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Effects of 0. 01% atropine on ocular biometrics in myopic adolescents
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[ Abstract] Objective To observe the effects of 0.01% atropine eye drops on ocular biometrics in myopic
adolescents. Methods A prospective cohort study was conducted. Two hundred and nineteen myopic adolescents
who visited the First Affiliated Hospital of Zhengzhou University from June 2016 to June 2017 and completed the

1-year follow-up on time were enrolled. The 219 adolescents were divided into a 0.01% atropine + single-vision
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spectacles (SV) group (119 cases) wearing single-vision spectacles with one drop of atropine eye drop applied to
both eyes once nightly,and a simple SV group (100 cases) wearing SV only. Axial length (AL) , corneal power and
anterior chamber depth were measured with the I0LMaster. Lens power was calculated using the Bennett-Rabbetts
formula. Intraocular pressure was measured by non-contact tonometry. Spherical equivalent (SE) was examined by
cycloplegic autorefraction. Total astigmatism and corneal astigmatism were calculated by vector decomposition. The
right eye data were analyzed to compare the ocular biometrics changes between the two groups, and multiple linear
regression analysis was used to evaluate the influencing factors. This study adhered to the Declaration of Helsinki. The
study protocol was approved by the Ethics Committee of First Affiliated Hospital of Zhengzhou University ( No. 2016-
35). Written informed consent was obtained from guardians before any medical examination.  Results The SE
change and AL elongation 12 months after treatment in 0.01% atropine +SV group were (—0.47+0.45) D and
(0.37+0.22) mm,respectively, which were significantly lower than (=0.70+0.60) D and (0.46+0.35) mm in
simple SV group (¢=5.523,9.651;both at P<0.001). There were significant differences in SE and AL between
=1.556,P=0.015;F,, =12.538,P=0.002;AL.F,  =3.425,
=18.235,P=0.008). The SE and AL at 4,8 and 12 months after treatment were all increased in

before and after treatment in both groups (SE: F,
P=0.021;F

time

time

comparison with before treatment in both groups, showing statistically significant differences (all at P<0.001). The
SE and AL at 8 and 12 months after treatment in 0. 01% atropine+SV group were smaller than in simple SV group,
and the differences were statistically significant (all at P <0.001). At 8 and 12 months after treatment, total
astigmatism and the anterior chamber depth were increased and the lens power was decreased in comparison with before
treatment in both groups, and the differences were statistically significant (all at P<0.05). There was no significant
difference in corneal astigmatism, corneal power and intraocular pressure at different time points before and after
treatment between the two groups (all at P>0.05). In the multiple linear regression analysis,an equation of Amyopic
SE=-0.012-2.685xAAL~-1. 002X Acorneal astigmatism—0. 656X Alens power+0. 477 X Atotal astigmatism+ 0. 363 x
Aanterior chamber depth—0. 060xage+0. 011Xsex was used,showing the change of SE was mainly caused by the change
of AL (B=-2.685) ,then corneal power,lens power,total astigmatism and anterior chamber depth. = Conclusions In
adolescents,0. 01% atropine eye drops can effectively retard myopia progression and axial elongation, showing no effect
on astigmatism , corneal power, lens power, anterior chamber depth and intraocular pressure. The controlling effect of
0.01% atropine eye drops in the development of myopia is mainly achieved by reducing axial elongation.
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Table 2 Comparison of SE at different time points between two groups (xxs,D)
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Table 3 Comparison of AL at different time points between two groups (xz=s,mm)
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Table 4 Comparison of total astigmatism at different time points

between two groups (xzs,D)
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Table 5 Comparison of corneal astigmatism at different time points

between two groups (xxs,D)
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TE:F oy =0.298,P=0.586; F gy = 1. 143 ,P=0.239; F .y iy =0. 561, P = 0. 470 ( T & Il 4 75 [
F I 2501
Notes: F,,,,, =0.298, P =0.586; F,,. = 1.143,P=0.239; F, ..o, = 0. 561, P =0.470 ( Two-way

repeated measures ANOVA)

®6 2ANEBITEIEAEME S REREX LR (xxs5,D)

Table 6 Comparison of corneal power at different time points

between two groups (xxs,D)

AT 15 ] 53 A1 158 e O 7

5 A %5

bEgidi WITE 4N WRITE 8 AN R 1240 A
B 2 A 28 R % 4 100 42.98+1.05  42.92+1.20  42.88+1.15  42.87+1.14
0.01% [ 4E S +HEZRAR &5 40 119 42.82+1.35  42.77+1.37  42.68+1.29  42.60+1.27

1E:F oy =0.691,P=0.407;
R 2501
Notes: F,,,,, =0.691,P=0.407; F,, =

repeated measures ANOVA)

