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POAG 11y 86 il i & 1E Jy POAG 4, [a] i W AR 4 0% (03] A I3 4 418 H50RH DS T5C 1) 86 7] B 44 4 i A O 1 Py s A
HAE X A, R Goldmann & 2 R 31 I & AR /& 5 R . Humphrey #1155 23 H7 {3000 &2 W0 55 7 34 Bt 45
(MD) . SRAE# 3235 0 JE e Wk i, (8 7 42 8 3l 26 Ak 4 A 430K I IR [ e L S H ol = R s A R
(HDL) k% BERE & & (LDL) 1 C fe i 4k H 3k K o FI 4 B 3l i v 43 B 4SO 00 10 200 6 | e 1 Kz 240
EEL 20 i L SPLA A O 3R GR KT o TR E 2 AL 25 S Ge i A R UM AR AR VE R B AR &, R I 2 Logistic [8 15 43 #7
POAG I fERIH 2 o SR ] Pearson £ 14 AH ¢ 3 7 A2 4% fa Bz I R 5 POAG B IR IR & K MD 2 [8] i 4 3¢
P, £58  POAG 41 HDL /K FH (1.59+0. 42) mmol/L, B BAK T %F B ZH Ay (1. 76+0. 50) mmol/L, 2% F 4 4 it
2B Y (1=2.435, P =0.016), POAG 41 LDL /K F 3 (3.34 = 0.66) mmol/L, B & & T I B 4 1
(3.08+0.71) mmol/L, 254 Giit2¢ 2% X (1=2.520,P=0.013) . POAG 4 EH 40 He K F K (6.91+1.60) x10° /L, B
BE TR (6. 1121.29) x10° /L, Z R H G 2% X (1=3.619,P<0.001), £ Logistic [1] 94y #7 &5
R ANE I LDL K EFHES (P=0.039, 0R=2.354,95% CI:1.105~5.303) Fl (4 40 g /K T+ &5 (P = 0. 044,
OR=1.310,95% CI:1.007~1.703) % POAG K JE M E H 2, Pearson MG/ HF &I, POAG [ 4 E Ifl LDL
T A M KT 22 5 IR He 52 o A iR B IE AR G (r=10. 610, P<0.001;r=0. 358, P=0.001) ; LDL 7K F- 5 MD & 1 4%
SR AR (r=-0.496,P<0.001) , [ 40 }i /K F 5 MD 255 M AHK (r=-0.235,P=0.030), &it SMHIM
LDL F1 40 B 7K 7 Ft 8 & POAG BRI MR R, JF 5 POAG A IR B2 EAHC, 5 MD 2 fiAH %,
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[ Abstract] Objective To investigate the association between serum lipid levels and inflammatory indicators
in patients with primary open angle glaucoma (POAG). Methods A case-control study was conducted. A total of
86 POAG subjects were collected as a POAG group at Joint Shantou International Eye Center of Shantou University
and the Chinese University of Hong Kong from January 2016 to March 2022. Meanwhile, 86 with age-related cataract
only , matched at age,sex and body mass index were collected as a control group. The intraocular pressure (10P) and
the mean defect of visual field ( MD) were measured by Goldmann tonometer and Humphrey field analyzer,
respectively. Human peripheral blood samples collected from subjects for serum lipid levels, including total
cholesterol, total triglycerides, high density lipoprotein ( HDL) , and low density lipoprotein ( LDL) , were analyzed

