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Abstract

e AIM. To observe the efficacy of w-3 polyunsaturated
fatty acids in patients with age - related macular
degeneration (ARMD) after receiving a poor response to
the combination of ranibizumab and photodynamic
therapy (PDT).

¢ METHODS: Ninety -two cases (122 eyes) of patients
with age - related macular degeneration in our hospital
from February 2015 to January 2017 were selected as the
subjects. All patients were given intravitreal ranibizumab
injection combined with photodynamic therapy, according
to the received light sensitive dose were randomly divided
into half dose group (45 eyes of 60 cases) and full dose
group (47 eyes of 62 cases) , half dose group received half
dose verteporfin (3mg/m?), the full dose group received
full dose verteporfin ( 6mg/m?). The patients were
followed up for 1Tmo, 3mo after treatment. After 3mo
treatment, 41 eyes of 30 patients paitents who got
choroidal neovascularization ( CNV ) leakage again or
leakage increased were randomly divided into control
group of 14 cases (20 eyes), experimental group of 16
cases (21 eyes). All patients were treated with
ranibizumab combined with half dose verteporfin
(3mg/m?®), photodynamic therapy. The experimental
group were added with w-3 polyunsaturated fatty acids
soft capsule (twice per day, 1 tablets per time, period of
6mo). All patients were followed up at 1, 3 and 6mo after
treatment. best corrected visual acuity (BCVA), central

macular retinal thick ( CRT), intraocular pressure, total
effective rate of CNV, the average number of injections of
ranibizumab and adverse reactions were observed during
the follwed up.

¢ RESULTS: The BCVA, CRT, intraocular pressure before
and after 1,3mo treatment and the total efficiency of CNV
of half dose group were no statistical differences with the
full dose group (P> 0. 05). The number of times
ranibizumab injection of half dose group (1.1£0.8, 1.6+
1.2) were lower than that in the full dose group (1.6+1.1,
2.5£1.7) at 1 and 3mo after treatment, the differences
were statistically significant ( P<0. 05). The BCVA and
CNV in experimental group was higher, CRT and
ranibizumab injection times were lower than that in the
control group at 1, 3 and 6mo after treatment, the
differences were statistically significant ( P<0. 05). No
serious adverse reactions related treatment were occurred
in all patients.

* CONCLUSION: It is safe and effective to treat patients
with age - related macular degeneration by ranibizumab
combined with half dose photodynamic therapy. The
combination of w - 3 polyunsaturated fatty acids can
improve the therapeutic effect.
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B #9058 47 0% A G 1 ¥ BE 48 P (age - related macular
degeneration, ARMD ) H & 7 # 5% WER YISO s 1R
ST AL G I 0-3 Z AR AE D7 R 157 4%

Frik I 2015-02/2017 -01 763K B 4% 52 1697 10 A 8 4
kB BEAS M f 02 ) 122 HR T A B E A TIRNE
PRSI S06 8 BT AR 52 G UG A (] 43
gL (45 B 60 BR 42 32 2 7 i 4E B 1A 25 3mg/m’)
A4 B4 (47 ] 62 MR 4532 2R B 465 T 2F 6mg/m”) |
RITIEHEDT 1 3mo, JEYT 3mo Jo K H BRIk 45 8T A 14
%1 ( choroidal neovascularization, CNV ) 5% % I Il 5 %) 30
] 41 B AR 4% BE LA T 36 19 Jr 143 X R A 14 441] 20
IR IR 16 41 21 HR, JIr A7 o Y Ak S 45 52 T BR BBk
BB IIRYT AR SR R i 3mg/m? e 4 R
T =3 AT AT 2R 7 R B0 RE 4 (2 IR/ d, 1 R/ IR IT
2 6mo) IRIT A TS 1.3 6mo, BV 2 P AT
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F AL IEAL T (best corrected visual acuity, BCVA) A
Ak 75 B A0 A0 R B JES B ( central macular retinal thickness,
CRT) HR & \CNV &1 &0 F1E BR S0 S F- X 08, O
Gt RO KA

G55 P50 B AR 450 i 2 AR T T MR YT R 1 3mo 1Y
BCVA CRT IR FEFIIAYT )5 3mo (1) CNV BA R HEL, 2
FRILGEIATE X (P>0.05) , {AY7E 1.3mo 25 24
R IR TR E (1. 120. 8 (1. 621. 2 ) Ik T4 7 f 4
VERCB(1. 621, 1 2.551.7 ) , 2 5 AT S 124 5 X
(P<0.05), JAJTIE 1.3 .6mo, iR I 2H ) BCVA Hl CNV £
AR T BRZE, CRT AR BR B 5T 5 B IR T X
WA 22 B HAT G408 L (P<0.05) , BT A (B E IR
R GIRIT A KB E N RN

