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AR A WA AR 7, H RNFL>80wm A B HE KL 7 FT0 B 1 i
LT RNFL<80um,

Z51% T2 8mo A RNFL JEEE 2 A 80pm 1] E A H1
T2E PR 3 A T 19 B A 0 S 32 (BN 11778 o 1 58
AR ) LHON F 35 e 010 7 BT 38 R A my ek
SESBIF : Leber ML A28 955 745 ; WL T BB T0UJ5 5 00 Do) I Ao 22 & 2
JZ 2R DNA 878 s 62 AH T2 i

DOI ;10.3980/j.issn.1672—-5123.2020.10.09

1708

Correlation between retinal nerve fiber
layer thickness and visual prognosis in
patients of Leber Hereditary optic
neuropathy with 11778 mutation

Liang Liao', Qi—-Ping Wei', Jian Zhou', Yan—Hong
Sun', Li Li', Yan-Ping Xiao', Tao-Tao Zhang’,
Yan-Ting Xia'

Foundation item: National Natural Science Foundation of China
(No.81973909)

"Department  of Ophthalmology,
University of Chinese Medicine, Beijing 100078, China; Beijing
University of Chinese Medicine, Beijing 100029, China
Correspondence to:Yan—Ting Xia. Department of Ophthalmology,

Dongfang Hospital, Beijing

Dongfang Hospital, Beijing University of Chinese Medicine, Beijing
100078, China. 13581631706@ 163.com
Received :2020-02-17 Accepted ; 2020-09-09

Abstract

e AIM: To study the correlation between retinal nerve
fiber layer ( RNFL) thickness changes and long - term
visual function in Leber hereditary optic neuropathy
(LHON) patients with 11778 mutations, and evaluate the
role of early RNFL thickness in predicting long-term visual
function.

e METHODS.: A retrospective analysis with 44 eyes from
23 LHON patients who were diagnosed with 11778 G >
A/ND4 mutations by mt-DNA sequencing were included.
The patients were divided into two groups based on
whether BCVA is above LogMAR 0.5 (equivalent to 0.3
decimal ,WHO Low Vision standard) or not at 30mo follow
up. Then, when the RNFL data of the two groups of
patients at each predetermined time point ( course of
disease) were obtained, the candidate cutoffs of RNFL
thickness were obtained by comparing the mean RNFL
thicknesses of the two groups. Based on the obtained
candidate cutoff values, the eyes with different RNFL
values were divided into two groups for statistical analysis
to determine whether the cutoff values can be used to
predict prognosis of BCVA and visual field. Finally, the
earliest cutoff value of RNFL thickness that can predict
both BCVA and visual field is the target value.

¢ RESULTS: According to the distribution of mean RNFL
values in the eyes of patients with different BCVA groups,
the candidate cut-off values of RNFL were determined as:
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130um after 2mo, 100u m after 4mo, 80u m after 8mo, and
65um after 12mo from onset. Further analysis revealed
that the RNFL value exceeds 80um of 8mo after onset can
be a better cutoff value to distinguishes the long -term
vision, and which can predict both MD and MS of visual
field with good distinction (all P<0.05). It was found that
the long-term BCVA of 100% of the eyes with RNFL values
less than 80um after 8 months from onset was lower than
LogMAR 0.5 (equivalent to 0.3 decimal); while for eyes
with RNFL thickness higher than 80um after 8mo from
onset, 31% of patients had vision greater than LogMAR
0.1 (equivalent to 0.8 decimal), and only 34% of patients
had long-term prognosis of low vision. In addition, the
BCVA, MD and MS of visual field of the eyes with RNFL
value exceeded 80um were significantly better than those
with eyes with RNFL less than 80um.