using an automated hematology analyzer and inflammatory markers including C-reactive protein, white blood cells
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(WBC) , neutrophils , lymphocytes , monocytes , were analyzed using an automated biochemical analyzer. Indicators with
statistically significant differences between the two groups were selected as independent variables, and multiple logistic
regression analysis was used to determine the risk factors for POAG. Correlations between risk factors and ocular
parameters (IOP and MD) were assessed using Pearson correlation analysis. This study adhered to the Declaration of
Helsinki. The study protocol was approved by the Ethics Committee of Joint Shantou International Eye Center of
Shantou University and the Chinese University of Hong Kong ( No. EC20210313[2]-P03). Written informed consent
was obtained from each patient before any medical examination. ~Results The HDL was ( 1.59+0.42) mmol/L in
the POAG group, which was significantly lower than ( 1.76 +0.50) mmol/L in the control group (¢ = 2.435,
P=0.016). The LDL was (3.34+0.66) mmol/L in the POAG group, which was significantly higher than (3.08+
0.71) mmol/L in the control group (¢=2.520,P=0.013).The WBC was (6.91£1.60)x10’/L in the POAG group,
which was significantly higher than (6.11%1.29) x10°/L in the control group (¢=3.619, P<0.001). Multiple
logistic regression analysis showed that high serum LDL level (P=0.039,0R=2.354,95% CI:1.105-5.303) and
high WBC level (P=0.044,0R=1.310,95% CI;1.007-1.703) were risk factors for POAG. Pearson correlation
analysis showed that the serum LDL and WBC levels of POAG patients were moderately positively associated with IOP
(r=0.610,P<0.001;r=0.358,P=0.001). LDL level was moderately negatively associated with MD (r=-0.496,
P<0.001). WBC level was weakly negatively associated with MD (r=-0.235,P=0.030).
elevated peripheral blood LDL and WBC levels are risk factors for POAG onset. The elevated LDL and WBC levels are

Conclusions The

positively correlated with 0P and negatively correlated with MD in POAG patients.
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AERA 43~ 87 &, 44 (64.29+8.61) & ; F-14 BMI K
(22.60+2.83) kg/m*, Xt B 41 5 43 ] 43 [}, 4 43
i 43 R ; 4E 9% 46 ~88 %, V-4 (66.50+7.57) % 5 F- 3
BMI 2y (22.44£2.89) kg/m”, 2 N2 i) 1 51 #4) Bl HE L 4F
WA BMI B 45 25 57 3 R 4831 2% 3 (X7 = 1,147,
P=0.284;1=1.788,P=0.076;:=0.379,P=0.706) .
POAG ZH HE £ 2/ (23.71 +2.36) mmHg (1 mmHg =
0.133 kPa) , /& F Xt B4 19 (15.97+3. 18) mmHg, 22 5%
G X (1=18.150,P<0.001) , POAG 41 ¥t ¥F
S B3R ( mean defect of visual field, MD) 5 (—19. 54+
5.63)dB, gy F X B AL 52 35 Sk AR I A OC o 1 9 R
A, WA TR ORI OF T AL BT R A A5 R WO T s
POAG B H W ABRHE: (1) 4F I >40 %5 (2) fF &
POAG 12 Wibr i, R B 25 IR (24 h AR PR e {8 20
21 mmHg) , AR JE 77 76 75 O IR 45 AE 1 450455 (40 485 70 4 I
JR i 26 21 2 2 T 25 B0 AR ) L/ SR BT L B9 O R M 45
B3, B TFIC 5 (3) B 45 W A 56k (1 P B 4, TG AT
HAARFB g . Xt B AL 9 A bR (1) 418 >40 25
(2) B 2 45 % RH G M 1 P e, T AT i R At FIR 5 958 0
(3)IREALT 21 mmHg, HEBRPRIE: (1) AR T AL
H5(2) B RGBS, W i e B PR L e O
= i o N R N = W A e i
(3)POAG A A 51 IR T i JoAth R . A B 90
TECH /R FREE ), AR RBE&IKKY - Filsh X
RFE A Sk [ B R R o0 18 B 23 5 2 o AL o [ L
X5 (EC20210313(2)-P03) |, i G2k & H B & &
I R A .

1.2 J5ik

1.2.1 AR AR B F fRE S AR AT 2 A
JE 12 b, Al ECAE JE A DA g K O (4 TC TG,
HDL LDL) Fl R i 48 b5 (4455 CRP | [ 20l | op 4 b 40
FEL O A BAZ AN ) o T I AR R R R Y A
Wk K2« s o SCREE IR GID k B BRI AR o0 G 56
B 17, CRP,TC.TG HDL LDL ¥5 %5t 4= B 8 £ 1k
SHTAL (7180, H A H 728 w)) E AT A0 5 11 40 ff L rp
L O N O 7 0 o g o2 e o = ) 1 IR i '
(CELL-DYN Ruby , 3¢ [ HE K5 22 /] ) AT Rz I o A6 4
A BRI H HEAT 5 N ST A, B 5K T AR il B 2 I
PRAG I ol ) AR A8 e DA A6 36 o o B AT 1E AT 2 R E )
JRVE .