S518 in IR BR PR HUIC G 2F ) i 4RI 25O Ll ik T AR
FACHE PR M B 22 F R G -3 Z A AR
R ] 4 = iR I AR

KB RWERAYTHERINIY 68 15 0-3 2R
TR s AR I RH S B B AR
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S| A a3, WEPHB A BT R 0-3 £
FAE iR X ARMD A9¥7 350547, E PRI Rl 2% & 201818 (8) :
1447-1450
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A M G PR HE BE S PE (age - related macular
degeneration, ARMD ) 344 Z4F BB & —Fh i Z2 R
FECWLF R T 45 2 UL B BB BRSO  , H A i R
RO I (T N =R 3 o b A SN 8 N DA e 2
BINE A TR EL O A i ) |, ok i+ 2 i
HEINE, ARMD Zr 245 8 515 AL, Hirpg A
FBERAY | M T R R R DI IR Dk 2% R 2
A8, HETC A KT & B 2Rk b B 0238 1o BH T 1mn 45
N 2 A=K A F (vascular endothelial growth factor, VEGF) [
FIK, Ak AR HE AN B A BT AR I LR A AL HE ol 3
ARMD & # M B 50, I AR Sk, ok 3 1 97 &
( photodynamic therapy,PDT) i FZ £ & BI/ER/N, H
AT Z2 UM i R JE e 2 K R BT 0 T
ARMD 9IR97 , $9BUS T 84 py7 30 BT esh
ST OGHG AR & G R Ei es— ML, HANE A K
HFIT % W AL N 35 ARMD i B & A R R O R %
-8 , =3 gxf@*ﬂﬂﬁ‘ﬂﬁ@ﬁ(polyunsaturated fatty acids,
PUFAs ) X S AR 380 & A A5 — 58 WA i/ F Y AR 8 Xt
FeZ B TPk A B IR B P TIR & RAE R ARMD 835
H 0-3 Z ARG 15 BRIG T, UM Wl 2 19 97 3L, B4l
mr,

1 XMEFTTIE

1.1 x4%  PEHL2015-02/2017-01 76 BE 4% 2097 1Y
92 5] 122 MR AR ¥4 AH G PR 2 BE AR PR B AR R BF o0t 4 i1
P42 52 S HUBG B 43 Ry 250 i 20 (45 11 60 HR 42252
E SN iR =32 PAS 3mg/m2 YRR B (47 175 62 IR Bz
DR EAERIA IS 6mg/m®) , R 5 25 36 IR, &
20 {51 24 HR ,4F % 60 ~ 80 (V-3 70.2+9.6) % JiifE 10 ~
58 (44 26. 1+10.2) mo, ¥ 77 Hif £ & 1Y fe %87 IE L
(best corrected visual acuity, BCVA)36. 8+6.2 FH-% 1A
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7 H AR BB O [ A0 ) S JEE E (central macular retinal
thickness, CRT) }y 369. 1 £66. 1pm, 42| & 4H . 5 24
33 R, % 23 #1129 HR , 45 60 ~ 82 (14 70.8+9.3) %,
FFE 11 ~ 66 (-1 28.4+11.6) mo, 15 J7 Bif BCVA X
38. 1+6.9 FHEEL, IGYT AT CRT 2 370. 2462, 4pm, P4
BH MBI IR PR 8R, 27 G4 L ( P>0.05)
B AN B Y2 8 MG R BB AW B A B 5 2
HZE RS,

111 SANERAE AR A DG v B AR M R 12 W o
S AR R AR SRR Ay 25 2 S Wiks . (1) i
FHE 2 1L 96 1 5% (fundus fluorescein angiography ,
FFA) /5|35 £¢ 1L 15 52 (indocyanine green angiography ,
ICGA) | IR RS HE AH A6 A, £8 38 359 17 8 Tk 4% 10 37 2E il 45
( choroidal neovascularization, CNV ) ¥ Jf; (2) CRT =
250pwm; (3) B YOG IR .

1.1, 2 HEBRFRAE (1) ™ EIFE D ReZ Wl E & IF HAb
JUEE A B (2) WEURSOHFLET A 2 5 (3) MRS AR Il
AR IR R 9 RE TR TG HR | R A R T AR e s A
(4) & I W0 0 5 sl 2 ARG FE A g s 25 (5) IR R 3t 5,
=22mmHg# ; (6) XHYT 259 ZOCHG S i .