¢ CONCLUSION:; In this study, whether the RNFL value
exceeded 80um after 8mo from onset can be used as the
best predictive cut-off value for judging long-term BCVA
and visual field.

o KEYWORDS:. Leber hereditary optic neuropathy; visual
prognosis; retinal nerve fiber layer; mitochondrial DNA
mutations; optical coherence tomography

Citation; Liao L, Wei QP, Zhou J, et al. Correlation between
retinal nerve fiber layer thickness and visual prognosis in patients of
Leber hereditary optic neuropathy with 11778 mutation. Guoji Yanke
Zazhi(Int Eye Sci) 2020;20(10) :1708-1713

03l

Leber 5t 1% M 4L # 28 %% A8 ( Leber hereditary optic
neuropathy , LHON ) J&—Ff 5 UL A 2o R A& DNA 2845 BT S
MR Wl E T D EB N Z L, 288 E U 20T
R AL I Sl B, O T A 0,00 B XA ) R ™ 4
HL 11778 G>A/NDA S IR H UL I 98 AL Je Y 2 o 4
LHON 95 4] (1) 80% , HLiX 28 U i) 18 25 1 J AR 22 (A 7D
HERHITRE A RES |

AU 35 F0F o R L K R W] DL FUH] LHON A&
IR ALEIRE . R F OG22 AE 1812 433 (optical coherence
tomography , OCT) #ff 5T 1iE 32, LHON 7£ & 5 - 39 1L £ 76 1.
AR XA i 4441 225 2F 24 )2 ( retinal nerve fiber layer, RNFL) fif
K, SR 22 K P Y RNFL 3225, U HJETE 4mo N, FRZ
R, RAE M AE 4~ 12m0 WERE Tk, HBEE
RNFL #0720 LB vl BT A & 2% Bl JS 76 &0 5 29
1.5~2a, SR RNFL A2 AL IE FEAR /N ABAT) A /0 6 28 5 AL 2D
REnl ks . BRI R AT 4 & B, LHON %
SR II Y RNFL A3 5 B i e S s A
it —20 WY RNFL X0 7 FAI T 1 F 0 {8 S e A il
DN FHE , AR 1 8 2 A AT T RS 4 i, IR
ZERME T,
UBSE bR
1.1 X & AW 5T S 8] M e ) 6T BR OB Y, 3k R
2009-1-1/2018-12-31 T BEihJ7 MEEDT 30mo LI [
2 mtDNA K28 11778 G>A/ND4 {37 55,287 () LHON
B AR TR 30mo B (L) BT 1B AT A4

