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Abstract

¢ AIM: To study the changes of the red blood cell volume
distribution width ( RDW ) level and the correlation
between them in patients with primary angle - closure
glaucoma (PACG).

e METHODS: Retrospective case - control study was
conducted. A total of 306 PACG patients in Eye & ENT
Hospital of Fudan University from February 2019 to
October 2020 were selected as the case group and 126
healthy patients who received physical examination at the
hospital during the same period were selected as the
control group. The PACG patients were divided into three
subgroups according to the mean defect of visual field
(MD) : mild (MD<6dB), moderate (6<MD<12dB), and
severe ( MD > 12dB). The detailed eye and physical
examinations information of the two groups were
collected from the medical data platform of Eye &ENT
Hospital of Fudan University. The blood sample
parameters were detected by automated hematology and
biochemistry analyzers. Independent sample t-test, Chi-
square test, one-way ANOVA test, Pearson correlation
analyses and multiple linear regression analyses were
performed in this research.
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¢ RESULTS: There was no significant difference between
the PACG group and the control group in age, gender,
body mass index and blood pressure ( P>0.05). Based on
the laboratory results, the mean RDW level was
significantly higher (t=2.132, P=0.034) in the PACG group
(12.64%+0.96% ) than that in the control group (12.45%+
0.49%). Moreover, the mean RDW level and the mean
hemoglobin (HG) level was significantly lower ( P<0.05)
in the mild PACG subgroup than that in the moderate and
severe PACG subgroups. The Pearson correlation analyses
showed a positive correlation between the MD and the
RDW level (r=0.141, P=0.013), a significantly positive
correlation between the IOP and the RDW level (r=0.148,
P=0.002) , and a negative correlation between the MS and
the RDW level( r=-0.154, P=0.007) in patients with PACG.
After adjusting for the confounding factors, multiple linear
regression analyses showed a positive association
between between the MD and the RDW level in patients
with PACG (p=1.405, P=0.018, 95% CI/=0.240-2.570).

¢ CONCLUSION: The RDW level of PACG patients is higer
than normal. The RDW level may help to predict the PACG
patients’ conditions for better treatments.

e KEYWORDS: primary angle - closure glaucoma;
erythrocyte; red blood cell volume distribution width;
mean deviation; correlation
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JEHR 43 Sk VA AR BRI A TG 25 K T A AR B O IR
(primary angle—closure glaucoma, PACG) B E SUH A o
P15 2 & M w12 P R K (intraocular pressure, 10P) T,
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s (e B AF B IHRE AR &%) 5 (5) ML R SR
(6) ABEIMAARF 57 312 8 AE R & 45, X AL A bR
HE (1) K IE 8 ABE; (2) HEBR T 6 AR A LA IR B9 5
(3) IOP < 21mmHg, & F A & b (vertical cup disk ratio,
VCDR) <0.5; (4) IF . B IHBEIEH 5 (5) HEBR 4 B R G HHR
LR R G, AW LT Ae P2 0 St v, 1R
(MR FEFREF YR,
1.2 Fik
1.21 ERRERKE  KRWFE L ERE, IE PACG B
AR EB 65 PR G2 HE B A A A T ke, RS AG # WE R 45 TOP
VCDR, * 9/ i JE B ( central corneal thickness, CCT) , Rif
IR & (anterior chamber depth, ACD), HR K (axial
length, AL) ,F-YJHLEF B4 (MD) | 9058 BURE (MS) o 1K
& KA TR R AR I M B MR T IS ATk
JE B D RE R 6 R0 s 1R S8 o %ok
1.2.2 MM 23 BRI, EDTA HUEEE R4 1 2mL,
K4 B S 020 0 20 B 4SO 21 20 i S 8 R A T ARG 21 40 it
ZHFE RDW 21 40183147 (red blood cell count, RBC) |
M ZT 25 H & & (hemoglobin, HG) -4 41 L& FH ( mean
corpuscular volume, MCV') | 40 i 31 %% ( white blood cell
count, WBC) ; {2 % & % 5 4 Il 4mL, 3000 ¥%/43 x 10min
BB AR BNINE , R 4 B Sh A I DI REFE bR ¥
N 55 B (alanine transaminase, ALT) FlJJLHT ( creatinine,
Cr) FEATRGIN | A5 2R 8 3494 ) DA 20 a7 A s 2
Gt BUE B S F A Excel 2016 8 F, 2R H
SPSS 23.0 BT RUIE AL B, % 25 7F R FH Y B e bR vfE
FEFTR WL ] 43 28708 1 P 50 R FH DU A 38 X2 A 56, 1 4L 1)
LA BRI ST REAS ¢ A3 = 4 A) v S e LR
KRR 225007, i — 2 P 6 HL AR LSD -1 46
5o N Pearson #4341 A1 22 (R 28 £k 1 [l IS AR Y 4347
RDW 7KF-5 PACG RSB &M, P<0.05 M2
HAEG2EE L,
2H#R
2.1 PACG AS5XHRA—MABAMBILE AHFRILHA
PACG % 306 1, Horh 3B 108 4], £z 198 4], - ¥ 4F #%
63.15+10.43 % ; X} HR4H 126 i, Horp 55 41 6], 4 85 B3], 3F
BIFHE 61.54+11.35 %, U4 [A]4F % R PR ) 22 R G 12
B (P>0.05) , 144 ] {4 5 2 48 250 W PR 9 s I R %
I S 25 S G L (P>0.05) , L& 1,
2.2 PACG A5 RAMNMERESHLLE PACG 415t
Ji It RDW /K- F X Rl K-, 2R A G232 X (1=
2.132,P=0.034) , M4 I HG \WBC  ALT ,Cr 7KF-
2R HGITEE L (P>0.05) , L% 2,
23REMPERERE PACG 2E—MEARMLE
5 MD K/, F PACG & 4 AR (MD <6dB) | 11
(6<MD<12dB) . # Jif (MD>12dB) PACG 3 M4, =
2H B AR LU 22 R A G L (P<0.05) , 5 F PACG
A B F R T PACG 41RIE B PACG 4, 2R H S
T3 L (P<0.05) , 1 PACG 2H FI & PACG 4 ] 4F
2 FTG i E L (P>0.05) , =408 PE 9 k5w
R R B DR RN R I R R, 2 R RS E L (P>
0.05), L3k 3,
CARENREREE=ZHPACG EEMENSHH
Eb® =48] RDW il HG & WBC /K- i 2 54 41t
A L (P<0.05) B J¥ PACG 41 RDW /K g F K T rp
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#1 PACG AS5XMREA—MALBLE