1.2 ik

1.2, 15387 A% A BT H HIAIT , BEs Ik 0 4t
TR BAPUIRYT PoAS 4L BRI R F R ZSR AT IS F AR =
FWRHTEE T, AT T F R R R v kS I, K
PRI S, FH 306 B 7238 R 7 FA IR R 3. Smm F40L,
ERE BT AR, A 107, R R
AR FEeB T ok & AL K B 18] B 4wk EE42
PEESR NS — K, PDT iRy Pl R R E 4 T 4
THZY 3mg/m® x R L 10 AL, A B H S T HFIAF
6mg/m’ xRREFL, PDT FIEHLIAIT S 5:600mW/ cm’
WEREE 50)/em? G HRAERE 83s HAUFFIN [H] , Y HE B A% M 1E0R
I HARREA B K Imm, 3975 EEE 48h, EEH
Id KRB L, U 2 20 XA ™ B KRN, 1E 2
Bl U5 B ) R A 97 J5 1 3mo, ZEIRYT 3mo J K4 30 41 41 R
L CNV 508 e N 1) 288 R A BENLE 7 R 0 T 1550
X FELE A B0 4, X HR2H 14 1) 20 HR , Horp 5 8 5] 12 AR,
76 118 IR, HY 61 ~80( T34 69.4£9.0) % ifE 10 ~ 64
(F27.2+10.9) mo; iR B 4H 16 ] 21 AR, HA 5 o 4 14
MR, 2c 7 67 IR, 4FE#4 62 ~ 79 (SF-19 70.5+9. 1) % Ji %
11 ~65(F4427.0+10.1) mo, 41— Il PR %R L %5,
ERIGIF X (P>0.05) , i &S 4ks: 45T PDT
IR T TR BAHT I BAYT |, e 1A 255 B 4% 3me/m’ x 14
RmEA WG B E M FA T o-3 NMEF LTS
[V R % e 3% DHA250 3697, R .2 R/d, 1 BL/ak B 1
FLFA 250mg DHA (- BN KEHR ) Al 100mg EPA ( —
TIRIEIR ), ELE 2 6mo,

1.2. 2 MBIEMR S4B EREUIR Y BCVA CRT IR
J (intraocular pressure , IOP) RGN 25 5 G i1 EE 4] B EAT
Y B R TR BR AT O P OB R R B ) DL B R
JYIE R CNV B T5 0L, CNV B IEHIFRE. (1) Blwis
1k GHE M AT B TR SR O (2) Bl b B A
ME B IR FR I D >1/2, (3) FF2e 8 in 3 AR S B IR
RIS AN R 1725 (4) B TR 52 04598 e 04 T FH 4L
RITHTYE N, BIRE 1L+ B R BT AR, M
R E Prbr I R AT AR AR A ke, s B U
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F1 EFEEAMEFIERBTIREBTIEREER xXxS
- BCVA (FH:%0) CRT( pum) AR (mmHg)
Hon SR ; R R >
VWITHT  897)E Imo 16¥7)R 3mo  JAITET  16YF)R lmo  JAYT)E 3mo  RYTET  VAYTIE lmo  JAYTJE 3mo
EFIEL 36.826.2  42.2+6.9  46.5£7.1 369.1£66.1 348.2+55.1 298.2+48.9 13.6+4.2 14.1+4.9  14.2+4.6
SRR 38.1+6.9  41.8+6.8  46.2+£7.9 370.2+62.4 351.2+56.1 301.4£50.9 13.4+4.3 14.2+4.4  14.6x4.5
t 1.09 0.32 0.22 0.09 0.30 0.35 0.26 0.12 0.49
p 0.28 0.75 0.83 0.92 0.77 0.75 0. 80 0.91 0. 63
F2 REAFMMEAERTIEZIIERILER xES
415 BCVA (FHH50) CRT(pm) HR F& (mmHg)
= JAITHT RITJR lmo JAYT)R 3mo JRYTIR 6mo  IRITHT  JAYTJE Imo  JAYTJE 3mo  JRYTJE 6mo RITHT  IBYT)E 1mo JRITJE 3mo ARYTJE 6mo
R4 40.3+6.2  46.1+7.2 48.5+8. 1 52.8+9.3 372.4%67.3 320.4£50.1 280.4x45.9 240.2+43.9 13.8x4.3 14.0+4.5 14.3+4.6 14.2+4. 1
XTHRZH 40.1+6.1  41.1+6.1 43.1+7.4 47.2+8.0 365.2+61.4 355.1+55.9 308.2+50.2 279.2+48.2 13.9+4.4 14.2+4.6 14.5+4. 4 14.4+4.2
t 0.10 2.38 2.23 2.06 0.36 2.10 4.98 2.71 0.07 0.14 0.14 0.15
P 0.92 0.02 0.03 0.04 0.72 0.04 0.03 0.01 0.94 0. 89 0.89 0. 88

