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Abstract

e AIM. To systematically evaluate the efficacy of intense
pulsed light (IPL) combined with meibomian gland
expression (MGX) in the treatment of meibomian gland
dysfunction (MGD) -related dry eye disease (DED).

e METHODS:. Chinese and English databases such as
Chinese national knowledge infrastructure ( CNKI ),
Wanfang, VIP, CBM, ClinicalTrials, PubMed, Embase
and Web of Science were searched, and clinical
randomized controlled trials ( RCTs) using IPL combined
with MGX in the experimental group and MGX alone in
the control group from January 2017 to September 2022
were included. Six outcome indicators including clinical
efficacy, ocular surface disease index ( OSDI) score,
break-up time (BUT), corneal fluorescein staining( CFS)
score, tear meniscus height (TMH) and meibomian gland
yielding secretion score (MGYSS) were Meta analyzed by
Review Manager 5.3 and Stata 14 software.
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¢ RESULTS:.: A total of 15 RCTs were included, with 1345
patients with MGD-related dry eye. Meta-analysis results
showed that the treatment of MGD-related dry eye in the
experimental group improved better clinical -efficacy
(OR=4.95, 95%ClI. 2.76 ~8.90, Z=5.35, P<0.00001), BUT
(SMD=1.26, 95%Cl. 0.84~1.69, Z=5.78, P<0.00001), TMH
(SMD=0.37, 95%Cl; 0.15~0.59, Z=3.33, P=0.0009), and
reduced OSDI scores (SMD=-0.86, 95%CI. -1.44~-0.27,
Z=2.85, P=0.004) as well as MGYSS ( SMD=-2.43, 95%
Cl. -4.31~-0.54, z=2.52, P=0.01) than the control group.
However, there was no statistically significant difference
in CFS scores (SMD=-0.19, 95%CI; -0.46~0.07, Z=1.43,
P=0.15).

e CONCLUSION:; IPL combined with MGX in the
treatment of MGD related dry eye can increase the overall
effective rate and improve the symptoms and signs of
patients with MGD related dry eye better than MGX alone.
o KEYWORDS: intense pulsed light; meibomian gland
expression; meibomian gland dysfunction ( MGD); dry
eye disease; Meta-analysis
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FFiEse 2021 1327 156 32 1517 324 32 10.0% -0.74 [-1.25,-0.23] =%
B 2021 3325 1422 20 268 147 20 9.6% 0.44[-0.19,1.07] S & =
Fihi 2020 16.74 232 100 2163 221 100 10.4% -2.15[-2.50,-1.80] =N =
FHE 2020 2843 462 27 3168 534 27 9.9% -0.64 [-1.19,-0.09] s
ML 2019 1073 361 38 3012 1019 35 96% -2.55[-3.18,-1.93] T
skEid 2022 2663 11.74 37 4155 1328 38 10.0% -1.18 [-1.67,-0.68] —% =
HE 2019 14.02 11.87 38 16.22 1319 38 10.2% -017 [-0.62,0.28] A B
Chen 2020 1593 146 35 1583 1337 32 101% 0.01 [-0.47,0.49] e
Total (95% Cl) 402 397 100.0% -0.86 [-1.44, -0.27] ‘
Heterogeneity: Tau®= 0.83; Chi*= 130.13, df= 8 (P < 0.00001); F= 83% 3_4 2 5 2 7

Test for averall effect: Z= 2.85 (P = 0.004)

5 WEBEAITE OSDI A K Meta H TR,

Favours [experimental] Favours [control]