pon - FE 5 AR B BERAE  BIECR/  BRE (X, Wi s

- (B2, pl)  (xxs, %) (xS kg/m®) /) &, 1) mmHg) (X%s, mmHg)
PACG 41 306 108/198 63.15£10.43  22.54%3.14 25/281 85/221 22.56+£11.89 124.13x16. 81
xif R4l 126 41/85 61.54£11.35  22.86+3.04 10/116 32/94 12.98+3.10  128.35£14.07
X 0.300 1.419 0.961 0.007 0.256 8.920 2.827
P 0.584 0.157 0.337 0.936 0.613 <0.001 0.061

T X BRAH . (AR R 5 AR

%2 PACG A5MBAMMERESHILE xEs
ax:| B%L RDW (%) HG(g/L) WBC(x10°/L) ALT(U/L) Cr( pmol/L)
PACG 41 306 12.64+0.96 134.52+12.98 6.16+1.59 19.81£11.55 65.80+11.55
Xif HE 20 126 12.45+0.49 132.83+12.76 5.97+1.54 20.16+12.37 64.15+12.61
¢ 2.132 1.233 1.153 0.276 1.288
P 0.034 0.218 0.250 0.782 0.199

T X BRAH . (AR TR 5 AR

R3 BRENMDEREE PACG BE—MARMNILE

PRSI BRI B LR
il ks PEI (B4, S (XS N )

ol ) OFREES D) ety R/EB) R/

IR FF PACG 4 67 26/41 59.40+10.72 22.99+3.51 6/61 17/50
HE PACG 41 66 16/50 64.58+6.88 23.27+2.86 3/63 20/46
#JF PACG 4 173 66/107 64.05+11.13 22.15+3.02 16/157 48/125
F/X° 4510 5.764 0.013 1.479 0.403
P 0.105 0.002 0.987 0.477 0.818

78 PACG 2H:MD<6dB; P& PACG #H .6<MD < 12dB; EJ¥ PACG #H:MD>12dB,

R4 RENDEREE=HPACG EEMENSHAILE xS
Vax:| kS RDW (%) RBC(x102/L) MCV ({L.) HG(g/L) WBC(x10°/1.)
¥ PACG 4 67 12.30+0.70 4.53+0.39 90.74+3.8 138.08+11.99 5.80+1.26
H1EF PACG 20 66 12.68+0.73 4.44+0.47 90.68+4.37 133.78+13.52 6.16+1.64
I PACG 41 173 12.70+0.88 4.45+0.50 90.22+5.48 133.43+12.96 6.30+1.68
F 5.994 0.890 0.374 3.285 2.429
P 0.001 0.227 0.464 0.013 0.028