Fagi =0 618, P=0. 4395 F -y =0. 570, P= 0. 458 ( T 42 ) 4 4 (Kl

0.618,P=0.439; F

> * interaction

=0.570,P=0.458 ( Two-way

RT 2HERTAIEAERESRRREERDLE (x2s,D)

Table 7 Comparison of lens power at different time points

between two groups (xs,D)

AN [R) s [t AR A T 5 g

20 51 MR %

RITHT WIFE 4 A Wi kE 8 A A WwIrE 1240 A
B 2 A 28 R 5 4 100 22.82+1.35  22.67+1.31  22.55+1.38" 22.39+1.29°
0.01%FTFE i +HEZRIRBE 4L 119 22.70+1.30  22.59%1.25  22.43+1.37° 22.28+1.32°

T F oy =0.359,P=0.549; Fy 1y =29. 683,P<0.001;F ey =0.274,P=0.612. 54 [ 4H MG
TR LA, P<0. 001 ( 2 42 0] ek 4 (X 3K 5 22 40 A7, LSD -t A )
Notes: F,,,, =0.359,P=0.549; F, =29.683,P<0.001;F

group 5 M time 5 & interaction

=0.274,P=0.612. Compared
with pre-treatment within the group,*P<0. 001 ( Two-way repeated measures ANOVA ,LSD-¢ test)
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£ 8 2AEBITHIE A ERE SR BT E R E LB (x+s, mm)
Table 8 Comparison of anterior chamber depth at different time points

between two groups (xxs, mm)

T B TE) R B R BE
4153 AR %%
AT T RITE 44 H WRITESAH WRITE 124H
Al AE IR 5 41 100 3.68+0.22 3.72+0.20 3.73+0. 15 3.80=+0. 21"
0.01% 4T S +HESR AR 540 119 3.72+0.18 3.78+0.20 3.81+0. 18" 3.86+0.21"

et F oy =5.858,P=0. 130y =32. 660, P<0. 0013 F 5y gy = 0. 646, P =0.586. 54 H 41N IT7

Aif LU, P<0. 001 ( 352 Yl &5t W R 3% Jr 2 43 B, LSD~¢ K650 )
Notes: F,,,, =5.858,P=0.130; F,, =32.660,P<0.001; F,, .o = 0- 646, P =0.586. Compared with

pre-treatment within the group,“P<0. 001 ( Two-way repeated measures ANOVA ,LSD- test)

£9 2ANERITHIEAE R E &R E L% (x£s, mmHg)
Table 9 Comparison of intraocular pressure at different time points

between two groups (x+s, mmHg)

AN T B i) £ HR

2150 R

YBIT HIT WITEAMNA WITR8AMH WIFE 1210 A
B 20 fE SR IR 5 21 100 17.3+3.2 16.9+3.5 17.2+2. 4 17.1£3. 1
0. 01% 4L & +HEZRIR 48540 119 17.0+3. 1 17.3£2.9 16.8+3.4 17.2+2.9

e F g =0.068,P=0.795;F ., =0.018,P=0.893; F 4 4.y =0. 207, P=0. 650 ( 5 &l 4t 7 B & Jy
20#8r) 1 mmHg=0. 133 kPa

nnnnnn

repeated measures ANOVA) 1 mmHg=0. 133 kPa

2.6 SE LR H M

R 1 22 T AR 1 UE 43 B 0. 01 % Bl 4T & +HE 22 iR 4%
A P AR IS P 0 R R AR ) 2 S Bk AR B SE AR 4L
SR o SR F A TR 0 AR B [R] A B A B R AR
% P B AL CEVEIOE AR O ) L SRR JE S g R
P R BE Y 1 AR AR Ak s 6 I 40 SE AR b s A R 5]
HEA G2 E X (P<
0.001); ¥4 # J5 R* = 0.971,

+ 335 -

3 itig

AW AR B, 0.01%
B G it + HE 22 IR 45 2H 70 Bp 4 HE 22
MREE 2H iy ML SE 4y i 3§ Jn
-0.47 D F1-0.70 D, AL 4} 5| 3%
fin 0.37 mm f 0.46 mm, 0.01%
BT FE ity +HE SR IR B 4 SE i Ji 7 2
A AL B8R 5 A5 5 2l e SRR B
248 52 A 21 /Y SO TR B IR
JEE 25732 3 0, b IR A e O g 1
BN AH 2 A AR —
2 AR A B EOE A R DL
3 IR s ¥ R kAR B AR A, R
W3 L 55 20 4 5 e R A N D
0. 01% B 6 it i AR W J5 1 4%, /T
A BT 5 3 AR R O JE AL AL
O3S, E X B0 | A IR O )
m R A4 S 6 7 i B TR R IR
SRS AL

