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[ Abstract] Objective To explore the difference in myopia control efficacy between spectacle lenses with highly
aspherical lenslets (HAL) combined with 0.01% atropine eye drops and spectacle lenses with HAL alone or single vision
spectacle lenses (SVL) in children and adolescents. Methods A retrospective cohort study was conducted with a total of
105 myopic children aged 6-15 years. According to the specific myopia correction and control methods of each subject,
they were evenly divided into the HAL+0.01% atropine (HAL+AT) group, the HAL group, and the SVL group, with 35
subjects in each group. Relevant data, such as cycloplegic refraction and axial length (AL) at baseline and 12 months after
wearing spectacles, were retrieved. One-way analysis of variance, or the Kruskal-Wallis test, was used to analyze the
changes in AL and spherical equivalent refraction (SER) after wearing spectacles for 12 months in comparison to those at
baseline in the three groups. Results There was no statistically significant difference in the baseline parameters and
duration of wearing spectacles among the three groups (P>0.05). After wearing spectacles for 12 months, the changes in
SER were —0.13 (—0.25, 0.00) D, —0.25 (—0.63, —0.25) D, and —0.63 (—1.00, —0.25) D in the HAL+AT group, HAL
group, and SVL group, respectively; AL elongation in the three groups was (0.094£0.11) mm, (0.19+0.16) mm, and
(0.34+0.16) mm, respectively. The HAL+AT group exhibited slower SER changes (Pyup ar v 1ar=0.001, Pyur ar v v =0.002)
and AL elongation (Pyup,ar v 1ar=0.009, Pyyspiar s s =0.001) than those of the HAL and the SVL groups. Compared with
those of the SVL group, myopia progression was reduced by 79.4% and AL elongation was slowed down by 73.5% in the
HAL+AT group, while in the HAL group, myopia progression and AL elongation were reduced by 60.3% and 44.1%,
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respectively. According to stratified analysis based on age and myopia progression rate, among younger children aged 6 to

8 years and older children aged 9 to 15 years, the HAL+AT group had a significantly lower proportion of subjects

experiencing fast AL elongation (AL>0.36 mm/year) and a significantly higher proportion of subjects experiencing slow

AL elongation (AL<<0.18 mm/year) compared to the SVL group (P<0.017). Conclusion The combination intervention

of spectacle lenses with HAL and 0.01% atropine eye drops is effective in controlling myopia progression in children and

adolescents, with better myopia control effect achieved using this combination intervention in myopic children of all ages.

[ Key words] Myopia  Atropine

VTR T B B 10 3 e i WL I 2 —, IR 2 4l
R ARV AL T A [RIREN S AR I A A
ANV T e, 3L o0 b DX 2 s JLEE D AR R
HIRF30% ~ 75%" 7, I Hix — Kl ol e 2 dkge . s
SR, A 1E20504F, T B TR AR IE 80% Y . R
VLA e S BU™ E A IR TT ACAE, anfs JUREE 4G . AL
JRERSE S | AR BB S L AR FOGHRAES, Pk, K&
FLIF A R I B 45 00 Ry

A PFIIESE 2R T I T B R A B g2 ) L E /D
SRR ILHE R, e TR B e TR
5 1 ¥ T 5% (orthokeratology, OK) . HR#K % T1HE 42 iR
5o Z PR, AT SR BB S5 F30% ~
63%" . W TFHESRIR B AT 200 . Jr (| MR EB /B UK
SRR, Bk B 22 1Y A8 R PRI EURR IR BT U HE SR IR 5%
SR LR . BAOSED M Y — i R BR%E BE
(highly aspherical lenslets technology, HAL) % 11 RYHESL AR
B, H e X9 mm H TR IE A T, Hh R A e i S
LA RO R PR EBR A OB BE A (AR M 1.1 mm), e
REAETE AL I AT 1.2 mmJE R E 0.7 mm R A 25 45
X et I3AERY G RAT ST, 4551 R HALKE 2R IR £ 50
P R A 2% FR - A 2% 5331 2 52% F150%, I H.
TESAENRCRAFLLREY . 259 T B B MR B2 1 BT 46
uir (atropine, AT ) ARV, FAa il T WL BIAE /D, 22 41
i, O A RO L T Be ez —1 AR H R
T BTG o 4 1 T R A AL R A R B s A Sl A ]
0.01 %P HE i i HR v 42 T SR AR AE— 8 il . 7E
ZADNIKSE B4R AT, AL T2 /RE512H, 0.01%80]
FOARBEAR T 3 0 P AR 3 [ SRR 5% 4 (spherical
equivalent refraction, SER): 0.24 D, HR /il K J (axial length,
AL): —0.13 mmJ; i REPKA%F" /78 B 47 (1 AFF 5% o,
0.01% BT it 21 5 4 J 371 2L 30 A0 a2 Jo T R i 34 o 25 S 0
TG EE Lo AR, 2P IEE R 0.01% T E 4
VE Ry — Tl Bh 3 Be, 105 62 7 bk RERS 4R THA il i L Y
RORW, A9 R, A H T FR M 1110.01 % BT HE s
TH IR OKEE, 0.01% G it i AR VR 45 OK B HAT B
BT PR A IR X B s BTG A S Sl B T BT g