1.2.2 MR MD & izl & 8 h R —45%
FE0H IR E A #H TR IR A . (1) Goldmann J
R 3 (AT900, %+ Haag-Streit 23 w] ) 8 AR & .
32K HRAT 2R AR S A T 2L BUAT WO T, N AR T

N RIEE , A B ARG 5 T A e R A R At
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T 2500 s 3K A 2 £ e, 7 S AR PN AT LA 2 A B
g B PR, PR 5 B AT B TR R E , R 55 B A AL
BB AR PRI R E , R 2 A2 ER N A S AR
U, IR Y 2% S 10, B IR s, R IR E
SR 3 W EAE, A 2 U (B AH 22 4 N
0.5 mmHg, (2) Humphrey #f 8 73> #r{X (HFA Tl -i, f&
FE#Ew) A w] ) Ml MD 57 1E 52 K IR 28 de AR ), A
AR Ve 52 K T AR R R A6 AE BT 5 0 A
6 s Ve P G IRASE X, W A2 A6 AR v A 617 J7 b e T A
[Fi) B 4% D' i BT 300 BB WL 11 B0 ) 5 SR, 3 T 4 4
TSR L2 2R 3 <20% A B 1R AR B R < 15%
Fifi POAG 2l /0 k4T 3 YCOLBF R I, 76 2% JE A0
B AY 2 S ROR IS IR 3 R4 R 217 70 #r o
1.3 S5k

K SPSS 26. 0 e it 2 b kAT g it o fr o iHEK
GRS AR R R X K B 5 Fisher K556 Ho 4% 2 4
HAHE bR 25 5o I3 B4 Shaphiro-Wilk £ 55 2 75
FEAIER T . 6 ES i H PR L x2s 3R
7,2 AN 2H 1] 22 5 B AR RIS REAS ¢ A 565 R IR S
A BT BERER A M (Q,, Q) R, 2 4L 22 57 1
BOR ] Mann-Whitney U 6560, 8 4 0] 22 5% A7 G2 1] o
B MIE bR E N B &, &2 B2 W POAG (=1,
A =0) 1Ry FAZ &, K IE AR I8 1 1] BMIT Je &b i ifi
M8 bR 5, >R H 2 Logistic [lIH 73 #rifi i POAG 1Y f
A2 o R ] Pearson AH 3G 70 #7 i 2 45 fa b [ R 5
POAG BHRHR & K MD Z [a] iy AH & ¥, P<0.05 2
SAGIHEE X,

2 #R

2.1 2 A2 T4 AR A IR BT K 7 A AE 48 A b A
POAG 2 4} 1 HDL 7K S IK F X B8 4, LDL /K %
ET R B, =R YA G E L (= 2.435,
P=0.016;:=2.520,P=0.013) , POAG 41 4M& I (140
MK S R B4, 25 A Gt L (1= 3,619,
P<0.001), 2 41 TC TG ,CRP , H ¥ i 40 Jifg . 3k B 41
FiL B A LK P A, 22 R RS B ()
P>0.05)(#£ 1),
2.2 POAG 41 [H Z 4047
VLR R b 22 S A 48 it 27 2 LYy HDL LDL 1 [
MK VRSN B AR R AT 2 8 Logistic [1H 434, 45
% LDLK S JF 5 %5 R POAG Y o] fEPE J& R T i
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Table 1 Comparison of serum lipids levels and inflammatory indicators between POAG and control groups

TC* TG* HDL* LDL® CRP" S A £ 2% a1 R N 1 A Y 7 1 O
20 51 FEA G (xts, (x+s, (xts, (xts, [(M(Q,,Q3), (xs, (xxs, (xxs, (x+s,
mmol/L) mmol/L) mmol/L) mmol/L) mg/dL] 10°/L) 10°/L) 10°/L) 10°/L)

X B 4 86  5.1920.82 1.65+0.91 1.76+0.50 3.08+0.71 0.93(0.51,1.89) 6.11x1.29 3.91x1.69 2.04%0.66 0.540.23