Favours [experimental] Favours [control]

ks SoF 2R Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight V. Random. 95% CI IV. Random, 95% CI
RS 2021 8.35 1.87 40 7.74 1.78 40 7.3% 0.33[-0.11,0.77] S T
BoF 2022 967 215 35 695 183 35 T71% 1.35[0.83,1.87]
FiEsE 2021 8.92 257 32 7.28 236 32 71% 0.66[0.15,1.16) S
= 2017 10 2.69 44 725 204 44 7.3% 1.14 [0.69, 1.59] /T
B 2021 44 084 20 395 075 20 6.8% 0.55[-0.08,1.19] e =
=P 2022 1562 285 69 11.82 1.46 69 7.4% 1.67 [1.28, 2.06) T
Fih 2020 10.05 242 100 715 196 100 7.6% 1.311.01,1.62] -
F#E 2020 973 277 27 829 281 27 7.0% 0.51 [-0.03, 1.09] =
RS 2019 1092 2.47 38 6.01 1899 35 6.9% 216[1.57,2.74] Cy T
skEi 2022 14.75 3.22 37 956 21 38 7.0% 1.891.35, 2.44]
HE 2019 834 188 38 775 179 38 73% 0.32[0.13,0.77) Sl =
JEéT3% 2020 1279 17 50 525 146 50 6.3% 4.72[3.95,5.50] 4
R 2022 1215 3.22 50 101 211 50 7.4% 0.75[0.34,1.15] T T
Yan 2021 53 23 60 36 19 60 75% 0.80[0.43,1.17] Lo
Total (95% CI) 640 638 100.0% 1.26 [0.84, 1.69] A
Heterogeneity: Tau®= 0.60; Chi*= 154.39, df= 13 (P < 0.00001); F= 82% =_4 2 7 z 1
Testfor overall effect. Z= 5.78 (P < 0.00001) Favours [experimental] Favours [control]
E6 MWMHABEIETE BUT K Meta &R,
g S Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
TR 2021 021 023 32 032 013 32 27.7% -0.58 [-1.08,-0.08] T
B 2021 118 103 20 115 1 20 18.1% 0.03 [-0.59, 0.65] =% =
JEeTa% 2020 1.04 081 50 1.98 066 50 0.0% -1.26 [-1.69,-0.83]
Yan 2021 09 15 60 1 15 B0 54.2% -0.07 [-0.42, 0.29] +
Total (95% ClI) 112 112 100.0% -0.19 [-0.46, 0.07] .
Heterogeneity: Chi*= 3.29, df= 2 (P = 0.19); F= 39% 5 5 : p 3
Testfor overall effect. Z=1.43 (P =0.15) Favours [experimental] Favours [control]
7 WHBEEESTIE CFSESH Meta HHFER,
ks g Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
rEs 2021 0.22 0.06 40 0.2 0.02 40 247% 0.44 [-0.00, 0.89] e
Bo)R 2022 031 011 35 026 009 35 21.4% 0.49[0.02, 0.97] T
e 2019 027 006 38 026 009 35 230% 0.13[-0.33,0.59] — e
23 2022 0.25 0.06 50 0.23 003 50 30.9% 0.42[0.02,0.81] T
Total (95% ClI) 163 160 100.0% 0.37 [0.15, 0.59] -
Heterogeneity: Chi* = 1.46, df= 3 (P = 0.69); F= 0% 55 2 ) 3 5

Test for overall effect: Z= 3.33 (P = 0.0009)

8 WHEEEYTIE TMH i Meta HHT4E R,

Favours [experimental] Favours [control]