I M9 FE 30mo B Bl 15 B J1 HE F 0.3 (LogMAR 0. 5)
B IR, Xt BE 2 R o PR 30mo B BE DT ML K T 0.3
(LogMAR 0.5) fY AR, BEAS TR 1:1 JEDLECBETT
AR N=2p q(Za+ZB)*/(P1-P0)*, Hith p=
(P1+P0)/2,q=1-p, PO F1 P1 53 51| Jg XoF He 20 F13ak 46 2 1%
BEHEE W a=0.05,p=0.20,P0 KX AR K 8mo I
) RNFL JE B 80wm I ELH, P1 R i 56 419% F2 A 8mo
At RNFL JEJE # i 80pm Y Fb 5], AR 358 1l 301 0F 7 45 SR A
BB PO = 30%, P1 = 70%., K bk B 4E 18 A SPASS
15.0. 5 FAF RS A AN N1=NO =21 ]}, BAEAS
W42 I ATt B 2R AR R O B B R BE 5T
R St U T B B NS R
L1 TRNERE (1) IR ETIE 2 R
(2) % mtDNA K12 K 11778 G>A/ND4 i f5.5575 ; (3)
KIEIE CRTE)2 .4 .8.12 .18 .24 30mo 4 I 8] ST 5 2wk
N 5E AL 77 R0 ARG D RNFL JEE AR 5 (4) 4R 1%
PERARER
1.1 2 HEBRARAE (1) & JF LA A 0 J5E 5 A2 R0 AL b 22005
A P IEHR PN A AR S R 5 | T BE S R
(2) A A RE 52 A B A 2, sl B R T {5 R AU K T
15%; (3) OCT # U RNFL {E Y EHZ &K T 5/10 4% 5 (4)
FEETE FT IR B DR A B B S AR U I 1 Uk, BA S8 A 6
KA,
1.2k AT IEAL) (BCVA) SR Brbs il g 2
R ESE T 5 AT T 4 5L LogMAR R 7,
BB NI LogMAR ¥ 41 =5-5 20 5 B0l f1 . FLEF R
JH OCTOPUS 101 MLEF I A , #4471 12 B 18 35 40 0 A e
AR, MBESE N G2 2P KA AN 5 R EUEMK T 15%,
PIARLESSF- 1545 ( mean defect, MD) i 32245 Jaydabr , 4
HARREE S G2 R )7, Wk LVC BFAS A, UL EF -2
TR ( mean sensitivity, MS) i FE B 4% R $5 Fr, RNFL J&
FER A R OCT A A 58 B, A I LA 2% 4 0 B
1. 73mm #h 200umx200um P KA %) RNFL JEJE
Bt Br . R SPSS 20. 0 #4481 43 BT AH 5L
o THECSERER 0 o LA LSRR O, 3
ORI R BT A IEAS A, AT A IE 434 MR
VIR bR 22 (as) FR AL HLBCR FHA ST AR AR ¢ K256,
AN (1) o5 7 672 g ) %) L ) b 5 SR FH o R 0 1
ZETPAT s AANAF G TE 285434 WU FH v 52 280 () R D o ] B
(P, P.s) Fn A LR AE S8R 56 s 24 B[R] 05 342
290 i N f P 2L [R) L BECR T SUAR 37 B2 ((generalized
estimating equations, GEE) #7408, LA P<0.05 NZERE
SitFE X,
2R
21 MANBEEKRBFR AW RE AN G 7R 58 %
HAFGMAFNHEBR AR 17 835 23 191] 44 (R X554 10
19 MR, For 2z 2 5 4 B, 55 8 4 15 HR , 912 -3 4F #4513, 7+
6.0 % , W2 71 1. 2+0. 4( LogMAR) ; %} FRZH 13 5] 25 HR
HorpLe 3 4] 6 HR, 5310 1] 19 HR , #142F- 9 4E 1 14.2+5.2
& WIS 1.7+0.5( LogMAR) . 99 41 58 % 1k S 4 R L
TIPSR ISt e, 22 S ¥ G2 3 L (X = 0.053, P=
0.817;:=0.281,P=0.780) ,(H¥ LM 1 [LE, 2 R A 5
P X (1=3.041,P=0.004) ,
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1 FWABREEMIHAIESR RNFL EELLR (XS, pm)
2157 AR %4 2mo 4mo 8mo 12mo 18mo 24mo 30mo
I 19 130.4+11.6 108.8+12.3 90.2+9.7 75.4+11. 8 68.0+12. 1 65.6+12. 6 64.0+12.9
papilcE| 25 126.5+12.7 93.8+11.7 74.6x11. 1 60.8+7.3 54.6x4.7 54.2+5.0 52.9+5.5
t 0.993 3.848 4.913 4.907 4.340 3.673 3.479
P 0.326 <0. 001 <0.001 <0. 001 <0. 001 0. 001 0. 002

T AREAH R 30mo AV SIIET 0. 3(LogMAR 0. 5) A HRHR ; X BE2H 6 7% 30mo I FETI LI ME T 0. 3( LogMAR 0. 5) fiHIR

x2 FWAHABERKRZRALER

20 7] e B/ KR iR 30mo B BCVA T 30mo Bf MD WL 30mo B MS
H _ _
(IR) (X£s, %) (X%, LogMAR) [M(P,s,Ps) ,dB] [M(P,s,Ps) ,dB]
5.25(2.75,14.0) 14.9(9.05,21.05)
RNFL>130pm 4 17 12/5 12.4%5. 1 0.6+0. 6
(n=12) (n=5)
12.0(0.4,13.6) 13.6(5.525,23.2)
RNFL<130pm 41 27 22/5 14.9+5.6 0.9+0.5
(n=15) (n=12)
X/1/Z 0. 705 1.494 1. 654 0.314 0. 105
P 0.401 0. 143 0. 106 0.751 0.916
*3 WABEERIRMER
-~ _— B/t G-I JiifE 30mo [ BCVA 2 30mo i MD Jii 2 30mo i MS
H _ _
) (R) (xxs8,%) (x£S,LogMAR) [M( Py ,Ps5),dB] [M( Py ,Ps5) ,dB]
5.25(2.625,14.0) 12.0(8.3,22.4)
RNFL>100wm 2 23 19/4 15.0+5.3 0.6+0.7
(n=16) (n=7)
12.1(0.2,13.6) 15.05(8.575,21.175)
RNFL<100pnm #H 21 15/6 12.9+5.6 1.0+0. 4
(n=11) (n=10)
X/t/7 0.781 1.271 2.139 0.074 0. 195
P 0.377 0.211 0.039 0.942 0. 845