POAG 4] 86  5.29+0.73 1.86+1.16 1.59£0.42 3.3420.66 1.43(0.44,3.19) 6.91x1.60 4.21x1.36 2.10x0.52  0.5420.18
/Z Al 0. 821 1.345 2.435 2.520 -1.045 3.619 1.314 0.541 0. 146
Pl 0.413 0.181 0.016 0.013 0. 160 <0.001 0.191 0.590 0. 884

T (a2 AEA ¢ K258 5 b Mann-Whitney U 55
MR H s CRP: C MR H

Note: (a:Independent samples i-test;b: Mann-Whitney U test)
density lipoprotein ; LDL: low density lipoprotein ; CRP ; C-reactive protein

fg 2.354 f% (P=0.039,0R =2.354,95% CI.1.105 ~
5.303) , FIAH MK Tt 5 3 B POAG (1 W] B 1 2 oK T
B H 1,310 4% (P =0.044, OR = 1.310, 95% CI.
1.007~1.703) (£ 2).,

% 2 POAG #0EHEH £ & Logistic [ )35 7
Table 2 Multiple logistic regression analysis of POAG

e I B  SE{i P OR{i 95% CI{i

HDL( mmol/L) -0.443 0.460 0.336 0.642 0.261-1.581
LDL( mmol/L) 0.856 0.414 0. 039 2.354 1.105-5.303
Héﬂ]H@(xlOo/L) 0.270 0.134 0. 044 1.310 1.007-1.703

T POAG : JFUR HE TF 1 B O MR s DL 5 %5 1 6 2 19 LD A1 % 1 i
TR SEARUERR s OR : LUAA HL 5 CL: B AF X i)
Note: POAG : primary open angle glaucoma; HDL: high density lipoprotein

LDL: low density lipoprotein; SE: standard error; OR: odds ratio; CI:

confidence interval

2.3 POAG %
LIPS

Pearson 2814 #H 5E 43 47 45 5 8. 7%, POAG 4 LDL
I 20 LK P 2 5 IR A v S5 i BE TR AH DG (r=0. 610,
P<0.001;r=0.358,P=0.001), LDL /K5 MD &
SER ARG (r=-0.496,P<0.001) ; [ 40 il 7K - 5
MD 55 5 M3 (r=-0.235,P=0.030) (& 1),

321 LDL Al 40 i /K 7 5 IR & MDY

3 g

POAG J2&— Bl LA A 22 47 40 728 1 O e A 1) 32 22
B R, HARFAE 2 A0 25 39 T AR SRS 0 L BB e 2
1T POAG i 22 1 J 00 B e 353 167 F o0 T 0L A ST, A
TIANZZ R, 215 2 Jo 22 v 40, HE BN ) 3ty v
WS G5, B, & B POAG W 7E B9 fa I PR 28 % T
By 42 HAT E 2 S

LA S R O LA B9 A T R O
HEAMANK ™ Nickenig % BF 5 K I, I it 4

POAG: JFURVETF A1 B 75 Y6 IR s TC . SIS B% TG - S H b =i ; HDL . 5 %5 B2 IR 25 1 s LDL IR %% )

POAG :primary open angle glaucoma;TC :total cholesterol; TG :total triglycerides; HDL: high

35 = 35
530}
jus)
g
Eost
=
=20}
15 . . 15
1 2 3 4 5 4 6 8 10
S & 1L LDL 7K - (mmol/L) @ AME I 20K (10°71) @
0 0
_-10f
=
é 20 F
=
_30 -
-40 . . . -40
1 2 3 4 5 4 6 8 10
AhJE I TDL 7K (mmol/L.) @ AN L 20K (10°71) @
1 POAG Zi{# LDL Al SRE . MD (X HERHAE

A SN I LDL K P 5 IR R L rp 2
B b J il 248 A K P 5 IR R &2
C:4MA 1 LDL K5 MD
D A1 . 9 40 KT 5
LDL: ik % EI§ & F1; MD

( Pearson Z8 1A G20 HF ,n=86)
o B IE A (r=0.610,P<0.001)
H ARG B TE A 56 (r=0. 358, P<0.001)