LS A T G A R T A T4 EE S BT T, A A R A T

JE A3 IS HE O 1 TH B R i 5 )2 T B, 4 VH 45 A

R SERE AR LR T, AT 8 IR A RE IR R ARG B

B REIFFEIESE T MGX X MGD AH & TR 59 T 4 4 .
620

BEFFA A SR MOX R {UAT A 24503 MGD A
T HR AR B G M IR T RE , 8 AT AR CFS 340 42 %5 BUT,
M EE R TR AR Ve, 53 4 BRE ) WF 5 38 %o R 12
o FEML AR S EFAE IR BT 4y, B MGX AT
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i 2l SFE 2R Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Pras 2021 0.34 011 40 1.02 028 40 19.9% -3.17[-3.83,-2.50] S
EFig 2022 0.41 0.05 69 1.24 018 69 19.6% -6.25[-7.07,-5.43) =
skEHE 2022 612 483 37 10,67 4.04 38 201% -1.01 [-1.49,-0.53] St
JE4T 3 2020 086 032 50 1.98 066 50 201% -2.14 [-2.64,-1.65] e
Yan 2021 108 6.8 60 87 59 60 20.2% 0.33[-0.03, 0.69)
Total (95% CI) 256 257 100.0% -2.43[-4.31,-0.54] ’
Heterogeneity: Tau®= 4.56; Chi*= 260.88, df= 4 (P < 0.00001); F=98% ’_1 0 [»] é 10:
Test for overall effect: Z=2.52 (P = 0.01) Favours [experimental] Favours [control]
9 TWHEHARTE MGYSS B Meta BTER,
Fz2 OSDI S HBREST
S 1 5T P(%) SMD 95%CI P Z
Chen 2% 2021 93 -1.04 -1.20~-0.88 <0.00001 12.61
Zet2019 93 -1.03 -1.19~-0.87 <0.00001 12.42
5§ 34 2022 94 -0.91 -1.07~-0.74 <0.00001 11.03
s &1 2019 92 -0.83 -0.99~-0.67 <0.00001 10.30
I 412020 94 -0.96 -1.12~-0.80 <0.00001 11.77
FHiE12020 89 -0.64 -0.81~-0.47 <0.00001 7.41
B 421021 93 -1.02 -1.18~-0.86 <0.00001 12.65
VERZRE 12021 94 -0.95 -1.11~-0.79 <0.00001 11.62
B ] SR A1 2022 94 -0.90 -1.06~-0.74 <0.00001 10.97
Wi a2 32021 93 -1.03 -1.19~-0.86 <0.00001 12.32
#3 BUT MIBURIES T
S 1 TF5E (%) SMD 95%CI P VA
Yan £ 2021 92 1.17 1.04~1.29 <0.00001 17.64
REEpaER002 92 1.16 1.04~1.29 <0.00001 17.79
JA 2138412020 83 1.03 0.91~1.16 <0.00001 16.37
2121972019 92 1.19 1.06~1.32 <0.00001 18.36
ik B 2022 92 1.09 0.96~1.21 <0.00001 16.97
RS ®AE12019 92 1.08 0.95~1.20 <0.00001 16.91
T 412020 92 1.16 1.03~1.28 <0.00001 18.10
FF45 12020 92 1.09 0.96~1.22 <0.00001 16.03
ZA5H172022 92 1.07 0.94~1.20 <0.00001 16.23
Y FAE2 2021 92 1.15 1.02~1.27 <0.00001 18.06
FEREEE810017 92 1.12 1.00~1.25 <0.00001 17.36
VAR 12021 92 1.16 1.03~1.28 <0.00001 17.97
B ] SR A1 2022 92 1.11 0.99~1.24 <0.00001 17.35
M 20312021 91 1.19 1.06~1.32 <0.00001 18.36
F 4 CFSESHIEHRMES
S 1 TFsE (%) SMD 95%CI P VA
Yan %177 2021 83 -0.76 -1.04~-0.47 0.003 5.12
JA L1341 2020 39 -0.19 -0.46~0.07 0.19 1.43
B 422021 89 -0.56 -0.80~-0.32 0.0002 4.56
V2R % 12021 90 -0.46 -0.71~-0.21 <0.0001 3.57
x5 MGYSS HIBIRE ST
S 1 TF5E (%) SMD 95%CI P 7
Yan 251777 2021 98 -2.44 -2.72~-2.15 <0.00001 16.62
JA L1411 2020 99 -1.16 -1.41~-0.91 <0.00001 9.02
ik E 34 2022 99 -1.46 -1.71~-1.20 <0.00001 11.26
ZHH7 2022 97 -0.96 -1.20~-0.73 <0.00001 8.09
Mt 232021 99 -1.13 -1.37~-0.89 <0.00001 9.29
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& 6 Begg 71 Egger I 4R

