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IRFFIEMISC R . Ak BUBE M HT20184F 1 H — 2020457 A T il 22 6 B B 55 — = 2 ot i 2 I RHRTIR B2 16 324451
NMOSD % (NMOSDAL) . 14702 KAk (MS) & (MSHL), LK 25244 Jotfi 2 R 4852 B8 (R HA21) A I TR A
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NG I(LDL) K, DI ASEPRTENMOSD AW . 2R W . M /K25 . iMIEAQP4bLIA M k. &Z
BRI ENMOSDIG IRFFESE— 253 4, AT &P AR FE AR R AL IR K P25 5 . 855 NMOSDR#H T iR FE Ry
20 H, MRIUSLZRSZ 20 B A2 (198/324, 61.1%); MSEEPAREE K (481 H), LM% H(56/147,
38.1%). NMOSDZH 5MSA . fd#EEXT R4 TC. Apo A,. LDL. Apo B/KW-22 54 Giit2# 7% L (P<0.05). VL 4rHr4h 4t ik
N, NMOSDAME® . BAM . = udh, a5 % & MApo BT 22 54 411243 X (P<0.05); NMOSD
AR F 257 BHAITC, Apo A,. Apo B, HDL, LDL/KFE2ZRFHG G245 L (P<0.05). ROCHMZ M n, BEA I
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[Abstract] Objective To investigate the diagnostic efficacy of serum lipids in patients with neuromyelitis optica spectrum
disorders (NMOSD), and to analyze the relationship between serum lipids and clinical features of NMOSD. Methods The clinical
and laboratory diagnosis information of 324 patients with NMOSD (NMOSD group), 147 patients with multiple sclerosis (MS,
MS group) and 252 healthy controls (HCs, HCs group) were collected from the First Medical Center of PLA General Hospital from
January 2018 to July 2020. Logistic regression analysis was used to control the age, gender, disease duration, affected sites and the
interaction of various serum lipid indexes. The differences of serum total cholesterol (TC), triglyceride (TG), Apolipoprotein A, (Apo
A,), Apolipoprotein B (Apo B), high-density lipoprotein (HDL) and low-density lipoprotein (LDL) in three groups of patients were
analyzed, and the concentration differences of each index in the acute stage, relapse stage and remission stage of NMOSD were also
analyzed. According to the clinical features of NMOSD, such as AQP4 antibody titer and affected sites, the concentration difference
of lipid index in different subgroups was analyzed. Results The average disease duration in the NMOSD group was 20 months, and
magnetic resonance imaging (MRI) showed that the most affected region is the optic nerve (198/324, 61.1%). In the MS group, the
MEERBMN]  FHEE, BLOrE, ERNSRI S RGP IG RER Y5 AL 7 T AR5
[(B{E1EHE] ZWrK, E-mail: liruibing@plagh.org; FJSi#, E-mail: wangcbin301@163.com




374  EINEESLE 20214E4H28H  facd 4l

disease duration was longer (48 months) and multiple sites were affected (56/147, 38.1%). There were significant differences in TC,
Apo A,, LDL, TG and Apo B between NMOSD group and MS group or HCs group (P<0.05). Subgroup analysis showed that only
Apo B was significantly different in the acute stage, relapse stage and remission stage of NMOSD group (P<0.0S). Further analysis
on the subgroups of NMOSD showed that there were significant differences in TC, Apo A}, Apo B, HDL and LDL in different sites
(P<0.05). The receiver operating characteristic (ROC) analysis showed that the combination of serum TC, Apo A, Apo B and LDL
could specifically diagnose NMOSD with the AUC of 0.732, sensitivity of 57.86% and specificity of 81.15%. Conclusion The
combination of serum TC, Apo A,, Apo B and LDL can specifically diagnose NMOSD, and Apo A, and Apo B can be used as

indicators of affected sites and disease activity of NMOSD respectively.
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spectrum disorders, NMOSD)FIZ A& P4 1k (multiple
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2P, NMOSDA B #H 1 T34 LW AE IS S 40.0
%, BMSHHE LK ; NMOSDAL 5SMSA &
BIAZe PR 3 (50 5 85.5% . 61.2%), fit B Xf IR
HB L T 1:1(53.6%:46.4%), — 41k 2% 7
Y3275 X (’'=100.48, P<0.001), NMOSD#H
BEPARE 20 H, ZHEHU S FH (67.0%,
217/324)512, MRIK % Bos D4z 2o
(61.1%, 198/324). MSZHHH P HE (481 H)
ZINMOSD B B2, 22 PR HiE 98 45 H At itk
(68.7%, 101/147)5t12, ZJ1/31 HH MR A R
LRz B, NMOSDZH 5MSH 3 (137 BBl 2
T A 4115 X (F=183.7, P<0.001)., NMOSDH
B WIARR, 22 B ERTNASITFE X
(F=23.2, P<0.001)(F1).