Eyeglasses

SRS T

SR E R TSI S HALAE AR MR BE K 50,0 1% BT
FE it i MR YRR 75 /2041 3 LB LA I A R . R,
Z IR 5 38 2 AR B HALAE B2 AR 455 110,01 % BT 4
st MRV, PR el FHH A LAE SR MR 55 | Bt fef FH 5K £
(single vision lenses, SVL) HEZRHR 45 14F f5 AE ST ML Jre 1Y
225, I HTHALMEZRHR G5 0.01 %o B A i RV AEAS
(] A0 B L vh i I AR R RAOR , AT Ry 5 D AF T BB
PP T 2 IR

1 #AREFE

1.1 "R

A5 A I A BIFE, W B 20214F 6 ] -20234
12 TN R 247G B B IR RNS AR LT 12 tis B
s B 8., AR S E 3R AT IO 1K 24 A2 74 B2 e 1 B 2%
SAEHE, HEHES20244E 5 (649) 5 . WFFEANARRE N D
%6 ~ 154 ; QUER WK K JESER: —0.75 ~ —5.00 D;
QBRI 66 HOE R K< 1.50 D; @RURSERH 2 <
1.50 D; G PAHRFIAUHR £ /%7 15 A1 77 < 0.0 LogMAR; ©JG
AR RS TR s DICHA A BB . HEBRARHE S : O}
PR 5850 il SUIR A s A FH kA PSS T Al
P A T-Be s @R AR ic SRR TE 8

I AL A 105, 23 A0 LE AN il i) O =0
FE Y 3N, R4S 35N, IS 0 3 R I P i
o HALEKE0.01%PTHE 4 (HAL+ATHL) : B K il
HALMESEHR 5%, -7 4 W i AT BLHR 45 A5 135 0.0 1% BT 4
TR (L BH 24 55 AR 25 1A A BRA =], A ) s HALAL: X
BCHHALHESRIR B2 (AR E%, 2 ) ; SVLAL: AU RS SVLAE
ZRARAR (OIS, R ) o T R AR R, B R 5 o
[ AR EC AR B, A R ECHLT A 422010 ho
1.2 RERE

JITA R P RO 1 | R 24 VG B BE 75 /AR 112
BRIERS A AR AT, A A A 349 Hh & i D 5 1
AT 58 A A A N 25 A48« fiff FH BT 58 6 5E (Topceon
SL7, i A BRA R, HA) K £ 3 SR SR A R i
T, HIEERIREE(YZ11D, J N 7S 7S I SE BHE 03 A7 B



1282 PUN S22 (B2 )

5 554

Myopic children undergoing spectacle lenses treatment

Inclusion Exclusion
1) 6-15 years old; 2) cycloplegic SER between
~0.75 D and ~5.00 D; 3) cycloplegic astigmatism | vision problems; 2) having used other myopia
less than 1.50 D; 4) anisometropia less than control treatments; 3) incomplete examination
1.50 D; 5) monocular BCVA of 0.00 logMAR or records.

better for both eyes; 6) absence of ocular

pathology; 7) absence of systemic diseases.

1) Strabismus, amblyopia, or other binocular

Information obtained and checked

HAL+AT (n=44) HAL (n=36) SVL (n=39)
Exclusion Exclusion
Bxclusion  ror not eligible Exclusion ~Refractive error not cligibld
ac & - Refractive error not eligible (n73f
(n=5 (n=1) - Binocular vision problems
- Incomplete records (n=4) (n=1)
Analysis

HAL+AT (n=35) HAL (n=35) SVL (n=35)

B 1 #RffERER
Fig 1 Flow diagram of the subject enrollment process

SER: spherical equivalent refraction; BCVA: best corrected visual acuity;
HAL+AT: highly aspherical lenslets combined with 0.01% atropine; HAL: highly

aspherical lenslets; SVL: single vision lenses.
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Table 1 Baseline characteristics of the subjects

Variable HAL+AT group (n=35) HAL group (n=35) SVL group (n=35) )(2/F P
Age/yr., median (P, P;) 10 (9, 11) 10 (9, 11) 10 (9, 11) 0330  0.848
(Male/female)/case 10/25 17/18 18/17 4.433 0.109

SER/D, median (P,s, P,;) —2.63 (—3.75, —1.63)

AL/mm, X+s 24.77+0.97

Duration of wearing spectacles/month, X+s 11.65+0.98

—2.25 (—3.50, —2.03) —2.50 (—3.25, —1.81) 0.116 0.944

24.63+0.91 24.82+0.84 0.407 0.667

11.77+£0.70 12.01+0.36 2.227 0.113

SER: spherical equivalent refraction; AL: axial length; HAL+AT: highly aspherical lenslets combined with 0.01% atropine; HAL: highly aspherical lenslets;

SVL: single vision lenses.