T 6 B k2R 25T PDT FIBCH (AR BREPPTESHAST , A S B 1% 3mg/m? x R TR i B 201 . 70 IRAIR TP 250l 43 T -3

AL LA ZBUNR 17 R 4N 2 DHA250 3697

R O B 1SR D' 2 R 1 W 2 9 1 4S04 8 B v M1
Do) 55 T, 4915 s i o s MK R B 1)
AT, R e mIF I E . CNV B % R FH R 2%
T ZE M A IATR A . CNV 1 BUCR FH 26 WA T 0
S Ik 4% MEHT A LA A T AR

Geits A ARSI R SPSS21. 0 iE AT AR B,
THEFERER A B hn fE 22 338, R W Bl R R
D 5000 1 7 2550 BT, W AL IR]— ] s B3R b ST R AR
¢ KIS 2H N IR TT BT S BOHE R HL A R FH LSD -t K6 5,
CNV BIsiATT B A BOR R B R 3=m, 4l 8] ik
XK L P<0.05 HESFAGITFEX,
2R
2.1 ¥FEHMEFEHEH TG BVCA 1 CRT &
AREZME  PiZH4 ] b4k, BCVA CRT 2 R L4124 X
(F=0.57.0.01,% P>0.05), PH4141 N L%, BCVA FlI
CRT 2R ¥ HA G 22 L (P<0.05) 367 )5 1.3mo P
I BCVA BRYT ATHE &, CRT BRI ATREK (P<
0.05) , Wi L4 W75 iZH BCVA Fil CRT JAYT)5 1 3mo 22
SEAG R L (P<0.05) , WidH a] M s, IR &
R LG FE L (F=0.14.1.31,% P>0.05), L.
*£1,
22 ¥FEBEMEFIEHEEN CNV SRBERMBHE
MEHERRE 697 3mo J&, 2L 4L CNV BIRIGYY
SRR 16 1 19 BR (31.7% ), 5% R4 A S0% 14
%123 R (37. 1% ) tbig , 22 R G4 E L (x* =0.40, P>
0.05), JAITIEHE 1 3mo J& , 57 1 41 75 Bk BP0V 241
W R 1,120, 8 1. 6+1.2 ¥R, 47 2H 75 Bk 40 °F
ISR o 1.6£1.1 2.51.7 Ik, WA 4
B, Z5 BARITFE L (F=29.88,29.838, P<
0.05) , 4 - IAYT I 3mo 15 BRBASL - 44 1 5 vk B
= TIRITE Tmo, 25 HA S48 L (P<0.05) ;iR97 1,
3mo, 1 i 41 75 PR BT R BN T 20 4, A1) 25 R
HAG 3 X (1=2.86 3.37,3 P<0.01) ,
2. 3N IEAFIME AL EHIBITHI/E BVCA.CRT R EE
£ WiZH BCVA F CRT N B AL, 2R A St
SCCF yon s iy = 1226612, 31, F o iy = 33- 07 8. 00;

1 P<0.05) , 3BI7IEHE 1.3 6mo, iRERA AU BCVA K
FXTHRLL, CRT MR T X HRLL, dlfa) 22 R H Gt 242 L (P<
0.05) JAITIE S 1.3 6mo, BiZH 4 1Y BCVA (A AT
HiH $2 5, CRT B FEAK (P <0.05) , W5 7 HE 4% 5 7 9 4
BCVA Il CRT {67545 1.3 .6mo AS[mIB ] 55 P 22 5 H AT
Gl L (P<0.05) s AR JE4L1R) ZH N i, 22 578
TGt L (F=0.13.0.07,3 P>0.05) , W% 2,

2. 4FRAMIKICAEEFMN CNV EREBER HI7 6mo
JE, i B4l CNV BIRIRIT B A E N 14 f] 18 R
(85.7% ) , i TXF BB A RCK 9 Bl 11 HR(55.0% ) , %
SEGHFE X (¥ =4.67,P<0.05), JAIF)E 1.3 .6mo
Ja I R R B SR B 5 1.2£0.9 1.5+
1.2.2.0x1.6 I, XF A AH B 2R B0 F- 29 1 5 8053
1.9+1.2 2.4+1.6 3.2+2.0 Yk, PIZI4L N 410a] i, 22
SHAGHFE L (F=5.42 12.62,%] P<0.05) , M40 &
FARIT T 3 .6mo M R EAYTT- 4 1 SR B = TIRIT IS
Imo, ZS A G L (P<0.05) , Fi4HIAIF 5 1.3 .6mo
AN TRI R ) 5 PR B R BT P 4 T S R B G g, 22 R L
A2 L (P<0.05) ; iXKAIAYT 1.3.6mo J5 FERH
POREM T X A, ZREAZRITEE L (1=2.12,
2.04.2.13,# P=0.04) ,