S rp SRR R A7 A 96 (r=—0. 496, P<0.001)
MD & 55 f A 5 (r=-0.235,P<0.001)
B SE B 1 mmHg=0. 133 kPa
Figure 1  Scatter plot showing the correlation of LDL and white
blood cells with intraocular pressure and MD in POAG patients
A ; Peripheral blood LDL
level was moderately positively correlated with intraocular pressure
(r=0.610,P<0.001)
moderately positively correlated with intraocular pressure (r = 0.358,
P<0.001)
correlated with MD (r=-0.496,P<0.001)
blood cells level was weakly negatively correlated with MD (r=-0.235,
P<0.001)
0. 133 kPa

(Pearson linear correlation analysis, n = 86)
B : Peripheral blood white blood cells level was

C: Peripheral blood LDL level was moderately negatively
D : Peripheral blood white

LDL:low density lipoprotein; MD : mean defect 1 mmHg=

A5 1 19 AP L i S 7 AT 42 4 /N 2 ) LA B 1 )7

22 S T A LA PN B2 A L, AT S B IR S Jﬂ:% 7@
WSS R, MR 7K 7 T i il RE 2 S BOIR 8 148 K AR 5B
Fr AR A, 5 B0 Pk A 50, DT T i 75 5 IR Y
K, Shao % PR g & B, R S Pk I R RS5O R
1A i HDL Al LDL 7K - B 2 5 7 4 B (A A &, LD



B SIS IR B L Ak 2023 4FE 9 HES 41 4555 9 ] Chin ] Exp Ophthalmol , September 2023, Vol. 41, No. 9 . 883 -

F ¥ 5 MD ZRAFAE R PEARSE o B vk 4B ST 3 g
80 i POAG & F1 80 fil fa ¢ 14 K & W 58 & BUL,
POAG B # SN I TG /K- &g 2 & T X4 4], HDL g
LR T B4, Modrzejewska %5 * 3 iof % 9 > 56 43
POAG B3 1 54 {9 4F I AH 56 1 1 P8 s 1R R 98 4 &
B, POAG 41 % 4P A I LDL %5 X} B4 & 2% 7t &, Ah
Jal i HDL 0k B4 b 3 BEAR . A AF 58 POAG 4 i
SR I HDL 7K SF- B 88 A1 % R 2 (B A 1 4 G
A BE ) i LDL 7K SF-B g & 7 X B4, 5 DL B
FAERA XA RE S FHOGIR A DL KR B2 1 i
FEABERA %

AR A SE & 5 %) BEZH AR EE , POAG (35 A1 A
I P 407K S B 8 T 5 2 5 Logistic [543 A7 25 3 &
AR A0 TR I 140 B K T T R POAG 1 fE B B %
Pearson #1540 B 45 S B~ , 41 K7 5 R & 5 1E A1
K, 5 MD A, Li & BES R B, SR & Pk P £
TR 6 I 2 41 J) i F 20 A e e 200 i v fe B A A
4IH M F 5 MD B AH G . 1328 40 45 i 0 48 {3
B RRE IV AT BE S 5 75 6 IR B9 & . WF 946 i, 0k
AR /IN B & 0 1] & 26 1 2 — A B3 AR A AR 2 I v b
F1 40 55 P R 0 B S A% | SR A A R 5, 1 A0
Ay e 40 i S 5 P 2 0 i O 4 L A 1
LA U A A1 9% 240 M DXL (Cn b 98 R BB TR - T T 20
A Z-18) KT e 48 T RGCs N R BE A 245, A
i 7 ) RGCs #4455

L5 b Tk AW 5T & BLAL JE o LDL 7K S F1 4% 0 45
PR E AT KT TR ¥ S POAG KA, Hi T4
T 9 2 B O B 9T LR AR B3N, Kok i W b AT 2
O RBEARRIF I BE— B IE . B2, LG 5% A&
iE W AE POAG & AE v ke B B4 T, B ok DB J5 X a8
H G AE S I J7 T F 4 POAG 7 18 & s LB, 8 4 °
POAG $RALH B9IRI7 I ik o
FIaEgE A 41 R AR R 3 nh %
EERBMAEDR DL S GRS R R RS 4
7/ B S0 0 PR FHE S 5 A R B R 5 9
B S RO 5 X S U P A 0 B A
e P M B
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