2.2 WAREEMITFE A BNFL BE S4B HE AR
[ ] 6 RNFL B {04 T 5 B 38 o A 00 1 1) O 2 93T
SRR B 22 5 A Gt 5 8 L (Foyy = 36.37, Py <
0.001) ,$&/RP4L[H] RNFL HAAE 25, HWA R HE A K
95§ 4mo A RNFL JBBE 30 I 25 25 5% (P<0.05) ; I N LE
WERIEA I 455 P=0. 002, B4l A L BRI B, LA £ 00
T2 EE RN UE  F = 120. 224, Py <0. 001, F oo =
1.901, Py = 0. 107,27 Greenhouse—Geisser I IEJ5
[ — JC 7 22 40 B 45 B, Fy,, = 406.231, Py, < 0. 001,
Foienn = 2 395, Py = 0- 090, 4 7R P 21 P4 45 4~ B 5
RNFL JEBEAAAE 25 55, 0 LS 30 9 41 S8 % RNFL JE B2l 3
RN, B R S A RIAEESS BEAER- (R 1) .
2.3 RNFL EEX AN e TN ME B4l & &
B 17 B [ 5 RNFL JEE B S50 1) r (BB R SHEL (R T 48
AR 5 58 0) , MK EE 2 .4 .8 . 12mo Af RNFL J& AL
{84354 130,100 .80 . 65um , IASHF 5T H AU S 441 RNFL
JEE b B A ) R 1) T P L R 1 DAJS P B0 I R
WA/, AR R B FE 18mo & LS 19 RNFL J5 B {8
T,
2.3.1 %% 2mo B RNFL EEX M Thge g Fim 4%
2 2mo B RNFL JE B ¥ 5% 40 2 RNFL> 130pum 41 il
RNFL<130pm 4, #FE 30mo i}, W20 H % BCVA W&}
MD I MS {5 JCHA .22 57 () P>0. 05, 2) , R WAFHGFE 2mo
A RNFL fH & 75 > 130pm AN BE A 2 A0 FTALEY
2. 3.2 {5 4mo Bt RNFL EEXI M Ih e 9T M2 4f
1710

& 4mo B RNFL J& B2 44 & % 43 & RNFL > 100pum 20 F1
RNFL< 100pm 2H, J% 2 30mo i}, RNFL>100pwm 2H & %
BCVA B] @4 T RNFL < 100wm 2H , {H % 2H & % W8 MD
1 MS (HICH B R (1 P>0.05,% 3) , XK 4mo I}
RNFL {E 275 >100wm 7] 4] 25 1 U 38 B 00 77, {8 i AN fig Tl
S AL

2. 3.3 f%%2 8mo A RNFL EEX M Ih R TN M 455
& 8mo BF RNFL JE BE4 F 35 434 RNFL>80pm 2 F1 RNFL
<80um 4. JKHFE 30mo A, RNFL>80wm 415 % BCVA i
$F MD 1 MS {8 ¥4 B £ T RNFL < 80pnm 4 ( P<0.05,
F4) , ZHHFE 8mo A RNFL i 2 75 >80wm 1] 47 25 Tl
T R ET

2.3. 4 f"%E 12mo A RNFL EE XM Ih e BT R IE
it 8mo Hf RNFL JE B K £ 2 73 7 RNFL>65um 41 Al
RNFL< 65pm £, 5 2 30mo Bf, RNFL > 65um £ # %
BCVA FIALEF MS {63 B & A8 T RNFL < 65um 41 ( P<
0.05,35), {H 2 [ ¥ 5 MD {5 JC i & 2% % (P>0.05,
#25) , FUH 12mo I RNFL {H 2 75 >65wm 7] %) 45 Fi i
I R ET

