Chongqing General Hospital, Chongqing 400016, China

[ Abstract | Objective To investigate the effects of atropine eye drops of different concentrations and administration
frequencies on pupil diameter, accommodative amplitude, and tear film function in myopic children. Methods The
left eye data of 280 myopic children who were treated in our hospital from Jan. 2018 to Jan. 2021 were selected. The randomized
envelope method was used to divide the patients into 4 groups (groups A, B, C, and D), with 70 cases (70 eyes) in each group.
Patients in the group A were given 0.01% atropine eye drops every night at bedtime (both eyes); patients in the group B were
given 0.01% atropine eye drops every other night at bedtime (both eyes); patients in the group C were given 0.02% atropine
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eye drops every night at bedtime (both eyes); patients in the group D were given 0.02% atropine eye drops every other night
at bedtime (both eyes); and all of them were given 1 drop each time per eye. The pupil diameter, accommodative amplitude,
equivalent spherical diopter, axial length, anterior chamber depth, tear film function, and adverse reactions of the 4 groups of
patients were compared before and 4, 8, and 12 months after treatment. Results Before treatment, there were no significant
differences in pupil diameter, accommodative amplitude, equivalent spherical diopter, axial length, anterior chamber depth,
or tear film lipid layer thickness between the 4 groups (all P>0.05). There were no significant differences in pupil diameter,
accommodative amplitude, equivalent spherical diopter, axial length, anterior chamber depth, or lipid layer thickness before

and after treatment between the 4 groups (all P,.,,~>0.05). The change trends of pupil diameter, accommodative amplitude,

group
equivalent spherical diopter, axial length, anterior chamber depth and tear film lipid layer thickness at different time points
before and after treatment were the same in each group (all P,,.>0.05). At each time point after administration, the pupil
diameter and equivalent spherical diopter were significantly greater than those before administration, and the accommodative
amplitude was significantly less than that before administration (all #<<0.01). At 4 and 8 months after administration there
was no significant difference in the axial length of each group compared with that before administration (all 2>0.05), but at
12 months after administration the axial length of each group was significantly greater than that before administration (all
P<0.05); and there were no significant differences in anterior chamber depth or tear film lipid layer thickness before and
after administration in each group (all 7>0.05). There were no significant differences in pupil diameter, accommodative
amplitude, equivalent spherical diopter, axial length, anterior chamber depth, or tear film lipid layer thickness at each time
point between the groups (all #>0.05), and there was no interaction between different treatments and administration time
points (all Py eciion=>0.05). Within 1 month after treatment, some children were afraid of strong light; according to intention
to treat analysis (ITT), there were 12 (17.14%) cases in the group A, 11 (15.71%) in the group B, 16 (22.86%) in the group
C, and 13 (18.57%) in the group D, with no significant difference (P>0.05); according to per-protocol analysis (PP), there
were 12 (18.18%) cases in the group A, 10 (15.62%) in the group B, 14 (20.90%) in the group C, and 11 (16.42%) in the
group D, with no significant difference (2>0.05). There were also some myopic children with blur of close-up reading within
1 month after treatment; according to ITT, there were 7 (10.00%) cases in the group A, 4 (5.71%) in the group B, 6 (8.57%) in
the group C, and 8 (11.43%) in the group D, with no significant difference (P>0.05); according to PP, there were 5 (7.58%)
cases in the group A, 3 (4.69%) in the group B, 6 (8.96%) in the group C, and 5 (7.46%) in the group D, with no significant
difference (£>0.05). Conclusion Daily or every other day eye drops of 0.01% or 0.02% atropine have the same effects on
pupil diameter, accommodative amplitude and equivalent spherical diopter of myopic children, and there was no significant
difference in adverse reactions.
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Tab 1 Comparison of general data among myopic children in 4 groups

Index G]\r/o:u}6)6A G]\r[o:ug 4B G]\r[o:ugf G]{/O:ug;) Statistic P value
Gender, 1 (%) r=1121 0772
Male 38(57.58) 32 (50.00) 35(52.24) 33 (49.25)
Female 28 (42.42) 32 (50.00) 32 (47.76) 34 (50.75)
Agelyear, x s 10.75+2.86 10.13+3.11 10.71£3.09 11.03+3.25 F=0.978 0.404
Intra-ocular tension/mmHg, xts 17.81+3.02 18.05+3.16 17.88+3.09 17.33+3.09 F=0.660  0.578
Equivalent spherical diopter/D, x +s —2.38+0.69 —2.29+0.58 —223+0.64 —221+0.66 F=0.931 0.426