T % PACG 41 . MD<6dB; 11 # PACG 41.6<MD<12dB; EJ¥ PACG 41 :MD>12dB,

PACG 41 FI E & PACC H, ZR B A H it ¥ L (P<
0.05) , "FEF PACG 4l M= PACG 41[7] RDW /K22 5570
BiitaF i X (P>0.05) ;5% PACG 41 HG /K ¥R #FHm TH
JE PACG ZHFIH B PACG 4H, 2 5 B AL IH#E X (P<
0.05) , 1 PACG 4 FITEE PACG 417 HG /K2R IS
JHFE X (P>0.05) ;5% PACG 20 WBC /K 2 K T
JE PACG 4 H £ PACG, 2R B A G127 L (P<
0.05) , F1# PACG 4H F1H & PACG 4[] WBC /KFE 2% T
GiteEE L (P>0.05) , —4i[a] RBC A1 MCV #gbr 2 55 0
GiiteF i L (P>0.05) , W 4,

HG T L (P<0.05) , 5 PACG 4RI & PACG 4 |
I PACG LB AL 2R LG0T8 X (P>0.05); =4
(B PO 9 EL 2 MDD FNMS, 25 5734 HoAA e it22 38 X (P<0.05)
— 6] CCT 1 ACD #8Fr b K EZ R LG I E L (P>
0.05), %5,

2.6 Pearson HHXME 44 N F Pearson AH 343 # X
RDW 7KF-5 PACG IREBSELATAH A E 0T, K3 PACG
B RDW /KF 5 I0P (r=0.148,P=0.002) MD (r=
0.141,P=0.013) 2 IEAIK . 5 MS(r=-0.154,P=0.007) &
fAHIE; PACG 3% RDW 7K°F-5 VCDR,CCT,ACD Fil AL

2EREMHMENREE=4H PACG EERASHMILE ToAH M ,
=4[5 IOP \VCDR AL MD MS Wi 2 S AA L% 2.7 SEXLEERESH R HZ L% R IH4 80

B X (P<0.05) ; E# PACG 41 10P & 3 & T# F PACG
AP EE PACG 4, 225 HA G122 E X (P<0.05) ,
PACG 21 FlHh £ PACG 4 18] 10P 2 7 LG T2 5 L (P>
0.05) ; & PACG 4] VCDR £ & KT PACG 41 il
JE PACG 4, 2257 HAA G125 L (P<0.05) , 52 B PACG
ZHFN B PACG 4108 VCDR 2 R LG iH¥ = L (P>
0.05) ; 1B PACG 41 AL W ¥ L THE PACC 41, =7 H

B ERIEA S TEAL , BIFR 5 RDW AHC W A & &, )5 R
P 1 AT AR 0 7 22 BK R (VIF) S 5818, DLz
A R A8 G T sl B3 AR 7 B4 1 AR o, ISR AR AR LA
Ak, G = AR (AR 1 AR 2 BRI 3) #R9F RDW
5 PACG %9 AR M, BIAY 1 RIEARI 15, &3
RDW 7K3F-5 MD EA 1F [6 520 (B=1.394, P = 0.020,95%
CI:0.221~2.567) ; BL 7Y 2 A5 IE AR 9% P51 8 IR s | v I
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®5 RENHREREE=4HPACG EERITSHMLLE xEs
o cl 1% 10P(mmHg) VCDR CCT( pm) ACD(mm) AL(mm) MD(dB) MS(dB)
BE PACG A 67 19.37+£9.19 0.51+0.20 543.31+£37.47 1.87+0.28 22.52+1.27 3.69+1.62 23.19+3.48
i EE PACG 4H 66 19.94+11.40 0.52+0.19  548.42+39.40 1.76+0.48 22.24+1.13 8.68+1.78 18.65+1.89
HE PACGH 173 24.79+12.55 0.75+0.21 540.33+41.32 2.00+1.12 22.59+1.16 14.94+8.67 5.77+4.60
F 7.344 49.154 0.982 1.988 2.119 721.369 582.699
P 0.001 <0.001 0.164 0.055 0.042 <0.001 <0.001

B PACG 41 :MD <6dB; H1/# PACG 4 .6<MD<12dB;FE ¥ PACG 41:MD>12dB,

%*6 PACG A MD HHXSREEL MO &R

Sk R 1B(P,95% CI) HET 2B( P,95% CI) FERI 38( P,95% CI)
RDW (%) 1.394(0.020,0.221 ~2.567) 1.383(0.021,0.211~2.554) 1.405(0.018,0.240~2.570)
(%) 0.089(0.058,-0.003~0.182) 0.068(0.177,-0.031~0.168) 0.062(0.221,-0.370~0.161)
P (B %) ~1.374(0.180,-3.388~0.64) -1.493(0.147,-3.512~0.526) -1.161(0.261,-3.191~0.868)
BEIRIG (J2/75) 1.521(0.405,-2.071~5.114) 0.952(0.604,-2.657~4.561)
LR (/) -1.132(0.346,-3.491 ~1.227) -1.266(0.290,-3.614~1.082)
W48 K ( mmHg) 0.057(0.079,-0.007~0.120) 0.061(0.059,-0.002~0.124)
WBC(x10°/L) 0.673(0.033,0.055~1.291)