AR, Z I R W, Rk
J BT ot i R 9 PT AT R i L 2
A0 RS R N AR g, H
XTEIOG A IR DG 7 L df R AR D

1 T RS A AE 2 SN R B R D, L
2 200 438 f51] T W0 )L B 25 L 9] BE L 43y 0. 05% B &
2L 0. 0259% BT HE 7 4 0. 01% i $E 5 20 1 2 Bt 30 41
BT 14,4 AR SE A5 Ak i 43 31 9 -0. 27 . —0. 46
-0.59 F1-0.81 D, AL 284k & 43 # ~ 0.20.0.29.0. 36
F10. 41 mm,3 ANV JE {1 BT 5 T B 90 24 AT 42 ok L 28

®10 ZEZMEOASH SETHKENZWEER

Table 10 Multiple linear regression analysis of the influencing factors of SE

DW ff = 1.807, VIF (i W

2 H 2Pk ] U 43
1.00~4.53, ZELMER B s —

FId, A JE L SE = —0.012 B(95%CI) FrifEfk B t P 1
N o ~0.012(-0. 144- 0.120) -4.534 <0. 001

2. 685xAAL-1. 002x A ffy L) AAL(mm) ~2.685( 2. 804--2.567) -1.325 -45.308 <0. 001
HH-0.656xA SRR TE S A Sk (D) -0. 656( ~0.703--0. 609) -1.043 ~27. 688 <0. 001
J1+0. 4TTXA B +0.363x A MHEOE(D) 0.477( 0.433- 0.520) 0.417 21. 669 <0. 001
I A IS S (D) ~1.002(-1. 105--0. 900) -0. 494 ~19. 483 <0. 001

A I Br TR B = 0. 060 x 4 it + A BB IR BE (mm) 0.363( 0.216- 0.211) 0.311 18.363 <0. 001
0.011xM:5], it M SE ZZ b & peyy- ~0. 060( -0. 088—-0. 032) -0.076 -4.278 <0.001
A 0.011( 0.001- 0.021) 0.052 2.232 0.028

EEh AL LR 51 (8=
—2.685) , HLUCE A it Ji O 1
A PR D' ) B BOE FRT B
BRIEZR (3R 10) .

T (Z LM 47)
5 A 14 i A 4k i
Note : ( Multiple linear regression analysis)

length ; CI; confidence interval ; A ; change over a year

B 1, o PRI 25 SE - S AOBRBEBE ;s AL MRS B2 5 €L Wl 5 IX

# ; male = 1, female = 2; SE; spherical equivalent; AL axial
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A R A R LT AR R R, R R
ST R AT 5 4 A 4R T s TR BE AR Ak i 43 il o 0,05,
0.04.0.05 F1 0.04 mm , i R4 8 % 7 28 16 & 4 51 8
-0.31.-0.38.-0.40 F1-0. 41 D, B & 597 W] {1 2E K
4 2 R P R R B ) IR, Al IR AR S T 8 T 00N
{H 4 AN2H [R] O AE FR T 25 T O G i 2 7 354 NI A
I T ¥R R A B AR AL S AR A SR A — 2L

AW KB, T DA R AU 0.01% BT 4E &
T MR 55 A U B8 A B S BSOS A A I HOG 3 J0 I i
5 Li 28500 BB B CRVEAT % A R T5)
AT A, R B 0L 2 A AR MR BE BT HE i 1 4F 5K
A5 BB L A B IO E W B 25 (S5 AR BT O 4%
WA 25 55 Li 4120 S LT i 4L R 2 T R 40 AR RO
B st T 4 < 49 PP S 9 0, L 39 0 o — B, T AR F 9T
B2 A 2 IO I R () JE 4 328 4 3 0, (H 2% R TR 4
TR S, o e 22 S TR DR AT RE S 2 T AT O )
LAE WS LI 0 BE B O FE B SO BIOG 25 SR 43 i O v
A %45 5. Chia % HF5E & BL, 1% BT 4E &h 25 F 0t
MR ZH SHOE TN A BRSO 238 I, EL3E Jin g B2 e AR — 2L,
S5 19 BT HE ity 2 4E 0BG TE W18 0, HE I B 9 48
R B ARAEK, 55 A 1% BT 4T 5 656 . Chia %5 7°° fF
FEAE R G AT 45 R 10 22 5 0T RE 5 BT HE A ik EE AN IRl
Ko ZIWFTE KRB, RER VU S , B0t & B A A 2
BE A BE0, mT BE A R Sk R R LRR 9 I it TR A AR OF I J5
iz BlPFE 5 R IR A ] 28 K ST Sl Ak, DT A SO AR L
kAL I, Ye 4 BESE K B 1% B 46
v T MR R IR 1 ] it R A A S A 3 o R AR S
/N L AH 0. 01 % BT FE i % MR Vs IR S 1 T b o R A JE
JE N S ) 4 T0 B s e o AT A I AP v R BT AT
| A P DR UL RRJBE 1 P B 228, O S /N, 244 BT 3T
W AR R — E L, 10 0. 01% i}, A 25| 8 ok 1k i
AR FIHOE 9 5