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,
1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every
night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime. 1 mmHg=0.133 kPa.
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Tab 2 Comparison of pupil diameter among myopic children in 4 groups

mm, xts
Time point Group A n=066 Group B n=64 Group C n=67 Group D n=67
Before administration 6.13+0.74 6.09+0.71 6.111+0.75 6.16+0.72
4 months after administration 6.97+0.72" 7.03+0.68" 7.06+0.77" 6.95+0.72"
8 months after administration 6.92+0.83" 7.08+0.77" 7.02+0.65" 7.04+0.69"
12 months after administration 6.86+0.49" 7.0140.51" 6.95+0.63" 6.92+0.71"

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,
1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every
night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime. ~"P<<0.01 vs before

administration in the same group.
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Tab 3 Comparison of accommodative amplitude among myopic children in 4 groups

D,x*ts
Time point Group A n=066 Group B n=064 Group C n=67 Group D n=67
Before administration 14.25+4.31 14.82+4.09 14.63+4.25 14.81+4.77

11.964+2.84"
11.98+3.04™
12.034+3.14"

4 months after administration
8 months after administration
12 months after administration

12.04+£3.03"
12.09+3.07"
11.954+2.93"

12.17£2.95"
11.99+3.18"
12.03+2.78"

12.31£3.09"
12.15+2.96"
12.26+3.07"

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,
1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every
night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime. ~"P<<0.01 vs before

administration in the same group.
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Tab 4 Comparison of equivalent spherical diopter among myopic children in 4 groups

D,x*s
Time point Group A n=66 Group B n=64 Group C n=067 Group D n=67

Before administration —2.38+0.69 —2.29+0.58 —2.23+0.64 —2.21£0.66
4 months after administration —2.9740.83" —3.044+091" —3.11+£0.89" —3.15+£0.74"
8 months after administration —3.03+0.75" —3.10+0.87" —3.09+0.93" —2.96+0.95"
12 months after administration —2.9440.85" —3.034+0.99" —3.13+0.72" —3.05+0.87"

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,
1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every
night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime. ~"P<<0.01 vs before

administration in the same group.

25 44FBILagiih K LA 4 4B LAIRGNK A L 22 3 g it 2 L (¥ P>0.05) , HZ
JEHRZEF TG FE L (Fyu=2321, Pyy= Ja 124 4 LR B R F 2501 (33
0.076) , 4 25 a1 JE AR RS IR B AR L P<<0.05) , £ [a] S 40 6] H i 25 R 8 g it i
FEAFHMIE] (Fhym=2.117, Puyy=0.098) . 124 X (P>0.05) HAEYT S 25T B AEH
J5 41 . HZGE 8 AN H 4 LI B 5 H 2 (F,y=1864, P,;=0.136) . W& S5,

x5 4HEMILEMNRMKEILER

Tab 5 Comparison of axial length among myopic children in 4 groups

mm, xts

Time point Group A n=66 Group B n=64 Group C n=067 Group D n=67
Before administration 24.25+0.88 24.384+0.79 24.2740.68 24.334+0.72
4 months after administration 24.394+0.91 24.534+0.93 24.41£0.85 24.48+0.91
8 months after administration 24.5240.93 24.6410.94 24.524+0.92 24.5940.95
12 months after administration 24.64+0.95° 24.76+1.01° 24.63+1.01° 24.70+0.94°

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,
1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every
night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime. "P<<0.05 vs before

administration in the same group.
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Tab 6 Comparison of anterior chamber depth among myopic children in 4 groups

mm, xt+s

Time point Group A n=66 Group B n=64 Group C n=67 Group D n=67
Before administration 3.65£0.22 3.68+0.25 3.66£0.26 3.71£0.27
4 months after administration 3.68+£0.27 3.71+£0.28 3.73£0.31 3.70£0.29
8 months after administration 3.744+0.31 3.73%£0.29 3.75%£0.31 3.784+0.38
12 months after administration 3.75+0.37 3.76+0.33 3.77£0.38 3.824+0.35

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,
1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every
night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime.
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Tab 7 Comparison of tear film lipid layer thickness among myopic children in 4 groups

mm, xts

Time point Group A n=066 Group B n=64 Group C n=67 Group D n=67
Before administration 92.17£9.38 92.52£9.31 93.11+8.87 92.57£9.03
4 months after administration 91.04£38.51 91.368.42 92.19£7.92 92.111+8.04
8 months after administration 92.26+8.33 91.54£8.17 92.74£8.53 92.21£9.04

12 months after administration 90.77+891 92.01£8.85 92.66+9.02 91.83£10.06

Group A: 0.01% atropine eye drops, 1 drop in each eye (both eyes) every night at bedtime; Group B: 0.01% atropine eye drops,

1 drop in each eye (both eyes) every other night at bedtime; Group C: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every

night at bedtime; Group D: 0.02% atropine eye drops, 1 drop in each eye (both eyes) every other night at bedtime.
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