2.5 ARRE A B RN SR AHIA R I,
3ifig

ARMD B R —Fh A4 AT A P, 2w
E NN CEME M, 5 A ARMD (%) 22208 H
TR PR AE 2 R 0 0 I A B A, AR
HIJ& CNV AR ST B R A0 P9 FEE T 2 it A, PRI e ]
CNV [T W67 AT ARMD (#) 568E FIr /e

CNV B &SR AR 2, 55 £ W] VEGF 1E CNV & E
KR E] T OCHEE A, L BRI VEGF 1 & R BB A5 7 2L
Hi3AY7 ARMD . ERERAPIE HET 2 N AT ARMD 34
7 0 —FhHt VEGF 259, et A & il VEGF F13Z {440 B
YER W AR R A, B A 205k B i iR Y v
SHEEREABIAIT ARMD REHE U B y7 3% %, PDT
YER—Fh ARMD BJ3697 7k, W E TR IR IR LR 46 1 A, O
UG — 2 MR s R L EAARAE P ML 2 38 2o [ AR ik 45
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I 200 1A 11403 25 P A L 1% ok 4% B i A T O 4k
T bR A B AR D P B K R R BB A
6B J197 IR YT T R Bl TR R B BIR T I R A
{BXFF PDT S HOAAFAE S, D g HF 2 G i3, 1
AR AERRIF (3mg/m® ) IRYT ARMD %445 4%, H R fif
RIS (6mg/m®) BEIFRL LA, R LT
SR SL(P>0.05) X RIAMF G 45 RARF . B A5
A BB YR K LT W I R AE A 5 & AR HE R Y
PDT AJ LSS ANA0 W €6 28 | J 2845, N EE CNV (1T A%
SN A RIME T a3 nT et R AR AT 2 B A ) A R
SRR BB A S TR L R R RN T
BERIRGTU AR B B, DA TR0 i 4 A 5B ARMD
WA AL,

{EARBAF 5> ARMD B34 78 &0 T ER B HLIRIT IR, 8K
AR X WA 7T & BUAHAT , 1T B J R 235543 ARMD
BEFETZUCHEERAYIE PDT AT, (Bl THEERAST
Je PDT fvas & 5t , H I 2 AR P9 51 S ffEF PDT HA 14
FE R KA R RS PR G R B UK TR R BT R & PDT
RIT IR BFE TR RAT N EE, TR, RIS
WF9E % LA BE ARMD P05 & 4= & SR il ) 7
BIPEF T w-3PUFAs 1 A —Ff g 5 45 R0 ) 4801k 1
BRI 25, BRI IR LTz N TR R AL &
A RE YN PR IR BUS T — 2 I R R
NN BFIE & I 0-3PUFAs B BERH 1 ARMD (195 48
S BN BRA, RAF H R T O IRIA TT S TR Y
B BRI R, T REJR R w-3PUFAs BERSA L
REAR B 1A PR AR RE 2 17, 38 AR () 1 FIR A S ) 200 i 1R 5 7
i, TG I 2 A8 B IR . AR A IR g 4 A8 3 R
S AN R] Bt 18] 557,45 U s 4 38 e B AH B BH &, FLYRYT 6mo
Jo B SCR I B T B, HIBYT R 1.3 .6mo AU EER L
PO B R BUIE T XM (P<0.05), A fig 5 I o &
w-3PUFAsHERS A SUAR ARMD 58 3K P (19 48 i S, W
IR A P 1 8 M 43 —F Q3% 4 48 (reactive oxygen species,
ROS) , 4kl CNV #7725 O = TR TR, 1M
HAbW /> B E R ALK, CEAFEMmRk
W o -3PUFAs R HEIF IR A R LAY AR K
TS K TR AR AT 4 i — 3, SRS T e e

SRR 25 R 0 R 2 ) e 4R B A R R e i R
THSFRENS U8 /> ARMD FR 3 5 Bk 5Bt 09 78 5 W8, i
w-3PUFAsIIFRCHE A, (0 i T REAS S ad /0N, Bl 7 B () 4%
B A o — 250 KR AR i A K i T e B) aE— 25 SRR AR
0[S nEsE O
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