2.4 RNFL EEMMZAAINGENRERE HiEF2-~
5,90 4mo B RNFL J& B {E J2& 75 > 100pum 7] /E Sy 95 i 38
H BCVA B AUE (P=0.039) ,{HJ%FE 8mo I RNFL JE Bl
S5 >80wm XTI BCVA (1 70 55 44 ( P<0. 001) , H X izt
HIALE MD F1 MS {8 ¥4 R4 B % (P<0.05) , W e
12mo By RNFL J& & (B J& 75 > 65um 8 %} 2 ) BCVA 4L BF
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x4 WMEBEERKERLELER

- . B/ KA JiifE 30mo I BCVA  ff& 30mo i MD P FE 30mo Ff MS
ZHH _ _
(HE) (xis,ﬁ) (x=%S,LogMAR) I:M(P259P75)’dB] [M(P257P75)’dB]
3.2(1.4,12.7) 22.05(11.175,25.125)
RNFL>80mwm 21 29 23/6 14.1£5.9 0.6+0.6
(n=21) (n=8)
13.5(12.85,16.95) 11.8(3.55,15.05)
RNFL<80uwm 21 15 11/4 13.7+£4.9 1.2+0.3
(n=6) (n=9)
X /17 0.201 0. 246 4. 118 2.421 2.213
P 0. 654 0. 807 <0. 001 0.015 0.027
x5 MABRHFRKEHALLE
- P AR e 30mo Fif BCVA i 30mo it MD 2 30mo i MS
ZH H _ _
) (HR) (xxs8,%) (x£Ss,LogMAR) [M( Py ,Pr5),dB] [M( Py ,Ps5) ,dB]
2.8(1.35,13.05) 24.0(21.875,26.5)
RNFL>65pm 41 20 15/5 14.3+6. 1 0.4+0.4
(n=16) (n=4)
13.1(8.5,14.2) 11.8(6.15,15.25)
RNFL<65um £ 24 19/5 13.7+£5.1 1.1£0.5
(n=11) (n=13)
X /17 0. 108 0.321 5.198 1. 801 2.717
P 0.743 0.750 <0. 001 0.072 0. 007
*k6 MABREFEXRMEIHEES BCVA LR (XS, LogMAR)
24 3] R % 2mo 4mo 8mo 12mo 18mo 24mo 30mo
RNFL>80mm 21 29 1.3+0.5 1.2+0.5 1.1+0.5 1.1+0.5 0.9+0.6 0.7+0.6 0.6+0.6
RNFL<80uwm 21 15 1.6+0.5 1.8+0.9 1.5+0.7 1.5+0.8 1.4+0.8 1.2+0.3 1.2+0.3
t 1.583 2. 069 2.009 2.170 2. 466 3.339 4.118
P 0. 121 0. 053 0.051 0. 036 0.018 0. 002 <0. 001
R7 WHEEERE 30mo if BCVA 7% MR (%)
215 HR %% <LogMAR 0.1 LogMAR 0.2~0.5 LogMAR 0.6~1.0 =LogMAR 1.1
RNFL>80um 24 29 9(31) 10(34) 4(14) 6(21)
RNFL<80uwm 241 15 0 0 4(27) 11(73)

MD Fil MS {EARL AT 4F 19 X 43, {H X6 5 30 3000 1 5, s 7
8mo Lt 12mo Y RNFL 45 5 B & 0 B A 3 SACF 5% e %
JpiF% 8mo i RNFL JE FE (B2 75 > 80wm 15 H] Wiz A HL )
FLET A B AR TN P, AR PSR 8mo B RNFL JEEEH
HBE 43N RNFL>80wm 41 Fll RNFL<80wm 41, Fi 4] & Pk
A BFIAT % 22 5 35 T GE 124 38 L (X = 0. 201, Py =
0.654 ;1,4 =0.246,P,, =0.807,% 4) ,

2. 4.1 &£ RNFL REXZHA AWM E T
FRHR A [R] B 1IN E] 5 BCVA B4 7 B 2 8 42 I 1 7 22
OINT AR R 21 B) 25 S A eI B L (F = 8. 068,
Py =0.007) 4278 B4l [H] BCVA {77625 5%, HF 48
F H & 12mo # RNFL>80wm ZH AR BCVA 4 8 #40 T
RNFL<80um 41 ( P<0.05) ; FiZl N LI ERTE A B0 45 51 P<
0. 001, B ANl /L BRI AR 15, A 2200 7 25 40 B &5 S o
Frp = 10191, Py <0.001, Fopoy = 2- 734, Pipens =
0. 027 ,72% Greenhouse—Geisser 144 1E J5 B9 —JC 7 240 #fr
GER Fu = 26,252, Py < 0.001, Fypn = 1.829,
P ey = 0. 147 SR P YA BF 48 BCVA F77E 25 57 1E
B PH ALY BCVA {E Y3208 e | LIS 8] 5 4 00 A7 e 58
HAEH (LI 2045 1 P=0.027) (£ 6), AN, WK