ERE X HE S5 1 AEBR OB B AE S MBI 5 0.0 1 Yol 5 i i HRVR IR A £ 1 BCR S i 1283
R2 —EREARMINERHEENTL
Table2 Changes in AL and SER after 12 months in each treatment group
Outcomes HAL+AT group (n=35) HAL group (n=35) SVL group (n=35) F/H P
AL/mm, X+s 0.09£0.11 " 0.19£0.16 0.34%0.16 23713 0.001
SER/D, median (P, P;) —0.13 (—0.25,0.00)"" —0.25 (—0.63, —0.25) —0.63 (—1.00, —0.25) 27.851 0.001

SER: spherical equivalent refraction; AL: axial length; HAL+AT: highly aspherical lenslets combined with 0.01% atropine; HAL: highly aspherical lenslets;

SVL: single vision lenses. " P<0.017, vs. SVL group; * P<0.017, vs. HAL group.
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Table 3 Distribution of axial elongation after 12 months in each

treatment group

HAL+AT group/ HAL group/  SVL group/ 2

AL/mm case (%), n=35 case (%), n=35 case (%), n=35 x P
<018  27(77.10)"" 16 (45.70) 8(22.80)  20.817 0.001

0.19-0.36  8(22.90) 15 (42.90) 10 (28.60)  3.447 0215
>0.36 0(0.00) 4(11.40)° 17 (48.60) 28.214 0.001

AL: axial length; HAL+AT: highly aspherical lenslets combined with
0.01% atropine; HAL: highly aspherical lenslets; SVL: single vision lenses.
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Table4 Distribution of Myopia progression after 12 months in each

treatment group

HAL+AT group/ HAL group/
case (%), n=35 case (%), n=35 case (%), n=35

SVL group/ 2

SER/D X p

<050  32(91.40) 25 (71.40) 17 (48.60) 15471  0.001
051-1.00 3 (8.60)" 10 (28.60) 12(3430)  7.035  0.030
>1.00 0 (0.00) 0 (0.00)" 6(17.10)  9.953" 0.003

SER: spherical equivalent refraction; HAL+AT: highly aspherical lenslets
combined with 0.01% atropine; HAL: highly aspherical lenslets; SVL: single

vision lenses. * P<0.017, vs. SVL group; * Fisher's exact test.
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Table 5 Factors associated with changes in axial length and spherical equivalent refraction

AAL ASER
Variable
Non-standardized 8 Standardized f8 P Non-standardized Standardized f8 P

Myopia correction and control method 0.124 0.573 0.001 —0.263 —0.540 0.001
Age —0.022 —0.204 0.018 0.015 0.061 0.492
Sex 0.054 0.152 0.069 —0.152 —0.190 0.031
Baseline SER —0.001 —0.005 0.948 —0.013 —0.037 0.678
Duration of wearing spectacles 0.012 0.049 0.561 —0.028 —0.051 0.564

AL: axial length; SER: spherical equivalent refraction.
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Fig 2 Comparison of axial length changes in two age subgroups
HAL+AT: highly aspherical lenslets combined with 0.01% atropine; HAL:
highly aspherical lenslets; SVL: single vision lenses.
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Table 6 Analysis of the composition ratio of the fast, medium, and slow eye axial length growth in different groups by age subgroups

AL<0.18 mm/case (%)

AL 0.19-0.36 mm/case (%)

AL>0.36 mm/case (%)

Group
Younger (n=24) Older (n=27) Younger (n=12) Older (n=21) Younger (n=12) Older (n=9)
HAL+AT 13 (81.25)" 14 (73.70)" 3(18.75) 5(26.30) 0(0.00)" 0(0.00)"
HAL 9 (52.90) 7 (38.90) 6 (35.30) 9 (50.00) 2(11.80) 2(11.10)
SVL 2(13.30) 6 (30.00) 3(20.00) 7 (35.00) 10 (66.70) 7 (35.00)
X 14.375 8.217 1.420% 2273 19.324% 8.835°
0.001 0.016 0.537 0.321 0.001 0.006

HAL+AT: highly aspherical lenslets combined with 0.01% atropine; HAL: highly aspherical lenslets; SVL: single vision lenses; Younger: 6-8 years old; Older:

9-15 years old. * P<0.017, vs. SVL group; “ Fisher's exact test.
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