R —AURE I REFIE SN F 2245 AE H R

Tab.1 Comparison of clinical and demographic characteristics of patients among three groups
b7 {EERREXT RE 4L MSZL NMOSD#L NMOSD¥E 431
(n=252) (n=147) (n=324) SMER (n=96) & &HI(n=207) ZEfi#(n=21)
P[5 (%)] <0.001 0.374
% 135(53.6) 57(38.8) 47(14.5) 80(83.3) 177(85.5) 20(95.2)
“ 117(46.4) 90(61.2) 277(85.5) 16(16.7) 30(14.5) 1(4.8)
KIRFM (B, ats) 55.0+£160 37.0+11.9  40.0% 141 <0.001 37.0+13.8 40.0 +13.7 400+122  0.11S
BMI(kg/m’, x+s) 24.5+4.8 23.6+4.3 23.7 £ 4.9 0.062  229+44 24.1%5.1 - 0.174
L[, M(Q, Q)] = 48(12.0,108.0) 20(6.0,60.0) <0.001
MRIf {5 53 [ (%) ] <0.001 <0.001
B i - 4(2.7) 198(61.1) 82(85.4) 116(56.0) -
o - 23(16.7) 51(15.7) 9(9.4) 42(20.3) -
Fi g - 26(17.7) 3(0.9) 0 3(1.4) -
EEiE2 - 56(38.1) 46(14.2) 4(4.2) 42(20.3) -
A2 R [151](%)] <0.001 0.003
W) 5k = 14(9.5) 217(67.0) 77(80.2) 137(66.2) -
BRERE = 101(68.7) 88(27.2) 18(18.8) 63(30.4) =

MS. Z & M0k ; NMOSD. M2 H 862 1 29505 ; BML IR E S5 MRL BEARALS s - Jo8E

2.2 2 X NMOSDA [R50 £8 2 Il R 2 48 b
KR 2078, NMOSDA 5MSATG .
HDL/K -2 5 4 it & L (P=0.484 ., P=0.160),
TC. Apo A,. Apo B, LDL/KF-ZRA %25 X
(P<0.05) . NMOSDZH &4 bR /K114 8 T MSZH Fi i
FREXTREZE,  HL i B 2548 b e W i IX 45X NMOSD
20 5 fd FE X IR 2H (P<0.05) . XFNMOSD A [H] 4310
HME R AR R AT AT, AR WK, 2t
BRI B E AN Apo BIKF2ERBL I #E X
(P=0.031, #3).

2.3 IMiHARIEIEFR S NMOSD . MSHEH A A &
B REAMRR ML aWrmiE RS
AR FEZ B RR, 4R PR, NMOSD
FEZ RIALAF BB HF TGAKY 22 7 L4t 2
7 X (F=1.647, P=0.178), TC. Apo A,. Apo B,

HDL. LDL/K V22 R A G it 2% & L (F=3.742,
5.384. 4.748. 6.553. 2.839, P<0.05), HrhTC.
Apo A FIHDLTE M #2252 BN K F 8. ZH L
R EIR, {Apo A TEM M2 37 B ] 5562
ZUR i iR 7 2 0 5L IX 4 (P=0.016 . 0.032), MST &
Z BB E S trEZ RS ITFE X
(P>0.05)(#4) . NMOSD# # Il 1§ AQP4-IgGRL T
1:10~1:3200, {XLDLTEANFHUARRCM 4110 22 5745
Gt X (F=2.467, P<0.05, #sS), HatkH55
& WINMOSD 5 & AQP4-IgGRIU T £ M 1:32(F%6)

2.4 IMEIEZEAEAR X NMOSD Tl A (B RO C it 2k
ST ROCHIZR /T4 R 7R, HDLHIINMOSD
B SRR B 45 78 (72.98%) , THNMOSDZH 5 MSH &
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Apo A, TIINMOSD ) 1 2 T i #2 (area under curve,
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Tab.2 Comparison of serum lipid indexes among three groups (¥*s)

EitN IEH S {RERRE X TR 2H (n=252) MS4 (n=147) NMOSD# (n=324)
TC(mmol/L) 3.10~5.70 4.41+0.85 4.36 +0.80 5.17 = 1.09P®
TG(mmol/L) 0.40~1.70 1.50 £0.91 1.47 +1.39 1.54 +0.73%
Apo A,(g/L) 1.00~1.60 1.30 £0.25 1.37£0.27 1.63 +0.409%
Apo B(g/L) 0.60~1.10 0.90 +0.25 0.89 +0.23 1.00 + 0292
HDL(mmol/L) 1.00~1.60 1.21 +0.33 1.60 + 1.68 1.68 £ 0.69%
LDL(mmol/L) 0.00~3.40 2.90 = 0.80 2.79 +0.71 3.31+0.962%

MS. ZR AL ; NMOSD. M 2588 Rl R ; TC. MIHEEEL; TG, =BiH M ; Apo A, ZAREHA,; Apo B. FAEHEHB;
HDL. B NG HE 1 ; LDL AREE IR ; SEMRXTEA A, (1)P<0.05, (2)P<0.001; SMSALLH, (3)P<0.05, (4)P<0.001.