A G 25 B B R, 0. 01% Bl 4 i +HE 42 R 55 21 A 5
SEAERIR AR AL 1 4F J5 i AL SE 3 i+ 43 %1 o -0. 47 D
F1-0.70 D, AL 3 h1 & 43 %) 25 0.37 mm Fl 0. 46 mm,
R 0. 019 By i X 30 0L RE BRI AL % 425 ) 25 4 il ok
32.9%F1 19. 6% ; Li 2% §F 5% 7% , 0. 01% B € i %
WA EE RN AL B4R 225000 27. 2% F 12. 2% ; Wei
2 TR 0. 019% BT 46 5 22 42 M FUAT R 19 — 33 Bt
HLXF B SE o S /s, A X T 22 R 590 X BB 401, 0. 01 % B 3
a0 T LB BT AL R 8 3R 4 Ol A 34.2% Al
22.0%. VLt 3 WiRF5E 8 oR,0. 01% B 6 &l 4 3 W
B AL 3 ) R4 5N 27. 2% ~34. 2% Fil 12. 2% ~
22.0% ,0. 01% P4 ffy 6 AL F 4% i 2 W) AR T 4 3 WA

JE RO R, 4 B BT RE A SRR R a5 AL Fs i 2R A
A F B A B AR A 0 A R PR b K L
AR K R | A AR Al B 32 R g K
PR SR A B S, AR B IR R g K 5 1R
TR B ek AR R E 6 A Ak AR
B0 ARWRTE R, 2o BRAR AR I T A 10 2 B H
B ,0. 01% B 46 S 41 A% IR 4119 AL 38 in & 43
K 0.24 mm F1 0. 32 mm, 55 0. 01% Bl 35 /& % AR 7R
1A% AL i #E 2 t 19. 6% T+ 9 & 25. 0% . ARHF5E
Li 25020 R1 Wei 281 BF 53 b 3 018 B ) R 43,
WK 27.2% 32.9% I 34.2% ; {H AL 5 ] R 25 F W
F AR 12.2% 19, 6% F1 22. 0% , 7] fig 15 57 iR & 4F
i 25 5 A & CF 4RI 43 3 8.23.9.30 F19. 64 %)
RIVAFR 8 /N, A B AL 3% B K, a0 SRR 2 bRk B
PE AL BEhn L, FOE 1Y AL £ 6 206 5T AR AG . B,
FRATAE T AL 78 Ak 55 o DAl A% ok B B 4 i 19 97 4B
HEI A B A R R b 4 B o IR B FEAR B 5 A
ZEEMERIH T 45 R 20, AL A8 ki e SE Ak &
1 = B R DR 2, A B 06 T L aReIR R K T RO |
I 5 TR 1) A% Ak B 40 SE I IR L5 i R K, 0. 01% il
FE it 118 FR 9842 1) 75 20 4 0 WU R 2 2 5 A % IR
WK RSB, SAWITE S S — 5k, Li 20 il i 4k 4k Ja]
H53H1 & B, AL 28 fk 5t %t F SE A8 i 1) 52 W B K
7 72% ~ 81% , F Y £ 5 Ot 91 | SR AR JE S g, B
SE ) 4% Ak i R 43 2 bh MR il A fb A 5 LR 1, 2 43 52
£ IR D L R AR Y 1 R i X A 2 0. 019% i
FE ot AL $8 il 224K X 30 400 132 504 ) 2 1) i A

ARBEFEAALIEL T 0. 01% B 4 5 i IR v o o [
i H T X T A T 2 AT B A R AL [
1M H RS T HH 06 A IR S T L &R A 5 T LR
P VR B S IR 1 5 i, & 3030 400 00t T 3 2 ey W B
HER G 1R, IR AR A P HR R A 2P ARl 3 K
DX R, B 0 e P Al AU R 2 BT 4% o R B e
(I7 36 o TR SR B CRAVY 3 % 8006 o 47 22 B4 i
SRR A 0 T T AR R R BTG S O R e, AR
W 5% 1 Jm R 2 6 2 L AR U ARRE AL, HL 2 i 1]
B (I AR A ) — B () BB, HL LR W R
— 3, T IRATHG R B AL SUE 3 TR S K [R] Y
Wit 377 2 500 T A BIF 5 45 2R o

5 LTI AR A R R W AR I LR A
0. 01 % Bf T it 15 HR B 1 48 X6 B0 A R 56 ) L ik A
JE 67 R 5 TR BE RN I e 351 6 BH S 52 M, DA HIR 3 A= 2
SHO5 % 0. 01% BT A &% 4 1o TR, 0. 01% f]
FE it 32 3 o A 2 AR Al 96 ke s T 00 B 0 i e
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