JE M4 Fe, & B RDW /K SF-5 MD B 1E [ 52 0 (B =
1.383,P=0.021,95% CI.:0.211~2.554) ;# %) 3 /¢ IE4E I |
PRI W5 PR R i W46 e  WBC, & 3 RDW 7K 5
MD HA IE [ $0 (8= 1.405,P=0.018,95% CI:0.240 ~
2.570) BB — DA A, IR 6.
3iTit

PACG A8t F 2 o 1 5 M G T, 5280 1oP T,
SR BRI sk i, LR Bk B A 1 IR A 4
BB B35 F R 5T PACG B AL 25451 45 F0 A B
ST, 32 R R A O M e IR R (HR IR Bk B
1 25 AR R 3 RO R AR X BT A T OEIR R AR A, R R
FE 56 42 B L A 28 00 43 %) 2 8 17T A 38 PR 3R Jm 0 1 A g
fig i St SR AL N SR A R AT REAE 1B ML R 2 i 0
HEEAER

HNE IS FR RDW S 2T 41 B AR BUR X — Pk I R 1
Bk MR AR ZR B12 Bk = 5E T L, RDW 25 H 3w
YRS  BAL VA I ST R A A 0 S
A R LA VY J5 43 Y38 RDW /K F- 19 75, 5tk RDW
R T2 0032 Wi 45 Fh 7% 1l 28 80 B s i a0 1
AR RDW BN & — P RGEVERA SR, 2 2 Fg i
I TR ARG P fG I PR 2R A5 A D 9 A 400 I I 45
PEIR B AN A JE IR AR A RDW 7K 388 8 B 1t
PRI AE QR0 3 | 2Pk e k25 6 E 55 01 e K AR 32 T B 4
L HEEFUS AR Vaya 2517 LB EMED AR
LI MBS FEF 4 2R R SR 24 I 2 RDW > 14% , & A ik
PRI OR8N 2.5 %, RDW 3 2 J i A 2 g e
PRI TG TEAR , Wang 61 058 & B RDW FIA i 35
BB R, T LA S R 1905 S A A7 TOAE F 5 Lee
2 DSVt g - 5 K S (1) RDW 5 35 80 561K 3 COVID -
19 HFH IR B 45 R AH ¢, Ozkok 251 B 5T & 81, RDW 7K
ST AE AR I B i L 2 8 3 v S o O SRR AR
FERFIE L 7 S M G, k72 07 ad B G2 A T W2
HFHE PACG B 1M AR K & B, PACG f835 1 H 24 5%
I A5 B 0 S IR I AT, LS b 2R 2 4 J2 5 1 L 2R
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HRAEAH I, JUHIR Jmy 0 ke 1 i ke 477 | S 194 B 8 AR RE S
FALN I S EOCIRE O A B YIROCR, Fre s m
ML FE AN JE AT DL S 8 2 i sl T A 900 SN, R 41 i
HEA BRI DT, Tezel 45" B 58 K BT HR 28 34 10 0 55 41
AU 2 2L Sk BARA S T - la (HIF - 1a) A,
HIF-1a 7T LA N B2 20 A 4 PR ( VEGE) Fl— 4 L A/
A (NOS) [ 7= A= 1 R I — 40 B 5t B, e 43 25 175 5
P2 Jie S5 40 it 3% 3k T 98 K E LT (TNF - ) FTEH A &
(TL=1B) ' AWE5E £ 8 2 et 1l 05 40 & B, I 4% 1
YR 5, PACG ™ 5 & 8 A OC 2k M AR AU 15 DL AR 1k
RDW 7= %F MD 1E 52 AE ], R RDW = , MD #%
K, R RDW 7KF1] DL F9FAl PACG #9115 4
H I E JE PACG 1Y RDW /K B 35 55 T4 % PACG
B TTRE SR KRR M OC, R I PACG B F 3
Je I, sl MR R T TR e i sl R ) I T A
Balistreri 25 @i 7E{di ] RDW 2E W45 FRiT, RE4S & HiAth
ARG, 0 RDW (BT &, 5 80 C S 28 1l v B
15, 1A M R B S R T 1 R PR R R 240 ST 2 (R
5145 & Ak R M T 3 B0 kR i AU 1 v XU A
MAHSRE

Bl Z (9T & B0, RDW $8 45 2 — 4 BRI BE &
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