R3  NMOSDA[aE] 43 #3175 I8 288 b /K - HL 3 (ks)

Tab.3 Comparison of serum lipid indexes in patients with different disease stages of NMOSD (¥+s)

bty NG = SHER (n=96) 52 KM (n=207) ZEff i (n=21)
TC(mmol/L) 3.10~5.70 475 +1.07 476 +1.08 434 +0.69
TG(mmol/L) 0.40~1.70 1.35 +0.66 1.50 +0.91 1.46 £ 1.55
Apo A,(g/L) 1.00~1.60 1.55+0.42 1.51+0.38 1.32+0.21
Apo B(g/L) 0.60~1.10 0.90 = 0.26 0.95 +0.28" 0.88+0.23
HDL(mmol/L) 1.00~1.60 1.69 + 1.09 1.61 + 1.07 1.50 £ 1.36
LDL(mmol/L) 0.00~3.40 3.04 = 1.19 3.03 +0.89 2.81 £0.57

NMOSD. M 2 B i F 50 ;. TC. BREE; TG =Wt HHil; Apo A, #ARHITA,; Apo B. #JRH11B; HDL. mi% ¥R M
LDL. R ENREH; Sarkiess, (1)P<0.0s.

Fa AW FEAZ BHAINMOSD B MSHE# 1ML NE J 87K LU (Rs)
Tab.4 Comparison of serum lipid indexes between NMOSD and MS patients at different high signal areas of MRI (X+s)

NMOSD i # (n=324) MSHEH (n=147)
Eiztan G gl g CEiE20 p M2 gl g Hitza P
(n=198) (n=51) (n=3) (n=46) (n=4) (n=23) (n=26) (n=56)

TC(mmol/L)  4.93+1.14 4.86+093 447+0.56 520+1.07 0011 3722081 4.10+0.95 4.34+0.73 4.36=0.79 0.104
TG(mmol/L)  1.48+0.72 136+0.60 128026 1.54+0.74 0.178 1.13+0.74 1252045 1.68+2.04 1.41+0.79 0.169
ApoA,(g/L) 161041 1.47+033" 1.17+0.19" 1.59+£0.36 0001 1.51+£0.22 136+034 1.33+032 1322022 0457
Apo B(g/L) 0.94+028 0.97+024 126+020 1.03+033 0003 0.66+021 0.86+023 0.87+0.19 0.87+0.25 0.377
HDL(mmol/L) 1.65+0.54 1.39+0.42 1.33+0.19 1.76+0.45 <0.001 1.62+0.55 1.27+0.39 135+046 1.87+228 0.071
LDL(mmol/L) 3.11+1.10 3.22%0.76 299+0.57 3.39+0.87 0038 197+0.63 259+0.73 273+058 2.78+0.79 0.078

NMOSD. #HZ A HE A3 R gmi; MS. Z A ek, TC. SR, TG, =BtH; Apo A, ZAEHEHA,; Apo B. ZEHEMAB;
HDL. F % IR 1 ; LDL ARG ENRE M 5 F 22 Bl sh et thAs, (1)P<0.05.

xs  AFAAQP4-IgGHU AR M FINMOSD H 3 LT AE A br K- HL 8% (7£s)
Tab.5 Comparison of serum lipid indexes among AQP4-IgG+ NMOSD patients with different antibody titer (X%s)

Eistan 1:10(n=20) 1:32(n=45) 1:100(n=41) 1:320(n=14) 1:1000(n=2) 1:3200(n=2) P

TC(mmol/L) 5.47 + 1.31 4.94 +0.93 5.09 +1.25 5.00 £ 1.19 4.87 £0.97 436+0.13 0.569
TG(mmol/L) 1.66 % 0.66 1.42 £ 0.59 1.46 + 0.74 1.38+0.79 1.83+0.12 1.79 £ 0.27 0.677
Apo A,(g/L) 1.66  0.37 1.64 = 0.44 1.74 + 0.43 1.82+0.55 1.74 + 0.61 1.70 % 0.08 0.770
Apo B(g/L) 1.14 032 1.07 £0.31 1.03 = 0.37 0.94 +0.30 0.82 +0.08 0.69 +0.01 0.240
HDL(mmol/L) 1.58 £0.41 1.65 = 0.52 1.75 +0.49 1.94 = 0.60 1.79 + 0.93 1.78 £0.13 0.385
LDL(mmol/L) 3.65 + 0.94 3.05 % 0.75 3.07 £ 0.92 2.85+0.92 2.77 + 0.34 2.14 % 0.20 0.037