Zi)RAENR Begg KB (Pr> 1z1{H)  Egger K% (P>1111i)
Il RS T 3L 0.221 0.097
0SDI 1145 0.858 0.187
BUT 0.274 0.920
CFS 14> 1.000 0.834
TMH 0.734 0.655
MGYSS 0.027 0.010

R MGD A SEME TR EE LA E ek, 1 IPL 32 T
MGD FHIEPE IR (367 b, ) 3 22 0 Ok 5 3 1
FH 2 20 208 16 A IR 2 A 1 T R S 3 AT %) 6 25 Jmy 3 &
PERTA PLR W AR S R B 46, 08 1 0k 2 TH AR
A, 53 0EE MGD AH S ME TR 8 35 A IR S50 RE R AR AE /Y
Hgt BUGIR I, %38 F IPL 64 MGX /£ MGD #H¢
PETHR B BIIRYT T 2, kAT T R I AR 50 % e
WE, A URHFSE FE gk IPL B4 MGX 3477 MGD A i
FHRFAT IR ZREAR B R G IEM, ISR N TPL BE & MGX
TRIT MGD AH I AR B Jon 4 1 79 S48 S8

AU Meta 43 H R 490 T 15 B SCHk, f0 %5 2 B 9303
fik , 352 G YT 4%, 0SDI $E43  BUT . CFS $£43 . TMH LA
J MGYSS 413X 6 45 Jmdabn i A T4 0 o R TATAu] 5 A
TRITHE LT L I PRYT 25 A S8R Y B P RARAE 3E H
RS BIRIT R, ARRIFSE s IR 6 4 AE B AT Rk
R R, OSDL&—FpEr X Filfi R TR 3 A ek 5
IR R AR RER N R r EME R, A XA A
FHR (G RIZ W 597 RO TN iz s R IR B —E S
WA, FEARRBFIE b, & B 56 20 R B AR R R A
OSDI ¥4, A 30 % fif 1z 8 3 1 A Sk, [EREEN
F& PRI IR T, OSDI 433X — 48 i I BE A7 A6 5 T IR ™ S 2
FEAVCHEC A 0, X 55 8 F 38T IREE R T 52 F2 FEAS R A
Koo BXANIE DL KA P BE SR IZ IR PRTE AR IR Meta 4347 17
FESEFRMER R R BUT S22 A% I TH 5 6 A 5 2 1 il kA
B, 10 TPL 5 MGX 4 575 M08 B AR 70 M D R, f2 1E g I
JZ I, TR TH SRR S VR . AR A 9 285 51 ok
F iS4 n fOH MR T RS . CFS W B2
A L O S N TRV o < e e L 2500 W T3
N DED g5 RE IR A I G R B A A A L R
SRR B AR G IO, HRE DR B B A L R e g e
i, CFS P, FEAR RIS, K IAE 3 CFS 14y
b S A Z M B 255, Xy
CFS WA N TR A G, BAR CFS J& TG IR & W
Feb ARAEXS HAP A ) 75 L RHEE AR A THE, 45 A 1V 43
B X Pl AT AR — B iR 22, SEEAR KBF 5T 25 3 p
TG LS, TMH & —Fh 52 e 10 3 43 0
KNHIETBIFEFR . 4FXF MGD A &M TR AT, HLE Y
FEJEIK R IR 2 A . iR ZE B D e R B
P/ TH B AR 2 AL 2R & . 84 TMH X —F8 45 1948
b, T DA T 5z e i B S ) AR OO, 1T B R A% R T O TR
WA SRR . AT 45 5K , 106 4 T o e iy 388 Jon
TMH, MGYSS #4302 &1 X MGD AH 56 1 T R 3 5% 28
AL — D BTN TR . MGD AHDCHE TR 1 & A
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