F2 30mo A, RNFL < 80pm 41, 100% H R BCVA 1 F
LogMAR 0. 5Bl WHO 25 FAIR R T br i) | 359 IR T,
Horp 739% 2R BCVA fIKT LogMAR 1. 1 (A4 F/NECRE T
0.08); 1M RNFL > 80um 41 77, 31% & HE BCVA 1 F
LogMAR 0. 1 (AH24F /N7 0.8) , AL 34% iR AR
11,21% H R BCVA {X T LogMAR 1. 1 (124 T /NECHE H
0.08), L7 7,
2. 4. 2 &£ RNFL FE X}z # 1 2F MD {8 &9 Tl 4y (&
PLZH 50 ( RNFL>80wm £ &% RNFL <80um 4 ) . iR 4 5
(27 AKF) FEE MEATE (2.4.8.12,18 .24 30mo
7 AIKF) MDA (AR ) #7451 189 17, 4T
GEE 73#r, 25 R W, WAL L EF MD {H 4 W] 22 % °H G2 it
2 U (Wald X* =10.392, P=0.001), % 8] ) RNFL>
80wm YE N FHE 19 4 51 % MD {E A i 5% 0, H RNFL>
80wm ZALEF MD EHH4E T RNFL<80pm 41, W3 8,
2. 4. 3 x££ RNFL R{E 3Tz M EF MS & & Tl ¢ &
PIZH %] ( RNFL>80wm 2H &2 RNFL < 80pm #1) | s HE 4% 5
(317 A EE A (2 .4.8,12,18 .24 30 H 3k
7AK) MS (E (FAS &) g7 4 803 119 17, 647 GEE
AW GRS MS (HA M S A S E X
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x8 MABREZMIINE=IE MD ELILE

[M<P25 5P75) ,dB]

5 1R %4 2mo 4mo 8mo 12mo 18mo 24mo 30mo
11.3 10.9 9.5 10.3 8.2 5.5 3.2
RNFL>80wm 21 21
(8.5,17.05) (7.45,14.65) (5.55,17.9) (6.3,13.55) (3.85,15.15) (2.1,12.4) (1.4,12.7)
12.95 16. 05 17. 15 15.1 14. 65 14. 15 13.5

RNFL<80um 41

(11.55,17.775) (13.975,17.25) (14.975,20.2) (14.075,18.075) (12.6,18.575) (12.9,15.975) (12.85,16.95)

®9 MABREEMIAELIE MS EHELE

[M(PZS 7P75) ’dB]

2H 5 IR %% 2mo 4mo 8mo 12mo 18mo 24mo 30mo
16. 55 16. 5 15.4 17.1 22.55 22.8 22.05
RNFL>80pmm £
(12.9,20.2) (12.45,21.15) (7.875,20.925) (10.025,22.275) (11.175,25.1) (11.675,25.925) (11.175,25.125)
10.6 7.3 7.8 9.2 10. 1 12.2 11.8
RNFL<80um 4 9
(6.15,15.7) (3.05,18.75) (3.15,17.9) (6.4,16.3) (4.9,14.45) (5.3,13.5) (3.55,15.05)

(WaldX*=13. 127, P<0.001) ,2 8 ) RNFL>80um fE Jy
FHAER LMY MS A 3520, H RNFL>80wm 41 #L
B MS {H 45 T RNFL<80wm 41, 3% 9,
3itit

WEA: LHON HJ3697 7 il A IR, E %) 2015-06,
R = “AHILAE ( EMA) L T 3 2R i (i 1, Santhera ]
250 H)) . Klopstock %517 F 5% WL 2% 85 ] LHON %
24wk ZE SRR RIT TG AR EGi i R A f
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