AQP4-1gG. KM IEH [14P1LK; NMOSD. ML EHERIE R PR ; TC. MALERE; TG =@ Hl; Apo A, BIFHI1A,; Apo B. HllF
M FB; HDL. W% ENE&E A LDL. % BEARE 1

AUC) %3 5°50.700, 0.701, {HEUREEIR(FET7).
mER, BETC. Apo A,. Apo B, LDLTFiil
NMOSDHJAUCH0.732, HURE H}57.86%, FrtE ARG KB, NMOSDEMS i ABEF 2 M40
H181.15% B IEA I, SRR SCER IR — 2 B L

3 i it



#*6 NMOSDA[AI/ Y & AQP4-TgGHL M HLEZ [1](%)]
Tab.6 Comparison of AQP4-IgG titer in patients with different
disease stages of NMOSD [n(%)]

AQP4-IgGEL S (n=39) 52 53 (n=85)
1:10 7(17.9) 13(15.3)
1:32 14(35.9) 31(36.5)
1:100 11(28.2) 30(35.3)
1:320 6(15.4) 8(9.4)
1:1000 1(2.6) 1(1.2)
1:3200 0 2(2.4)

NMOSD. i 254556 4 1% 22906 5 AQP4-1gG. /K iE & 14
Hilk; y'=2.607, P=0.760.

F7  ILTEAE AR BRXTNMOSD 1 U A 5347
Tab.7 Analysis of the predictive value of serum lipid indexes

for NMOSD

Eiton AUC  HURREE (%)  FESEE(%)  #RWHE P

TC 0.700 55.25 78.91 476  <0.001
TG 0.583 48.61 66.67 1.35 0.004
ApoA,  0.701 55.52 76.23 147  <0.001
ApoB  0.611 58.19 66.39 0.87  <0.001
HDL 0.659 72.98 53.06 123 <0.001
LDL 0.658 41.93 84.35 325 <0.001
i Ses 0.732 57.86 81.15 - <0.001

NMOSD. Al HBES G RPN ; TC. BRI, TG, =t
Hil; Apo A ZKABEMHA,; Apo B. Z&KEHE HB; HDL. =% ¥ 5
M LDL RS EENRE A - JoUE

1.0
0.8}
0.6}
w0
5 B
0.4}
0.2} S AUC=0.732
[ : HURPE 57.86%
I R 81.15%
0|||I||-I|||I||-I|||
0 0.2 0.4 0.6 0.8 1.0
15

E1 BATC. Apo A,. Apo B, LDLXFNMOSD il #i{&
fIROCHIZE
Fig.1 ROC curve of combined TC, Apo A,, Apo B and LDL
in predicting NMOSD

NMOSD. #H 2§ R i R BN ; TC. SHFEEE; Apo A,
HWIREAA; ApoB. IREMAB; LDL. U ENGEN

PEREANMOSD % R 45 o 1) AR I A i AN TS 2

(HAER AR 2 R S8 A B RPEEBR T, XA 22
SERHAATE" . NMOSD R = 22 FROBUIR [W] B 5 A
24 1 B A 22 58 s i) < Bt B R R SR IR
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fiE, FBLH PR Z S A B SRR AR ST
MRIKG A& 453 57K, NMOSD 5 2 3 1 Ml ph 42
% B BEIERTSE A, NMOSD MR 3 i % i 4t 475
AMSHEL, FIA T A 2 PR IR A B
P HERR AR EOY S B ATNMOSD Y12 Wi 2K Hi 4t
REEI, ARBFFEH, AQP4-IgG(+) B Atk ik
A BB R1:32, BRMEZ N1:32H11:100, {HiT
PRZCM 58 R B JC 5% (P>0.05) . HEA: WLER T2
R EARGE B B TCk 0 2 4P, BASBIBESE &
B, MOG-IgG(+) NMOSD & 5 & WAL A i 44
AV R, ABESE TR B Y
b FER IR RN LS R

HWFFE R, TC. TGHILDLKF-5MSHEE N
FRUCFERE S EASE, MIHDL/AK 8, JRAETS shE
HIMARCY, WA BT R, 5 R B M L
NMOSDZHE# ALK I HDLAK V- AR A TG K- T+
W, FIF AR R IR 02557 UL SRR B
LA REDS TS I R AT 5 )2
Wi 2H——MSZL Y EL e, BOFE e RS 0032 W v 1) 42
AERHEAR . ARG RE/R, NMOSDA S
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